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2.3.3 PHYSICAL DEVELOPMENT FRAMEWORK

Further development of resort hotel accommodations and related tourism facilities should be expanded
not only in the southwest coast of Phuket along the Patong, Karon and Kata beaches, but aiso along the
Bang Tao and Chat Chai beaches, northwest coast of Phuket. The Thai Muang Beach in Phang Nga
Province should aiso be developed to meet the future demands of the tourists in greater Phuket.

The coastal area from Ban Tao in Phuket up to the southern boundary of the Hat Thai Muang National
Park is designated as "a New Resort Development Zone" to promote planned tourism facilities devel-
opment involving large-scale resort complex projects initiated by both the private and public sector.
This will include public beach developments and the related community and regional development.

The major proposed projects in this zone are as follows:

Bang Tao Integrated Development Project

Hat Nai Yang Public Beach Development Project
Chat Chai Integrated Development Project
Khok Kiloi Public Beach Development Project
Thai Muang Integrated Development Project

»pwN

Other areas of the southwest coat of Phuket are designated as *Development Controf Zones® to regulate
further development of resort facilities and improve the services and infrastructure.

1) REQUIRED NEW DEVELOPMENT AREAS FOR INTERNATIONAL RESORT HOTELS AND
RELATED FACILITIES '

At present, there are 1,380 rooms (24 hotels/bungalows) in Phuket City and 5,113 rooms (120
hotels/hungalows) in the southwest coastal beach areas of Patong, Karon, Kata and Rawai in Phuket
province.

In Phuket city, since the first luxury urban-type hotel (Thavon Hotel, 200 rcoms) was opened in
1964, mid to farge international class hotels with 150-200 rooms have been developed in 1975,
1980 and 1984 respectively. This carresponds with the increasing demand for hotel accommodations
especially from Singapore, Malaysia, Hong Kong and Taiwan tourists as well ‘as domestic tourists and
businessmen.

Some new urban-type hotels are now under construction or in the planning stage, and i is expectgd
that more and more hotels will be required to meet the demand for hotels to accommodate an ever in-
creasing number of group tours from the market countries mentioned above.

For beach reson-type hotels and bungalows, most 6f the international class hoteis (159-200) rooms
have been developed since 1985, with nearly 5,000 rcoms being built in the 3 years prior to 1987.

In Patong beach, the most concentrated deveiopment area in the southwest coast.of_ Phuket, the beach
front area is almost totally developed and occupied by hotels and bungalows with 3,067 rooms (56
hotels and bungaiows).

There are also many hotels and bungalows, some of which are aiready open or undt_er constructipn, in-
side the beach front area. Many of the interior areas have already been subdivided into small pieces of
land and sold to private hotel/bungalow and/or commercial investors.

Public services such as roads, water supply and sewage facilities have been late for serying_ thosg
areas where early development by private investors was undertaken without any coordination with
government plans or programs.

The best beaches suitable for resort hotels are concentrated in the southwest coast which has good ae-
cessibility to Phuket city, good swimming conditions and beautiful scenery with bay shapc_ad beach.es.
However, most of the best sites have already been developed and there are few sites available for in-
ternational resort hotels and related facilifies development in the area which would meet the demands
of increasing numbers of tourisis especially from Japan and the West.

it is necessary to find new land for accommodating large-scale resort development to cope with these
future demands. Carefu! consideration must be taken, not only with deveioping beach re_so;t hotels
but also with environmental conditions, land use of the hinterland and regional/community develop-
ment of the area.

2) UTILIZATION OF EXHAUSTED MINING AREAS

Although the fin mining industry has been a dominant economic activity in the area with a peak year
in 1980, it has been declining because of a recession in the world tin market as well as other eco-
nomic and technical reasons.

There are some 70 km (12.6% of the total area of Phuket province) of coqqession areas for ti:_l min-
ing in Phuket Province, but most of these areas have exhausted the tin mining potential but still re-
tain licenses exclusively for tin concessions so that they cannot be used for other purposes.

The Department of Mining Resources (DMR) in the Ministry of Industry predicts that there will be no
drastic change of status of the tin mining regions until 1992. However, one of the most imporiant
subjects for the DMR is how t0 revitalize these exhausted tin mining areas. ideas on how to utilize
ex-tin mining areas are listed below, as a resuit of interviews and coordination meetings with related
governmental agencies.



Residential Areas- Especially for urban expansion sites in the suburban area of Phuket City.
Public Facilities- Parks, recreational sites, dumping sites, water reservoirs

C. Agricufturai Areas- Cashew nuts, fish farms (Commercial crops are difficult to grow because
of a fack of top sail),

Tourist Facilities Areas- Hotels, golf courses, swimming pools, gardens

o

® How to Uthize Ex-Tin Mining Areas

d.

The government agencies concerned are w
hausted tin mining areas in the above wa
developments especially on the west coast

ery intgerested in having hotel developers utilize the ex-
ys hoping to convert the existing tin mining areas into resort

® Resort Dev'nt in Ex-Tin Mining Areas
of both Phuket and Phang Nga Provinces. (See Fig. 2-3-7)

FG. 2-3-4 TOURISM DEVELOPHMENT ZONING FIG. 2-3-5 DISTRIBUTION OF THE PRESENT TOURIST

ACCOMMODATION IN PHUKET

TOURISM DEVELOPMENT ZONING
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3) COORDINATION WITH TOWN AND COUNTRY PLANNING

The general plans for 8 district covering all of Phuket Province formulated by the DTCP (Dept. of
Town and Country Planning) at the Ministry of Interior are scheduled to be issued in October, 1988.

The_:.;?ians indicate the future land use and development programs of city services and infrastructure
facilities to serve a population of 3,329,000 in the year 2005 in Phuket Province.

The subject of the plan is focused on city and village development, giving less consideration to tourism
development. Generally speaking, the land use pattern of the plan s very conceptual and different
from the current land use pattern. (See Fig. 2-3-8)

According to the Zoning Ordinance (Dept. of Interior, June 14, 1985), the beach areas (0 km - 1 km
behind the beach) of the west coast Phuket Province have been designated as a development conirol
zone by Ministry of the Intericr. The implementation of the zoning regulation will not be effective,
especially in the southwest coastal beaches of Phuket where most of the areas have already been de-
veloped by private investors,

Close coordination and discussions on land use and future development should be made between TAT and
DTCF/DO! which is the authority on land development and management of urban areas including
tousism. development areas.

4) CONSERVATION OF THE NATURAL ENVIRONMENT AND CULTURAL HERITAGES

There are some 130 km (34.3% of the total area of Phuket Province) of forests and 30 km (5.5%)
of mangroves. Most of these areas are under the management of the RFD (Royal Forestry Dept) in the
Ministry of Agriculture and Cooperatives. (See Fig. 2-3-8 and -10)

The study area, including Phuket and the Coastal areas of Phang Nga and Krabi is rich in natural Ma-

fine resources such as coral reefs and tropical fisheries and 6 out of 7 of the national parks in the
study have been designated as marine parks.

The primary RFD policy in-these areas is to preserve the resources. However, insufficiert manage-
ment capabilities and facilities have caused some serious environmental problems. lllegal settlement
and development are also damaging to tourist attractions.

RFD and ONEB are implementing the CRMP (Coastal Resources Management Plan} with the assistance
of USAID. The major study objectives of CRMP are as follows:

a, Continuous economic development of the national resources base of Phuket
b. Water quality management

c. Coastal resources

d. Management and planning for marine parks

NPD (National Park Division, RFD) intends to strengthen the management capability of the national
parks stressing the following 3 points;

a. Preparation of a management plan for each national park

b. Tourism development program involving the private sector

¢. Establishment of a training center in Phuket for marine national parks staff instruction in the
southern region of Thailand

FAD (Fine Aris Dept. - Ministry of Education) is conducting a survey in the study area o discover/
excavate historic and cultural assets which are unigue to Thailand stressing the {ollowing three
points: :

a. Conservation and towism use of the historic buildings in Phuket City ]
b. Conservation and tourism use of cave paintings in the coastal areas of Phang Nga and Krabi
c. Establishment of an Andaman Cultural Resources Center in Phang Nga

§) RATIONALIZATION OF LAND TENURE SYSTEM

The type of land tenure in Thailand can be ciassified into the following 2 divisions:

a. Most of the land under the jurisdiction of DOL including both public and private Jand, as
follows:

- Sor Kor 1 (Claim Ceriificate) owned before 1954

- Sor Kor 2 or Bai Chung:(Pre-emptier Certificate), temporary occupation
- Nor Sor 3 or Nor Sor 3 Kor (Certificate of Utilization)

- Nor Sor 4 or Chanode (Title Deed)
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Normally, most of the hinterlands-of beaches and rural areas are in the status of (2) or (b) and ille-
gal settlements on government/public land is prevalent in many areas, and it is difficult to identify
land which are not documented at DOL.,

© Other Types of Land Tenure ' b. Lands for settlement according to the Land Settlement Act .of 1968 are under the management of
the following two government agencies:

- Dept. of Public Welfare for seif-help land settiement proj'ects
- Dept. of Cooperatives Promotion for cooperative settlement

¢. Lands for special settiement according to the Land Tenancy System is under the management of
the following two government agencies:

- RFD for Sor Tor Kor (STK) Program to permit squatters occupying land in the National
Forest Reserve special settlement
- Agricultural Land Reform Office for Sor Por Kor 4-01
As mentioned above, the concerned agencies on the land tenure system is very complicated and many
more practical solutions to the occupy/use of land could be applied.

6) AVAILABLE LAND FOR TOURISM DEVELOPMENT

The issue in this section is how much land will be available for tourism facilities based on the evalu-
ation of the present land use in terms of the regional economy and physical characteristics.

' “Tourism facilities” involve here beach resort type hotels and related tourism facilities and *The
g lands® invoive the following three (3) planning zones:

a. Zene - 1 Beach Front ooveeeeeieeeeevinnnn 0-3000 m along the beach
b. Zone = 2 Imterior ..ooceevereeeeeer 300-1,000 m along Zone - 1
c. Zone - 3 Hinterland .........cccvveveevinnns, 1,000-2,000 m along Zone - 2

As mentioned in the section 2.3.3 and other sections, the evaluation of the present fand use is made as
foliows:

'Capability of present land use

' e a. Most capable tands ..........ooooevveereennn., Tin Mining, idle Land, Cpen Forest
‘_%Zﬁ?n%,hg:%l fat Tourism Facilities b. Capable 1ands ..........ceoveeeveiereneeenns Coconuts, Dry Farming
: ¢. Less capable lands .............coccecvvennnnn. Rubber, Rice Fields, Villages
d. Non-useable 1ands .......ccooovvvveevverennien, - Mangrove, Dense Forest
The Table 2-3-4 shows which land is most available for resort development.
TABLE 2-3-4 AYAILABILITY OF LAND
ZONE EXISTING TIN OPEN ; COCONUTHRUBBER IVILLAGEIRICE FIELDIMANGR DENSE
LANDUSE MINING |RESORTDRY FARM ' FOREST
ZONE-1; Beach Front
(within 300 m area) (High) {Low)
ZONE-2; Interior {(High)
(300-1,000 m)
ZONE-3; Hinterland
(1,000-2,000 m) {Low)
'® Landsat Data The present land use data is based on the Land Use Classification made by TRSC (Thailand Remote

Sensing Center) using Landsat TM Data of Feb. 1988, for the Study. The result of the land availability
anaiysis is shown in the Table 2-3-5.

TABLE 2-3-5 AVAILABLE LAND FOR RESORT ACCOMMODATION

ZONE-1 ZONE-2 ZONE-S Totai
Phuket South 550.72 656,12 31.96 1,278.80
Phuket North 720.79 1,483.00 836.10 3,03¢9.89
FPhuket Total 1,271.51 2,179.12 868.06 4,318.69
Khok Kloi 380.00 €627.4¢6 1,402.1 2,409.67
Thai Muang 403.30 804.99 1,812.23 3,120.52
Phang Nga Total 783.30 1,532.45 3,214.44 5,630.19
Grant Total 2,054.81 3,711.57 '4,082.50 9,848.88

. Note: Unite: ha
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7) APPROPRIATE DEVELOPMENT DENSITIES OF HOTEL ROOMS

There are no land use measures to control the type of hotel accommodations which vary by type of
quest, such as international, domestic and business and also by class, such as exetutive, tourists,
economy gnd budget. These are in the hands of developers. The practical measures to control the ac-
commgdatron facilities in the iand use study is therefor based on density control. In order to maintain
a tropica! Thai atmosphere in an international beach resort, an appropriate density of accommodation

facilit‘ie:s is determined. by puiting the emphasis on environmental aspects rather than economical fi-
nancial.

The Table 2-3-6 shows standard densities of accommodation facilities in the various beach resort
areas:

TABLE 2-3-6 HOTEL ROCM DENSITY

CASE NET (rcoms/ha) Gross {rooms/ha}* Example
Low Density 25 16.25 Samui
Mid Density 50 3z.50 Patong
High Density 100 65.00 Pattaya

Note:*} Including service facility areas related to accommodation
e facility

Among the 3 levels of standard densities, mid to low density is recommended 0 control the densiy of
hotel rooms development in Phuket and Phang Nga beach resort areas,

Mid density standard will be applied fo the proposed development controi zone i.e. Southwest Coast of
Phuket inciuding Patong, Karon, Kata and Rawai and Jow density standard will be applied to the pro-
posed new development zone i.e. Northwest coast of Phuket and the Southwest coast of Phang Nga in-
cluding Bang Tao, Chat Chai and Thai Muang.

8} DISTRIBUTION OF THE REQUIRED HOTEL ACCOMMODATIONS

The Table below shows number of the required hotel rooms given by the market study.

NUMBER OF ADDRITIONAL ROOMS REQUIRED

(rooms) 1991 1996 2001 Total
Phuket South 4,841 851 1,058 6,750
Phuket North 1,676 2.806 923 5,505
Phang Nga - 1,966 3,755 5,721

In this section, more detailed analysis are attempted to distribute those hotel rooms into each beach
area for the physical planning purpose.

a. Selection of the Competent Sites for the International Tourist Accommodations

The following are the major criteria to select the competent sites for the international tourist
accommodations.

- The first priority should be given to the beach frort zone and basically the hinterland shouid
be avoid to use for those facilities. :

- The land where the exhausted tin mining areas are concentrated should be prior to use for
those tourism facilities and the land where the villages and agricultural areas are concen-
trated should be avoid to use.

- The atiractions at the beach (sand, shallow water, landscape, shape of the bay, wind) fo be
considered

- The condition of the present land use

- Water availability and transpaortation accessibility are also essential factors.

Based on the above criteria, the following areas are selected as the competent sites for accommodating
the additicnal required hotel and the related tourist facilities:

Priority | Bang Tao, Chat Chai and Thai Muang and interior Zones of especially Patong, Karon and
Kata in Phuket South
Priority i

Mai Kao and Khok Kloi

® Dengity Contrel for Hotel Development

® Applied Standard Density

@ See Tourism Market and Projection p.8
in this Volume

@ Major Criteria to Select the Site for the
International Tourist Accommodations

& Priority Development Areas
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@ Recommended Sites for Resort Development

@ Tha Chat Chai Site

° Bang Tao0 Site

® Thai Muang Site

b. Calculation of Additional Hote! Hooms Available in the Priority Areas

The table below summarized the number of additional hotel rooms availabie in the priocrity
areas; .

TABLE 2-3-7 NUMBER OF ADDITIONAL HOTEL ROOMS AVAILABLE

Front Interior Total

1 Phuket South 700 2,861 3,561*%1)

(Patong, Karon and Kata Yai)
2 Bang TaoMai Thon 1,330 3,609 4,939
3 Chat Chai - 1,084 1,872 2,656
4 Thai Muang *2) 5,010 16,245

Sub total 3,114 12,727 16,245
5 Mai Kao/Nai Yang 1,338 2,863 *3})
6 Khok Kloi 1,167 2,830 *3)
7  Other 2,936 *3) *3)

Grand Total 8,553 19,045

Note: *1} The rooms underconstruction are excluded.
*2) The beach front should be kept as open land to allow public use
and to avoid the natural hazards such as erosion and flooding.

*3) Not Recommended to use the area for the International Resort
Development.

c. Recommended Sites for Resort Accommodation Development

From the land use planning point of view, it is recommended that the development of the resort
accommodation should be iocated at the following areas;

- lLarge scale international resort complexes in Bang Tao, Chai Chai and T!':ai Muang

- Expansion of hotel rooms in the southwest coast f Phuket should be limited less than 1,000
rooms.

- Mai Kao and Khok Kloi beaches will be developed for economy and budget tourists with iow
class of hotel accommodations and are required public beach faciiities for domestic and local
people,

9) SELECTION OF PRE-FEASIBILITY SITE

The market projections in the 'Study indicate the need for continued development of international re-
sort hotels on a large scale and that small, beach-side hotels will not suffice in coping with the pro-
jection, making it essential to construct a large hotel complex as the core. However, all beaches with
beautiful iniets have already been developed. Thus, it will be necessary to select beaches less aftrac-
tive as resort locations, but large enough for the development of hotel complexes with sufficient room
for future expansion. Those conditions are satisfied by the following three sites.

a. The site before the Sarasin Bridge (on the Phuket side) About 450 ha

Commonly called *Prem Resort" being developed by Inter-Maritime (Swiss), now much talked
about. It is proposed that four or five international hotels be constructed for a total of 2,500 .
rooms, together with two golf courses, a marina, shopping center, etc., with the existing vi!-
lage and high-tension lines to be relocated. it has passed the Cabinet and is now under exami-
nation at the Ministry of Finance.,

A problem is environmentally of low acceptability, since the site is adjacent 10 the: Hat Nai Yang
National Park and the place where sea turties lay their eggs. It will also be difficult to relocate
the village and other facilities. '

An advantage is that the site is the last Jarge area in Phuket owned by the .Centrai Governmer_n.
It also would be a merit in the area, if properly planned and coordinated with the New Sarasin
Bridge Project, would become a transportation node near Phuket International Airport.

b. BangTao

Bang Tao has an available development area for 1,300 rooms at the beach front and 3,600
rooms in the interior, in addition to the space for the Dusit lLaguna Hotel. However, #t has al-
ready been decided that the area be developed by several private companies, with the plan now
being at the cesign stage. According to those plans, hotel accommodation of 2,500 rooms will be

constructed by 1996, together with related facilities, such as a golf course, recreational areas,
a shopping center etc.

¢. Thai Muang Beach

The coastal area to the west of Phang Nga has a straight beach subject to strong winds and high
waves at the time of the monsoon. Also, #t has iless shaliows appropriate for swimming and is
relatively far from the airport (48 kmj. Despite these interior conditions, however, the area,
formerly a tin mine, constitutes a lagoon with spiendid landscape. At the same time, the land
price is still inexpensive and it is possible to develop a large hotel resort complex surrounding
the lagoon to create a pastoral atmosphere, rather than the image of beach-fronted hotel.
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FIG. 2-3-14 LAND USE CLASSIFICATION - LANDSAT IMAGE (PHUKET/PHANG NGA)
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® Patong, Kata and Karen Zone

® Phang Nga West Beach Zone

© Phuket Center

-@ Thalang Sub-center

® Khok Kloi Sub-genter

@ Thai Muaﬁg Sub-zenter

2.3.4 LOCAL COMMUNITIES DEVELOPMENT

1) PHUKET COMMUNITIES TO SUPPCRT BEACH RESOQRT .D_EVELOPMENT

For planning of the local communities involved in the tourism development, Phuket and its vicinities
¢an be and should be zoned as follows:

Tourist Zone 1 - Phukst City zone

Zone 2 - Zone of rapid growth beach fronts
(Patong - Kata and Karon)

Zone 3 - Extension of west beach fronis
{Kamala - Bang Tao & Mai Kao)

Zone 4 - Old beach fronts
{Rawai - Naj Han and Promtep)

Zone 5 - |Industrial Zone
{Deep-sea Port and Thai Saco)

Zone & - North-East fishing village

Zone 7 - Northern Island - Crown Property
concession (2,600 rai)

Zone 8 - Future site development of Phang Nga west
beach front {Khok Kloi)

Zene 9 - Extension of future site of Phang Nga to
the north (Thai Muang)

Cut of these 9 tourist zones, Zone 2 is the most essential because of the rapid growth of popuiation as
well as hectic tourist activities which are beginning to resemble of Pattaya. Measures should be ap-
plied to improve the physical environment for this rapid-growth beach area. Land use, and zoning
and environmental controls are two main issues to consider in developing these beaches.

Zone 8, involving the Pang Nga west beach front area, has great potential for future tourism develop-
ment. The long beach with white sand can be a new location for nature lovers. The relationship be-
tween these two zones 7 and 8 could open a new channel for Greater Phuket tourism development.

2} URBAN FACILITIES TO SUPPORT BEACH FRONT DEVELOPMENT

The linear beach front development can be visualized as a golden mite of ribbon like strip of hotels.
They need urban communities to back-up and develop "beach-town communities’. Supplies of urban
facilities and utilities have to be planned to back-up the linear beach front development. Beach town
communities can be classified and planned as follows;

Community A : Urban Phuket Center, a city size tourist
community to serve Zones 1, 2, 3, 4, 5 and 7;

Community B : Sub-center of "Thalang® to serve Zones 3, 6, and 7,
Community C : New sub-center of *Knok Kloi* to serve Zones 7 and 8; and;
Community D : Possible future sub-center of *Thai Muang”® to serve Zone 9

Of the above, the function of Khok Klai is noted, because if Zone 7 and & are developed, a new sub-
center of “Khok Kloi' may be a future potential center and expand to serve the new deveiopment zonas.
Khok Kloi is now a small local center, a "Sanitary District*, with well-equipped public facilitates:
banks, police station, markets, post office, gas stations, etc, are already established. Moreover,
electricity supply, fresh water, and communication systems already exist.

However, main facilities such as a befter road system, ‘inner beach roads® should be deveioped here.
Moreover, a "town square® should be equipped with 2 bus ferminal, a shopping center, police and post
offices renovated, modern communication systems, a community hospital, water supply and sewage
treatment facilities, and expansion of the electricity supply system and s0 on.

The people of Khok Kloi are mostly involved in the agricuttural sector, rowing rubber trees and
pineapples. Tin is not available anymore on land. The land along the beach is newly occupied by local
entrepreneurs and is ready to be developed. Soil fertility of the Khok Kloi beach front is low, and only
coconut trees and rice paddies are in existence. Most of the land has been consolidated by Bangkok and
Phuket businessmen. Speculation of these beach front areas is exiremely popular and may raise the
price of land up make development more difficult in the near future.

Reserved land is ready to be transacted and developed immediately without serious problems by local
people. Especially, the village leaders in Kam Nan as well as the Sanitary District leader are willing
to see the promotion of Khok Kloi.

‘Land use planning and zone control* is urgently required, and must be taken place before develop-

ment starts. Budget programs should aiso be introduced into the land use plan, A befter sanitary or-
ganization will be needed to be expanded and equipped with efficient technical experts and authorities
(the district functions of this tourist urban center shouid be laid out)



The development of urban areas associated with tourism development in Phuket and its vicinities

should be undertaken in accordance with the following priority; @ Priority of Community Development

Phuket City (Changwat Land Use Plan)

Patong District (Specific Land Use Plan)

Khok Kloi/Thai Muang District (Specific Land Use Plan)
Thalang District {Specific Land Use Plan)

(wRgRe i g

® (utline of the Study on Community

3) PROJECT PREPARATION FOR PHUKET COMMURNITY DEVELOPMENT TO SUPPORT Deveiopment
TOURISM-INTEGATION

Tourist Centers and

Community . Phuket and Pang Nga

Project Objectives 1. To propose the community hierarchy of Phuket.

2. To classify and to structure the relationship among Phuket communities.

3. To adopt and select sub-tourist centers to support beach-front develop-
ment.

4. To plan and set up physical plans for each sub-center.

5. To design and to set the priority programs and projects to support the de-
velopment of new areas of beach development.

Areas of Study : level. 1. Phuket municipality - tourist town center
: level. 2, Thalang sanitation district - cultural center
level. 3. Khok Kloi & Thai Muang - new sub-tourist centers

B

Scope of the Study To survey the existing land use, infrastructures and urban conditions

2. To survey tourism business and tourism functions in refation to urban
development.

3. To analyze and t0 set alternatives the future needs of tourism amenities to
support iourism development.

4. To propose projects & programs for 3 levels of tourist centers.

FIG. 2-3-16 LOCAL COMMURNITIES AND TOURIST CENTERS
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® Inter-Governmental Coordinztions on
Envirenmental Preservation

@ Enforcement of Environmenta! Preserva-
tion Laws

@ Education for Local Pecple

® Environmental Impact Statement

® Environmental Considerations of Road

@ Effluent Standard at Peak-Time

® Standard A and D
@ 5SS Standard

® Present Guideline of Karon Bay

2.3.5 ENVIRONMENTAL CONDITION

i) ENVIRONMENTAL ISSUES

A system balancing development and environmental preservalion is essential fo maintain the
value of Phuket tourism in the long run. Attention should be paid to the environment as V{eil as
to development. issues to be tackied vary and cover broad areas, and therefore, require inter-
governmental coordination. They are:

da.

[

Protection from natural deterioration caused by socio-economic activities:

- exposure of bare ground after tin mining;

- drainage without treatment in offshore fin mining;
- sewage discharge without treatment;

- tar and oil ball in the sea;

. Protection from erosion:

- man-made erosion caused by road/building construction;
- natural erosion {coastline corrosion);

Natural resources preservation:
- national parks preservation;

- mangrove/coral protection;
- sea tuntle egy-laying protection.

2) ENVIRONMENTAL POLICIES REQUIRED

Formation of definite environmental policies and a well-functioning control system are re-
quired, based on the following aspects:

a. Preservation:

At present, there is no system supervising environmental preservation, are even where
preservation laws have been enacted, no one takes responsibility for damage. Therefore,
some legislative may be necessary to strengthen law enforcement.

In addition, an environmental consciousness has not yet developed among the people, es-
pecially the developers. Therefore, on educational program to increase environmental
awareness i important and an appropriate authority should be made responsible for this
kind of public reiations activity.

The people of the area must be educated to understand that no more cutting dgwn of man-
grove forest by new development should be accepted, and that sea turtle nesting beaches
and coastal reefs must all be preserved.

. Environmental impact Statement:

Although investor who wish to develop a hote! with more than 80 rooms is Iegal!y_ re-
quired o submit an environmenial impact siatement {EiS), in practice, their buildings
are often not built with the equipment mentioned in the EIS report.  Therefore, a more
organized monitoring system needs to be established.

The NEB is now considering a new regulation requiring that any hotels \:vith more than 40
rooms should submit an IES before commencing for its construction. This action is
encouraging.

There is no reguiation requiring the submission of an EIS for the construction of roads,
except for express highways, even if the planned road is likely to have 2 substgnt;al m'u-
pact on the environment. A revision of the reguiation réquiring that the execution bodies
carry out an EIS for roads construction projects running through mountainous or pre-
served areas may be necessary.

Environmental Standard for Effluent:

The following amendments are recommended regarding the environmenial standard for
effluent:

- The existing effluent standard has been regulates average water guality, not at peak-
time. Accordingly, as the treatment facilities, even which approved, do not seem fo
function in the desired manner, the regulation should be amended so that the standard
may be applied to effiuent at peak-time.

- A strict standard level, the "D* rank, should be applied to ail hotels, and the "A" rank
{o large restaurants. '

- To protect nature and tourism resources, at least the SS standard should be kept for
off-shore tin mining activities,

. Coastal Water Quality Contro! Guidelines :

At present, coastal water quality controf has been the undertaken only in Karon Bay as-
shown in Table 2-3-8 and Fig. 2-3-17. NEB is now considering the possibility of
broadening the appilication of a control standard as shown in Table 2-3-9 . It is recom-
mended that the existing coastal water quality standard be effective in all potential
tourism beaches located on the west coast of Phuket Island in that the areas are signfi-



cant from a naturai and tourism resources management point of view. Especially, Bang
Tac Beach, is designated as an industrial zone as shown in Fig. 2-3-18, should be re-

designated 10 be in the water quality control area, so that the area is physically consistent

with the national park iocated next to it.

As for the standard items, as shown in Table 2-3-10, there is no regulations on SS 1o A4

class. It is also recommended that a standard of not more than 10 mg/l. of SS be stipu-
lated, the same as the standard being applied in the Karon Bay.

TABLE 2-3-8 COASTAL WATER QUALITY STANDARDS FOR KARON BAY, PHUKET

FIG. 2-3-17 MAP OF KARON

BAY
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Parameters Units values of coastal water use for v
Swimming Coral Reef Conservation "”"-""‘!“"

1 Temperature C 23 . a3 23 - 33 K
2 pH - 8.5 - 8.2 7.5 -89 p /\
3 oo mg/! Net less than 4.0 Not less than 5.0 e % .r_/%:gm -
4 Salinity ppt. - 29 - 35 * s e
5 Transparency m.of Not less than 10 Not less than 15 A AT MY
8 Secchi Depth
7 SS. mg/I Not more than 20 Not more than 10
8 Qil & Grease mg/! Non detectable Non detectabie

Coliform )

bacteria MPN/100 ml  Not more than 1,000 -

Control Areas
(500 m from lowest sea water line} -

if. Karon bay I. Laam Mai Ngang

1. Ko Pu

3) RECOMMENDED ENVIROMNMENTAL PRESERVATION PROJECTS

Besides the above institutional arrangement, the following five projects are recommended with
an aim at putting the environmental preservation policy into action.

a. Link Road Erosion Protection Project
A "Link Road" is being constructed between Rawai Beach and Surin Beach for tourist and ® Phuket “Link Road”{Rawai-Surin)

regional transportation. It has a total length of about 43 km, but since some existing
roads are to be ulilized, the newly constructed section is only about 29 km long.

The plan for the road was carried out despite the CRMP's recommendation that its be re-
considered. Part of the new section (about 18 km) running through evergreen areas

. divides vegetation and the adoption of the *destruction method" of has resuited in the
dumping of many large boulders which have caused extensive damage to the surrounding

evergreen areas considerably in excess of the damage caused by clearing simply clearing
the road. '

®"'Destruction Method”

Meanwhile, the excavated section, which has been steep slopes whose faces are not pro-
tected, has already been subject to gully erosion immediately after completior (July
1888). Such a construction  method, disregarding tropical conditions, has led o the col-
lapse of the road, with the dumped rocks and. erosion of excavated face substantially de-
valuating the coral reef and beaches as tourism resources in marine resorts, Further- ® Environmental Deterioration
more, the exposure of red laterite ruins the scenery.

In terms of tourism promotion, the road is intended not only to be the entrance to the

resort but also to ‘enhance the tourists' expectations on their way to the resort. Thus the

road should be repaired by removing the dumped rocks and replanting the exposed area to

rehabilitate the natural environment.

'n reviewing this project with an emphasis on grass-planting on the siopes and other
forms of environmental prolection, the necessary measures can be divided into emer-
gency ones and more fundamental ones for environmental protection in the long-run, as
foliows: =

- Study of grass-planting;

- Removal of dumped rocks;

- Redevelopment of slope face; and

- Temporary face protaection.

- Grass-pianting;. and

- Management.

® Recommended Measures for Envir-
onmental Protection

The study on grass-planting is required to examine face protection methods rnost_ suitable
for the iocal conditions. In areas appropriate for grass-planting, proper slope pitches
are to be considered to match the soil conditions. The possibility using for concrete pro-
tection or grass-planting blocks must be examined for steep slopes of where ’.gng slopgs
are required to obtain stable pitches. Studies must be made to select appropnatg species
of plants {and tress) according to the soil conditions, the climate apd the vegetation -pat-
terns. Planting of shrubbery must also be considered where possible.

The removal of dumped rocks should be camried out to prevent disasters and erosion.
Unremovable rocks are to be destroyed on the spot.




F1G. 2-3-23 ENGINEERING MEASURE FOR
PROTECTION FROM COASTAL CORROSION

Redevelopment of slope face should be put forth so that grass-planting makes stable
inclination pitches on 1:1 for cut-faces, 1:1.5 for fill-up face; and 1:2 for slope faces.
The current slope face has been badly eroded by gulling and must be re-cut and re-filled.

: ﬂ ‘ /wmﬂmm Also required are drainage ditches, rounding and banquette.
SR | EJO R Temporary face protection must be made with soil cement in the exposed area.
R ) .
BN Yo
o Sm Grass-planting on sioped-faces should be undertaken according to the above plans,
S /_, Mulching will be required prior to planting.

L "Oftshors Breskwarer - -

Finally, management and technical assistance must be continued for at least a year until

local staff master piantation techniques including watering, fertilization and chemical
application,

g M
mA

An image of the recommended project is as illustrated on Fig. 2-3-21.

b. Coastal Protection

5 Xe;
O

R o There is an erosion probiem in the northern part of Phuket Isiand and the western coastal
D L o : areas of Phang Nga.

These areas are inherently susceptible to the high waves of the Andaman Sea due to the
straight coastal line. However, it would be possible to protect the beautiful coastline
against erosion using engineering techniques.

To maintain the wide beaches and the calm billows, the following engineering methods
may possibly be applied:

- Shore protecting works:

- Provision of breakwater:

- Provision of offshore breakwater ; and
- Sand replenishment.

Since each of these methods have both advantages and disadvantages, it is necessary to use
a method suitable for the conditions of the damaged coasts. For instance, from a iand-
scaping point of view, a submerged off-shore breakwater might be suitable in some
places, but not in others,

It is recommended that a 1 km long coastal at erosion control pilot be carried out in the
Phang Nga west coastal area as shown in Fig. 2-3-2a.

¢. Ex-Tin Mining Land Rehabititation

Tin mining often results in exposed red soils or unsightly ponds, Several attempts at
utilizing the ex-tin mining land have included:

Residential use : especially as urban expansion sites in Phuket Town;
Public facilities : parks, recreation facilities, solid waste dumping site, water

reservoir;
- Agriculture : fish farming, cashew nut growing;
- Tourism : hotel, golf course, swimming pools.

t is strongly recommended that the exposed red soil be rehabilitated with plants, utiliz-
ing the technique to be developed for the cut-slope protection project. Large-scale ero-
sion problems should be solved with high priority.

On the other hand, this project aims at encouraging these activities in a proper manner,
taking into account the environmental impacts. In order to pursue the possibiiity o_f
storing water in the ex-lin- mining .ponds, a preliminary sampling survey was carried
out to check the water quality especially in terms of heavy metal content, with the co0p-
eration of NEB experts.

Eleven (11) sampling stations were selected in the Phuket and Phang Nga wesi coast
areas. The water was collected from various depths and the surface in August 1988, and
the arsenic, copper, cadmium, manganese and iron. The results of the survey are shown
in Table. 2-3-12 content determined.

Compared with the existing standard for drinking water as. shown in Table 2-3-12, the
contents of arsenic, copper and cadmium contents are low at aii stations. On the other
hand, the water at Stations 3, 4, 5, and 8 js not necessarily suitable for drinking, be.-
cause of a high iron content. However, it is assessed that generally the water stored in
ex-tin mining ponds should have no problems in terms of quality if it is aerated before
using, because the water cortains iron and manganese, but no heavy metals.

Based on the above result, it is recommended that the ponds be utilized as r&servoirs'lfor
consumption or recreational purposes. However, that it is recommended a more detailed
survey be conducted before implementating.

d. Environmental Monitoring System

it is very important to maintain natural environment in Phuket and a critical to this
policy is effective sewage treatment. After the construction of hotels, the_' ONEB staff
inspect the treatment facilities, however, it is pointed out that, in practice, few hotels
have the facilities as planned,

It is recommended theat a pubiic relations program be conducted to enlighten the people
about the importance of keeping nature as it is.

39
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TABLE 2-3-9 CLASSIFICATION OF COASTAL WATER QUALITY STANDARD (1)

A the same time, a well-organized monitoring system should be developed. This project
aims at forming a responsible organization for supervising and directing projects wor;c
involving environmental changes at the local level under an inter-governmental coerdi-
nation. The private sector should be involved in this organization in the sense that the
private sector has to maintain the invaluable natural assets under to contro! in good con-
dition for the perpetual benefit of all,

. National Park Management Praject

As tourism resources, the national parks have great potential to atiract tourist_s. This_
project includes the development of their facilities necessary for both aftracting tourists
and protecting them from pollution brought by mass tourism.

This project is recommended to be put forth in collaboration with relevant agenciesm
with the following three components: ’

- Conducting of a comprehensive study for the national park management in Greater
Phuket area;

- Establishment of "Marine Park Management and Training Center", which functions as
nct only an administrative center for managing the assets/resources located in the na-
tional parks, but also an educational, training and information center for promoting
the public relation. The administrative personne! for the national park management is
trained at this center as well. N

- Strengthening of researching capability for all marine natural resources ex;gtmg in
Greater Phuket such as mangrove and sea turties, with a close coordination with Ma-
rine Biological Research Center.

TABLE 2-3-10 CLASSIFICATION OF COASTAL WATER
QUALITY STANDARD (2)

0.c0g

Naturl Conservation/Preservation Propagation of Maring Life Recreation
Parameter Preservation |Conservation of |Conservation of |Aguaculture  {Shellfish Water-contact |[Water-proximity| industry Clagsification | Conditian for Principal Beneficial Uses
Coral Community [ Natural Area ) sport sgort .
! Class AA Praservation of natural area; the following
CLASS AA Al A2 B1 B2 1 cz2 D non~consumptive USCS are aflowed -
Floatable Soliis n NOE* NOB* NOB* NOB* NOg*v NOB* NOog* - Scientific remearch and eduction such
Floatable oilfgrease n i My b M by NV NOB 8s demonstration, observation and for
Color/Qdor n - - NOE NOB NOB NOB NON ’ manitoring
Temp { ) n az az a2 32 - - 3 - agsthetic enjoyment
pH . n 7.5-8,9 7.0-8.5 7.8-8.5 7.0-8.5 - - bl - inactive management/preservation
Salinity (ppY) n 28-35 10% 10% 10% - - o activities
Transparensy (™M) n 10% 10% 0% 10% 10% - bl Clags A A1y Conservation of Coral Community
S5 (ma/} - - - - - A2) Conservation of natural area such
oo (mg/h n 4 4 4 a - - b as mangrove, widelife habitat and
Total Coliform - - 1000 n 1000 " - © marine spawning, nursing and feeding
(MPNACD mi) grounds
Fecal Caliform - - ne . - . Class B BY) Aguacuiture
(MPN/10Q mi) | n ’ _ 82) Shelfish
NO3-N (mg/l) n n n n o Class C C1) Water-Contact Sport
PQO4-P [mg/i) n n n - - b C2) Water-proximity sport
Hg {maf - - 0.0001 0.0001 Ciass & For protection of natural water resources)
Ca (mgit 0.005 0.005 used as a regelving water body for
Cr Img/ly 0.1 i industrial waste discharges
Cr, hex (mgfl) 0.08 a1
Bk {mg/) 0.05 el Note NOB = not cbjectionable
Cu (ma/l) 0.05 e NV = not visible
M {mgh) 0.1 i n = natural condition
Zn (myg/) 0.1 il = change from natural condition
Fe (mg/)) g.a b = * not include natural floatable schids
F (mg/l) 1.5 i =* may be established as necessay
Residue C2 (mg/ .01 . ne = natural condition until enough information
Phenals (mg/l) 0.03 * = not more than
NH3-N {mg/) 0.4 ” = not leas than
ASulfide {mgil - 0.04 .
CN {mg/l 0.01 .
PCB (ME/L) n .
Totai Chiorinted 0.05 e
Pesticides "(Ug/) .
Radioaetivity
-Gross’ {Becquerel/l) e.1 .
-Gross (Becqueral/l) 1 .
TABLE 2-3-12 ARSENIC, COPPER CADMIUM, MANGANESE AMD IRON CONTENTS IN TABLE 2-3-11 DRINKING WATER STANDARD
PHUKET AND PANG NGA WEST COAST (Refer to Fig. 2-3-20)
(Units: mg/lit) {Unit: mg/lit)
Sampling Standard values
Arsenic Copper Cadmium Manganese Iron Parameters _
Stations : {max. allowance)
St 1 0.000 0.001 o 0.004 0.40 .
St. 2 0.000 0.001 0 0.003 0.30 Arsenic 0.05
St. 8 0.001 0.001 0 0.004 8.00 Copper 1.00
St 4 0.000 0.005 0 0.009 10.00 (0.1)* Cadmium 0.01
st s 0.000 0.004 0 0.170 4.00 Manganese 0.05
St. 6 0.000 0.001 0 0.007 0.07 fron 0.50
St 7 0.002 0.008 0 0.006 0.03
St 8 0.000 0.001 0 0.005 5.00 (1.0)* '
St. 9 0.000 0.000 0 0.004 0.01 Source: NEB
St 10 0.000 0.060 0 0.010 0.08
St 11 0.0c0 0 0.085 0.03

0. blow 0.001 mg/iit.

*:  filtered
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FIG. 2-3-18 CLASSIFICATION OF COASTAL WATER QUALITY FIG. 2-3-19 COASTAL PROTECTION
IN PHUKET WEST COAST
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FIG 2 3-20 LOCATION OF WATER SAMPLING STATlDN
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® 38% of Tourists Comming by Air

@ Schedule Flight Increases by 1.7 times

@ The demand Wilt Become 3 Times
Within the Decade

® On-going at PIA

#® Critical Problem on Supply Side

& Another Issue on Safety Measure

@ iCADQ's Standand
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2.4 INFRASTRUCTURE DEVELOPMERNT

2.4.1 AIR TRANSPORT

*Air* is the primary transportation mode tor Phuket tourists. 1t is assumed that about 48% of
tourists coming to Phuket use air-transportation. The carrying capacity of air transport needs to
expand 10 a considerable extent so as to meet the anticipated future demand. “A safe airport® meeting
the international standard should be realized as well. These are the most critical issues to facilitate
Greater Phuket tourism,

1) AIR TRANSPORT DEMAND

The annual numbers of passengers at Phuket International Airport (PiA) during the last decade are as
shown in Table 2-4-1, I is noted that the numbers increased at growth rates of 35 to 45%. The

number of international passengers coming directly to/from the foreign countries by scheduled flight
in 1987, as shown in Table 2-4-2, increased to be 1.7 times as many as that in 1986. This was af-

fected by the new operation of air flights to/from Hong Kong by Thai Airways International and Dragon
Air. '

A total number of air passengers at PIA accounted for about 763.9 thousand, including the chasder
flight passengers. M is estimated that the numbers of tourists arriving by air transport wili be
1,119 thousand in 1996 and 1,486 thousand in 2001, which means that air transport passengers at
PIA will account for approximately 2,238 thousand in 1998 and 2,972 thousand in 2001. The de-
mand within the coming decade, therefore, will become 3 times as large as that at present, as shown
in Table 2-4-4, '

2) ASSESSMENT OF THE ON-GOING PROJECT OF PHUKET INTERNATIONAL AIRPORT
At present, the following projects are going on at PlA.

a. Construction of new terminal facilities including an apron (2 spots for B747), car parking,
and roads being due to complete in September, 1988;

b. Construction of a new terminai building with a passenger handiing capacity of 2,05C for in-
ternational and 1,683 for domestic passengers during peak-hours which is to complete in
March. 1989;

¢. Installation of a PSR/SSR radar and ILS facilities, and construction of a new contro! tower.

The above on-going projects are expected to improve the PIA's capability to accommodate large air-
craft (B747s) and increase terminal capacity. The safety level will be improved to some extent at
the same time because of installation of the radar and ILS facilities.

From an engineering point of view, it is assessed that a maximum passenger handling capacity of the
terminal and the apron space after completion of the on-going projects will be able to meet the future
demand even in 2001. The capacities of these facilities are computed to be:

- the terminal (inc. the existing) : 4.5 mill. passengers/yr,
- the apron : 4.8 mill. passengers/fyr.

The critical problem is the one on the supply side, ie., the availability of aircraft movements. Re-
viewing the purchasement schedule of aireraft of Thai Airways International up to 1896, it is antic-
ipated that the carrying capacity of the aircraft in 1996, which will be proportionally aliocated for
the Phuket route, will be about 1.3 million passengers, or 1.8 times as iarge as that at present.
Given that international air carriers increase the capacity at a growth rate of 8% per annum, about
300 thousand passengers will be added in 1996. Therefore, about 1.6 million passengers could be
transported.  Obviously, this wili resuit in a shortage in the supply for. the demand, 2.2 million.
Emphasis, therefore, needs to be placed on pushing the air carrier to arrange a more frequent air-
craft movement to the Phuket route, and at the same iime, on inducing new international routes from
potential markets.

Another important issue stil! remain on the inadequacy of the facilities to increase the air transport’

. capacity associated with up-grading of the safety-level. No existence of a parallel taxiway and insuf-

ficiency in the width of runway strip will be a critical constraint. Although the runway has been de-
veloped to be an international class, the runway strip still remains at 150 meter wide which is below
the international standard. In addition to these problems, the terrain surrounding the airport in-
hibits aircraft operations. In fact, the part of the hill located south of the airport is within the tran-
sition surface t0 be cleared. These probiems should be eliminated as soon as possible.

3) DEVELOPMENT PROJECTS RECOMMENDED FOR PHUKET INTERNATIONAL AIRPORT

Towards the year 2001, further development of PlA is necessary to increase the air transport ca-
pacity and to upgrade the navigational safety level so as 1o meet 2t least the reguiremenis of the ICAD's
standard for international airports. The following projects are recommended ic be executed for this
purpose:

a. Development of Parallel Taxiway:
The runway withou! a parallel taxiway inherently limits the flight capacity. Aithough the
runway has been developed fo be international class, the tunway capacity is still limited 2t a
low level, due to the lack of parallel taxiway. Even if carriers make efforts 10 increase their
fransport capacities so as to meet the anticipated demands, the present runway capacity is
thought to be around 1.5 million passengers per year at maximum, because of no having a par-
allel taxiway. But the new terminal building capacity is to be 4.5 million passengers as shown
above. Obviously there is a great difference between the capacity of the runway and that of the
new terminal.. In order to mitigate such a large imbalance, a parallel taxiway shouid be devel-
oped as early as possible.



TABLE 2-4-1 ANNUAL PASSENGERS CAﬁRIED AT PHUKET

INTERNATIONAL AIRPORT

YEAR TAC THAI DRAGON TOTAL  GROWTH
AIR RATE

1978 81,735 - - 81,735 -
1979 118,226 - - 118,226 44.6%
1980 143,022 - - 143,022 21.0%
1981 159,501 . - 159,501 11.5%
1982 183,503 - - 183,503 15.0%
1983 214,794 5,541 . 220,335 20.1%
1984 267,198 68,034 - 335,232 52.1%
1985 292,080 89,838 - 381,928 13.9%
1986 371,645 143,602 - 515,247 34.9%
1987 537,274 203,784 14,540 755,598 46.6%
Source : Department of Aviation

Nete - These figures indicate the passengers carried by
schedule flights and the total of internationat and domestic

- TAC: Thai Airways
- THAI: Thai Airways internaticnal

TABLE 2-4-2 INTERNATIONAL PASSENGERS DIRECTLY
TO/FROM PHUKET INTERNATIONAL AIRPORT

Carrier to/from City 1986 1987
TAC Kuala Lumpur 6,946 8,586
Penang 8,425 9,383

Total 15,371 17,8979

THAI Hong Kong 3,158 22,476
Singapore 55,781 71,956

Total 58,939 94,432

Dragon Air  Hong Kong - 14,540
Total 74, 310 126,951

Source Departmerﬂ of Aviation
Notes : TAC stands for Thai Airways;
THAI, Thai Airways International.

TAC has been taken over by THA! in March, 1988,

TABLE 2-3-3 PASSENGERS CARRIED BY CHARTER FLIGHTS

AT THE PHUKET AiRPORT

- NO.OF
MOVEMENTS PASSENGERS PASSENGERS
DEPARTURE ARRRVAL TOTAL PER FLIGHT
1986 24 1,267 962 2,229 93
1s87 74 4,145 4,168 8,313 112
1888(Jan.-Apr.) 56 3,533 2,378 5,911 106
Source : Deparment of Aviation
TABLE 2-4-4 AIR TRANSPORT DEMAND FORECAST
1991 1996 2001 Notes: A:
{(Premises)
A. Accommodation Rooms 14,216.0 18,755.0 24,905.0
B. No. of Guests 1,474.7 1,945.6 2,583.6
{thousand/year)
C. Total Arrival Tourists 1,696.0 2,237.4 2,971.1
__{thousand/year)
D. Air Arrival Passengers 848.0 1,119.0 1,486.0 C
(thousand/year) D
E. Air Passengers 1,696.0 2,238.0 2,872.0
{thousand/year)
E

B:

ANNUAL PASSENGERS CARRIED AT
PHUKET

“1p0,0bu,
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eununnlmz Thai A:rwavs _ :
Thai Atrways !ntematmnai
[—:: Bragon Alr n

derived from the framework
calculated by the foliowing formula and assumptions,

B + A x POR x ORH x 365/ LOS,

where A No. of accommodation rooms;
POR : No. of persons staying at a room (=1.8};
ORH : Occupancy rate of accommodation (=0.6);
LOS : Length of Stay (=3.8)

. calculated by B x 1.15
: calculated by C x 0.5, based on the following pattern

of transport model split in terms of percentage,
which is dicussed in Appendix.

By Air 50%
By Bus (Fixed Route) 20%
By Non-Scheduled Bus 15%
By Private Car Do14%
By Ship 1%

. ealculated by D x 2.



@ MLS(Microwave Landing Systen)

@ “Sense of Arrival”

@ Krabi Airport

b. Expansion of Runway Strip:
international airports with an ILS facility are normaily. required to have a runway strip 300
m in width (ICAQ Standard), because of navigational safety and precision approach. On the
other hand, at present, the transition surface is not compiletely cleared, because of the partial
obstacle of a hill located near the runway. Given a runway strip with 300m wide, these two
problems are to be mmgated Hence, the expansion of runway strip from 150 m to 300 m Is
urgently needed.

¢. Improvement of Navigationa! Aid System:
The forthcoming LS facility with offset localizer is regarded as a i{emporary facility. It is
recommended that this ILS shouid be replaced for a MLS {(Microwave Landing System) facifity
between 1598 and 2000. The MLS is to be a standard facility regulated by ICAO, as shown in
Table 2-4-5,

d. Clearance of Obstacle Limitation Surface:
The Laem Sai hill exists just on the axis of the runway in the eastern side. The difference be-
tween the height of this hil (138 m) and the necessary height of the obstacle clearance surface
(a 3% gradient) at top of the hill is calculated to be 4.5 m only, as shown in Fig. 2-4-1. This
condition is very sensitive in a sense of safe navigation. Tall trees on the top of the hill might be
over the obstacle surface. Based on this fact, some actions would be needed: for instance, re-
placement of the tall trees by low trees at the top of the hill is recommended.

e Creation of *Sense of Arrival':
The access road to PIA, Route 4025, should be improved with emphasis on its landscape in or-
der to create a "Sense of Arrival' at the international gateway. The intersection of Route 402
should also be improved so as to make the traffic more smooth in response to the anticipated
heavy traffic in future.

Based on the above recommended projects, the New Phuket International Airport, is depicted as il-
iustrated on Fig. 2-4-2.

TABLE 2-4-5 SCHEDULE ON THE IMPROVEMENT OF THE LANDING SYSTEM BY ICAQ

LANDING SYSTEM
YERR e —-_— -
ILS MLS
1989 primary option
1990 - 97 primary recommeendable
1998 - 99 option . primary
2000 - note taken only stazndard
care by ICAO system authorized
by ICa0

FiG. 2-4-1 RELATION BASED ON THE ANGLE OF DESCENT OF AIRCRAFT

’/ Clea.race for safety'u

> Z H—-l38m( -1, 8 ) o
Gobmo

6m

4) FEEDER AIR TRANSPORT SYSTEM DEVELOPMENT

Krabi Airport has a runway 1,200m long and 12 m wide. Bangkok Airways had qperated fi{g:hts
to/from Bangkok three times a week, but has stopped since 1987, becaqse _the airpori fgczimes are
not sufficient for safe operation and the demand was not sufficient to maintain the operation of flights.
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@ Proposed Projects for Krabi Airport

@ The Project Wili B2 Quite Feasible

However, in order to develop tourism as well as the local economy, the provision of a rapid trans-

portation system would get more important. Krabi Airport can provide with such a necessary trans-
portation, given a little additional investment. M is thought t0 be an efficient measure. Krabi Airport
was initially constructed by the Krabi provincial government, and no additional investment has been
put into the airport since then. In October, 1986, the responsibility for the management of the air-
port was handed over to the Department of Aviatfon. Hence, improving Krabi Alrport, the central
government can incorporated it into the national air transport netwotk in Thailand.

In this sense, Krabi Airport should be utilized as one of the feeder airports in the South. The small

scale aircraft may provide transport services to/from major cities, such as Phuket, Surat Thani and
Hat Yai.

Considering the positioning of Krabi Airport, the following projects are recommended with emphasis
on upgrading the safety level:

- Widening of the runway from 12 m to 30 m, including improvemeni of the existing runway;
- widening of the runway strip to 150 m;

- improvement of the access rcad to the terminai; and

- renovation of the terminal building.

5) HELIPORT DEVELOPMENT FOR AIR EXCURSIONS

In order to promote air excursions, helicopters may be iniroduced into Greater Phuk‘et tourism,
Since any possible air excursion routes in Greater Phuket will not be a long trip, helicopters may be
more suitable than smali aircraft.

The heliporis are expected to be developed at several fransportation nodes and tourist spois such as

Phuket Marine Center (ptanned), Phuket Town (Sapanhin Area) and Phuket [nternational Airport,

Krabi Airport, Phi Phi Island, and Similan Island. A main heliport equipped with full facilities for
workshop is located at PIA,

However, since the helicopter transport system needs a considerable amount of initial and _runqing
investment and skilled personnel, the project should thoughtfully be examined in terms of its finan-
cial feasibility.

6) IMPLEMENTATION

The costs for the three recommended projects, i.e., the development of a parallel faxiway, expansion
of the runway strip to 300 m wide and installation of MLS, are estimated at about 222.7 million Baht
in 1988 prices Adding the costs for related facilties such as replacement of the access road and
landscaping, the total costs will be 227.8 million Baht in 1988 prices, including the engineering

- services fee.

A construction schedule is recommended as shown in Section 2.7 PLANS AND PROJECTS TO BE IMPLE-
MENTED in this volume. Taking into account the nature of these projects that they will greatly affect
the safety level of aviation, these projects should be put forth as soon as possible, except for the in-
stallation of MLS.

The feasibility, from a financial point of view, is argued in Section 2.7. As a result, it is found out
that this project will financially be quite feasible.
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