4,28 Tourism Promotion
) Marketing |

In splte of the mle of touusm as a major income making industey of
Phatthaya, the budget and the staff of the tourism promotion division of City Gov,
are very lumted (annual bUdget was 300,000- Baht in 1989 and 2 persons in the

division). In order to pr m_note more initiative of the city, following measures shall

pe taken.

(1) Incz ease of budget and staff of the city.
(2) Improvement of the image of Phatthaya

Be‘é._ch' resort and night entertainment have been major tourism
attraction of Phatthaya. But since the Phatthaya directs to the
international resort and regional centre, it is required to improve its
image of the development direction to be a multi-function city.

In order to invite the family resort visitors for a healthy resort, it is
required to promote°

- Tourism exhlbltmn to emphasize the improvement of regional image
and possibility to the overseas market. The exhibitions shall be
supported by TAT, airlines, travel agencies union, newspaper and
hotels to promote another image of Phatthaya.

- VF'(')_r therddme'sti.c'market, the mas-media such as television,
newspaper and magazine, TAT and airline will be the major
supporting bodies.

%) Development of Tourism Attractiveness
(1) Increasethe choice of Tourism Attractions

At present, night entertainment is only the after dark tourism
attractions in Phatthaya. The limited tourism resources structure is
insufficient to satisfy the requirements of various international guests.

According to..theiworid tendency of the active resort style, the
' 'berforinahée‘ of arts and culture will attract the international visitors.
" Concert; ballet, theater, operetta, exhibitions, lecture, symposium,
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international meeting etc. will broaden the choice of demands of the
visitors,

(2) Support to the p1 ivate tourism enterprises.

In Phatthaya, Nong Nooch Vxllage, Mxm Siam, Phatthaya Cu‘cu:t
Elephant Farm etc. are operated by the private enterprises, Kxpansion
of Family resort will increase the role of those tourism resources, Suppori
for advertising, promotion and financial preference will encourage the
operation to atlract the visitors. It is also effective to increase visitorg
during low season. : :

{3) Promotion of the convention and events,

Convention and events will bring the incomes from outside of fégion and
contribute to the economy of Phatthaya. The conventions will also
appeal the change of image of Phatthaya. R

At present, Phatthaya is 38rd popular convention place in ’I‘halland
followed to Bangkok and Chiang Mai. In 1987, the big events for visit
Thajland year performed in Phaithaya invited 2.2 times more visitors
than 1986. |

In order to promote the conventions and events, it is required to establish
the Execution Committee with permanent staff, The head of the
committee must be an influential persons to Phatthaya council,
changwat administration and central government. The duty of the
committee is to make the plan promotion arrangement of the facilities to
invite the visitors, arrange the finance source, conduct the conventions
and events in successfully. | | |

Advertising to the international market shall be responsibility of
Association of Incentive and Conventions of Thailand.. Prometion o the
domestic market shall be supported by the Government and private
sector, o R

3} Upgrading of the Regional Tourism

The regional fourism centred in Phatthaya is already stazted The function
as the tourism sub-centre is being actualized. The destinations from Phatthaya
are covering almost of the popular destinations in Thailand such as Chiang Mai,
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Golden Triangle, Kanchanaburi, Phuket and Song Kla. The frequent direct bus

service to Don Muang Adrport is already being operated,

According tO t.he open to the private use of U-Tapao airport for charter
flights, difficulties of accommodation and transport in Bangkok the weight of
Phatthaya 88 tourist sub-centre. The regular flight to Chiang Mai and Phuket is
heing expected from next_year

(1) Reinforcement of information functions

In order to further upgrading of the function of Phatthaya as a tourism
sub-centre, it is required to _imprc'w'e the domestic and international tele-
communication system. The expansion of the tourism and conventions
will require more service of the information functions such as telephone,
faximile ang_i data communication. Growth of business function shall
require more sophisticated eommunication system network with all the
areas of the world, .

Computer on-line system will contribute to the fourist services and
financial market of Phatthaya. Reservation and ticketing of
transportation, hotel, conventions and performance which will be held in
all of the major cities in ‘Thailand shall be required. Other necessary
information for the tourists such as event schedule, hotel list, time
schedule, exchange rate, price list and tourism news shall be available.

4) Securlty Impmvement
(L Secunty

Security of the tourists is the basic requirement of the tourism. At
present, the security of Phatthaya depends on 4 differently security
agencles, such as police officer, and marine police controlled by MOI,
tourist police by TAT and security officer by Phatthaya city.

In éozﬁparis;)n with the population, including tourists, and the number of
cars, jet scouters, hoats, the number of the police and security officers are
not enongh to protect the iesxdents and tourist.

It is recommended {o increase the number of officers to upgrade the

* security in Phatthaya.
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4,2.3 Tourism Promotion

1) Marketing

In spite of the role of tourism as a magor mcome makmg 1ndustty of
Phatthaya, the budget and the staff of the tourism promomon division of Caty
Gov. are very limited (annual budget was 300 ,000- Baht in 1989 and 2 pelsons
in the division). In order to promote more initiative of the city, following

measures shall be taken.

(1) Increase of budget and staff of the city.

(2) Improvement of the image of Phatthaja

Beach resort and night entertainment have been major tourism
attraction of Phatthaya. But since the thitth‘aya directs to the
international resort and regional centre, it is requzred to improve its
image of the development direction tobe a multi-function city.

In order to invite the family resort visitors for a healthy resort, it is
required to promote;

- Tourism exhibition to emphasize the improvement of regional
image and possibility to the overseas market. The exhibitions shall
be supported by TAT, airlines; travel agencies 'union, newspaper
and hotels to promote another image of Phatthaya.

- For the domestic market, the mas-media such as television,
newspaper and magazine, TAT and airline will be the major
supporting bodies.

2) Development of Tourism Attractiveness

(1)

Increase the choice of Tourism Atiractions

At present; night entertainment is only the after dark tourism
attractions in Phatthaya. The limited tourism resources structure is
insufficient to satisfy the requirements of ‘.rarif)us_.interl’i‘C’ttional
guests.

According to the world tendency of the ,acti_ve;-re:sort'Style’ the
performance of arts and culture will attract the international visitors.
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Concert; ballet, theater, operetta, exhibitions, lecture, symposium,
“international meeting ete. will broaden the choice of demands of the
 visitors,

(2) Support to the private tourism enterprises,

In Phatthaya, Nong Nooch Village, Mini Siam, Phatthaya Circuit,
El'e'ph'ant' Farm etc. are operated by the priv'ate enterprises.
Expénéioh of faiﬁily i‘esort, wi'll increase the role of those tourism
resources. Suppo'rt for advertising, promotion and financial preference
will encourage the_ operation to attract the visitors. It is also effective
to inc.r,eas_e' visitors during low season.

(3) Promotion of the convention and events.

Com-_r.e.ntioﬁ. agn_d; events will bring the incomes from outside of region
and cohtr_ibute.to the economy of Phatthaya. The conventions will also
appeal the change of image of Phatthaya.

At present, Phatthaya is 3rd popular convention place in Thailand
followed to Bangkok and Chiang Mai. In 1987, the big events for visit
Thailand year performed in Phatthaya invited 2.2 times more visitors
than 1986. '

In order to promote the conventions and events, it is required to
‘establish the Execution Committee with permanent staff. The head of
the committee must be an influential persons to Phatthaya council,
changwat administration and central government. The duty of the
comimittee is to make the plan promotion arrangement of the facilities
to invite the visitors, arrange the finance source, conduct the

conventions and events in successfully.

Advertising to the international market shall be responsibility of
“Association of Incentive and Conventions of Thailand. Promotion to
the domestic market shall be supported by the Government and
private sector.
8) Upgrading of the Regional Tourism
The-re_g-i'oﬁél tourism centred in Phatth.aya is already started. The
function as the tourism sub-centre is being actualized. The destinations from
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Phatthaya are covering almost of the popular destinations in Thailand such o
Chiang Mai, Golden Triangle, Kanchanaburi, Phuket and Song Kla, 1y,
frequent direct bus service to Don Muang Airport is already being operated,

According to the open to the private use of U-Tapao airport for chartep
flights, difficulties of accommodation and transport in Bangkok the weight of
Phatthaya as tourist sub-centre. The regular f'hght to Chlang Mai and Phulket
is being expected from next year.

(1) Reinforcement of information functions

In order to further upgrading of the fun_étidn of Pha_tth#yai as a tourism
sub-centre, it is reguired to improve the domestic‘aﬁd"intefnatianal
tele-communication system. The expansion of the tourism and
conventions will require more service of the information functions
such as telephone, faximile and data 'commuﬁiif:étidh ~ Growth of
business function shall requ:re more sophisticated commumcatxon
system network with all the areas of the world.

Computer on-line system will contribute ‘to the tourist services and
financial market of Phatthaya. Reservation and ticketing of
transportation, hotel, conventions and perfo"rmancé'which'wm be held
in all of the major cities in Thailand shall be requited. Other
necessary information for the tourists such as event schedule, hotel
list, time schedule, exchange rate, price list and toufisfn__neivs shall be
available. S

4) Security Improvement
(1) Security

Security of the tourists is the basic-i'équirer'neii.f of the tourism. At
present, the security of Phatthaya depends on 4 differently security
agencies, such as police officer, and marine police controlled by MO},
tourist police by TAT and security officer by Phatthaya cityﬁ- -

In comparison with the population, including tour.ists,'ar_.xdithé number
of cars, jet scouters, boats, the number of the police and security
officers are not enough to protect the residents and tourist.
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Improvement and increase of the traffic safety devices, medical facilities
and communication are aiso the requirements for the security.

5) NIanﬁoWer Devélopment

(1) Background

(2)

Déi{elof)iné_nt of human resource is an essential requirements of the
establishments in Phatthaya to maintain the workforee and its quality.

The major industries in Phatthaya, such as tourism and commerce are

suppofted by the continuous manpower supply to keep its quality level of
their services. The reputation of Phatthaya as an international resort
area is deeply depends on the quality of services and efficiency of the
tourism related industries.

'Therefore, 'é_ont‘inl_loﬁs effort to keep the well trained personnel for

maintaining the quality level of services and facilities are fundamental
requirements for the prosperity of tourism in Phatthaya,

According to this point of view, it is strongly recommended to establish
an appropriate training facility to satisfy the fundamental requirement
in Phatthaya,

The vocational training school majoring the tourism and business,
named "Phatthaya School of Tourism and Business”, will be established
in Phatthaya. The candidate location of the school will be proposed at
Business _Cc_ii‘e Which‘ is planned near the crossing point of North
Phatthaya Road and Sukhumvit Hi'ghway.

Establishment of the Training School
@ The establishment of the training school

The existing organization, "The Committee of Tourism Promotion of
Phatfhaya should promote the establishment of the training school.
It is headed by the Vice President of TAT as the Chairman with
members comprising of chiefs of government agencies, state
ent_e'rpris:és of Chonburi, PCG, representatives of private
orgahi'z'ai;ions including Phatthaya Chapters of Thai Hotels
Association, Small Hotels Association, Restaurants and Food Shops

Association of Phatthaya etc.
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The role of the Committee is to prepare the establishment of the
school. The coordination of the government agencies and finangiy
arrangement are the major requirements for the establishment,

The license system is also required to certify the xfes'ﬁlts of the
training program. ‘The licence issued by the Committee wiy be
xecogmzed by tourism and business estabhshments in all of Thailapg
as a certification of abilities and experience of the gr aduates, The
official guarantee for the recruitment with the licence will be a gooq
motivation for the trainees and good polu,y for the school to invite
good students to the trammg program.

‘Training program

According to the demands of local labour market, the Committee
must prepare the most approprlate training pr ograim. The program
should be prepared in wide variety of the subjects and arranged to
obtain the licence as a result of training,.

The program aimed to train the middle managing personnel to
upgrade the general quality of the personnel, It is also required to
train the skilled manual working staff for maintenance works.

e The program for middle management course con&nsts of the
followmg subjects : ' '
- (eneral view of the tourism industry
- Hotel and restaurant management
- Travel agent management
- Tourism development planning
- Marketing and promotion
- Acéounting and general affairs
- Trading and commerce

® Stafftraining course include the followmg 5ubjects
- Secretarial technique .
- Computer technique
- Service technique _ . :
(housekeeping, reception, restaurant and banquet)
- First aid
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- Maintenance technique for electricity, mechanic and

carpentry -

The following subjects will be given in accordance with the

" onecessity
- - Tanguage
- Psychology

- Socio-economy
- Art, culture and history
- Environment management

The éehibx"ccurse to train the instructor shall be included to grow
the teaching staff of the school, Special lectures by overseas

- experts and experienced member of the Committee will be

pfé\{idé,d to the school by arrangement of the committee and
supporting association,

® Establ_i_shment of the training school

e

- The "Phatthaya School of tourism and Business” will be located

at the proposed business core near the crossing of North
Phatthaya Road and Sukhumvit Highway.

Establishment of the school is expected as early as possible by the

‘strong initiatives of the Committee, Arrangement of the
~ financial source shall be conducted. Subsidy from TAT and

contribution from members will be major part of the source. In
order to secure the financial background of the school
'manage'm(mt,'it is recommended to establish the back up
organization such as school foundation which collect the

_ necessary fund with the contribution by the establishments who

intend to recruit the graduates or to send their staff for

upgrading.
Cobperation with the private sector

"The training program shall include the intensive practice

training on the job site. The practic experience in

administration, accounting, reception, banquet and restaurant
management, catering, maintenance etc. shall be conducted in
cooperation with the private sector. The members of the
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Committee must offer those opportunity for the students, This
program is also advantageous for the hotels an& restaurants fo,
recruitment of the graduates. '

The lecture by the expert who is rich in practic experience wij] b'e.
very helpful for the students. 'The cooperation by the memberg of
the committee to send their experienced staff for the lecture ig 4
very helpful opportunity for the students.

(3) Establishment of "Human Resource Data Bank”

In order to promote the recruitment of the gzaduates,'establishment of
"Human Resource Data Bank” is recommended The data-base of the
graduates and candidates will be regxstex ed at the data bank. It will be
used as the information exchange bank fo_r th_e employer and
employment candidates. They may réfex_' the conditioﬁs each other, It
will contribute to improve the labour environment, '

The financial source of Data Bank will be following three, the
Registration and membership fee, charge of the recruitment commission
and own business.

@O Data Bank is operatéd with inem:bé'r.shigi) stStem by the
establishments who intend to recruit the personnel with good quality.
Only the members can refer the data of the registered manpower.

@ The charge to the recruitment commission is paid by the employets.
The candidates can register their data in free of charge. When the
employment contract was made, the employér :shall pay the
commission. ' N '

@ Other business will be undertaken by the accumulation of rich
information of human resource. Provision of the tempor ary staff for
secretary, operator of computer and OA equipments, will be
requested in accordance with further deVeiopment of business and
commerce and generate the additional incomes. Translation,
advertising, publishing and planning will increase own further
business opportunities, '
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194 Tourism Facilities -

Develt)pmén.t plan of tourism facilities consists of the following three

proposals.

&
@
@

Reinforcement of accommodation
Reinforcement of tourism attractions
Introduction of new tourism function

1) Reinforcement of Accommodation

(1)

(2)

Necessity of new Accommodation

New development of accommodation is required according to the
projected increase’in tourist demand,

Based on the future tourist projection, 11,600 hotel rooms and 8,700

condominium units will be additionally needed in the year of 2006 as
shown in Tab}e 4.2.4. Since the existing facilities are 6,700 hote! rocoms
and 9,100 cdndominiu_m units respectively in the study area, 4,900 hotel
rooms will be newly required by 2006.

Distribution of New Development
Future distribution of accommodation is shown in Table 4.2.5.

Considering that Jormtien has enough vacant land of 290 ha in sea front
and its hinter land as shown in Table 4.2.6, new hotel developments in
addition to existing development are mainly (70%) distributed in
Jomtien area, With a realization of new hotel development Jomtien area

will become a new core of accommodation in Phatthaya resort.

Although Sa'ttahip, Tha Farang and Ko Lan area still have a beach front,
they are excluded as hotel development areas because of their desired

nature oriented development.
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2)

Reinforcement of Tourism Attractions

(1) Development of Reclamation Land in South Phatthaya

Background and Necessity

®

New tourism function as for event and culture can be developed.

A large park and/or opén space, developing level of -ivhich- is very low

in Phatthaya City is eagerly requlred to fulfill the requirement of

tourists and citizens.

Renewal of illegal shops and restaurants in water front can he

realized with utilization of a part of reclalmed land

Land transpox tation facilities such as car parkmg and bus termmal
for excursion tourist should be installed, '

Project Outline

Following four elements are essential and should bs mcorporated in the

development of reclamation area.

a.

b.

I

Crowded and “marine-land interface” of many excursion tourist.

Commercial area with various restaurants, shops and other

amusement facilities where tourists can enjoy shopping. .
Relaxation place in water front for the citizen and toumst

Supporting infrastructure, especxally tr af'f'ic faczl:txes

Jetfoil

7% to/Bangkok, South Thailand

Reclamation -

Relaxation Place

l .

/

s ™

G



(@)

Following facilities are proposed into the reclaimed land, Detail land use
and facility distribution are studied in Part II, Chapter 6.

" Function =~ | Facilities
: (D 'Ma_l'ine-larid @ Event {acility . ..., Event square, Conference center,
intel;facé o Trade fair center, Fashion show stage
1@ Tourismterminal ..  Boat control, Informatien,

Travel agency,Restaurants

® Reinforce- ® Restaurant
ment of @ Shopping plaza ....  Duty free shop, International shop,
'- N - Sea food market, Art center,
_commercial . : Craft center, Restaurant
funiction @ Entertainment ..., Movie theater {wide screen),
' Concert hall

@ Relaxation |® Avenue, Promenade
a @Park ... Carving park, Orchid park,
© Lawn park, Fountain, Children club,
Water front park Water stream

place for
citizen and

tourist 1@ Athletie  ......... Jogging trail, Tennis court,
- : Fitness park
@ Culture ......... Concert hall, Theater, Library
@ Supporting - @ Traffic . .. ...... Access m.ad, Car parking,
infrastrue. - | . _ Bus terminal
@ Safetyguard ...... Police, Fire station First aid
cture . @ Others  ......... Bank Clinic, Telecommunication,

Restoration of Phatthaya - Beach

Phatthaya béach has very limited beach width and its sea bed seems to
be covered by polluted mud, Artificial beach construction is proposed for
be_ach widening and restoration of seabed at the same fime.

Construction of an artificial beach made by sand fill seems technically
not difficult because of shallow water and gentle wave. Concept of an
artificial beach is shown in former section 4.2.2 detailedly.

Beach ‘promenade restoration is also proposed in order to create the
shopping street in front of shops and hotels as shown in Fig. 4.2.8.

Development of Jomtien Beach

Although Jomtien beach faces clean sea water suitable for swimming
and gentle wave with proper wind attracts a lot of marine sports lovers,
undeveloped infrastructure threaten to occur the deterioration of
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popular beach when the drastic tourism developments wexe daqmdar}y
realized in Jomtien beach area.

To protect Jomtien Beach from the deterioration by disorderly
development and, following develepments and restorations are Proposeq
in Jomtien beach area as long-list projects. .

(D Restoration of Beach Road

Most desirable plan for beach road 'réstor.ati.on is the construction of
second beach road and the change of existing beach road as g
pedestrian mall and/or a promenade.

However, if the existing land use and land tenure would not allow
above restor ation, the second best is a construction of the pedestllan
way as a mmunum development along_ the seashore as shown below
figure.

In the case of construction of pedestrian way, existing g'feel_l zohe
must be reserved and due attention should be paid to the creation of
comfortable landscape.

g v

Restoration

plan Oneway Car

Prosent Private ! o :
Jomtien Car
| fleach Road Parking Bcach o .
foad  Parking

LL 8m Zm{ o

LPedeslrian way by ﬂeach preservation fnr !he preveniion of eroswn
private denation
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@ Introduction of Beach Center
Functions

 Traffic terminal .... Busterminal, car parking, taxi pool ete.
@ Information center . ‘Tourism information, reservation
- & Head office for events management
@ Accommodation for the youth training ... Economy class hotel,
' _ lodge, villa
e Commercial outlets
® Publicsafety ....... Marine police, Tourist police, Rescue,
' Security officer ete.

Location

A site at the 'junc-_ti'on of Jomtien Beach Road and Wat Boon Road as
shown in the following figure was chosen considering the following

advantages. -

e Itislocated at the center of Jomtien Beach.

#® The site of Wat Boon, which illegally occupies on area of 1.5 ha

(9.4 Rai),'cbuld‘ be utilized as a core site of the Jomtien Beach
Center.

e Waf-Bbon Road will be the main access to Jomtien area, when
and then direct access to Chonburi - Phatthaya Highway

Extension is build (See below).

.Pha[thaya Beach

. =N
Highway :I?J(ten'i"0
i
i

i
s

-

-

Wat Boon Road

Sukhumvit Road

Jomt ien Beach

Scale and Facilities

Jomtien Beach wouid receive 45,000 tourist (including 27,000
daytrippers) per peak day in 2006 as described in Section 4.2.2 beach

- capacity & demand.
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In order to deal with such a large number of tourist, transportatioy
facilities such as car parking and bus terminal should be amply
installed and an information center in which all kind of tourig,
informations are easily available for tourmts should be introduced g
a main tourmm facility.

In addition, an event facility, commercial" facility ang
accommodations that could contribute to be financial condition of
the project are also proposed in proper scale.

Car parking Development

Car parking facilities should be developed for the day trippers.
Detail study is shown in 4.2.9. o

Well Regulated Introduction of New Accdmmodation and
Commercial Facility

To prevent a disorderly development of ac'comlrri_édatién and
commercial facility, special zone for them must be supplied in line
with the comprehensive land use plan for Jomtien beach area
Enough area for new accommodation could be found in sea front and
hinterland along planned 2nd beach road in _Jomtien beach to meet
the land demand in the year of 2006. As for the commercial facility,
shopping center are under construction in the north head area and
in the central area of Jomtien beach. They__cou'ld be seeds of
advanced development in the future.

@& Introduction of Theme Park

A success of introduction of a theme park would drastically increase
the attractiveness of Phatthaya resorf. Swimming pool complex,
animal show and large scale playing devices characterized by each
theme could be the elements of the theme park.

Theme park is proposed to be developed next to the central

commercial zone.
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(4) Inland Tourism Development

Although there are already some tourism facilities in inland area, more

of them are heeded as sightseeing is a major activity as well as beach
 recreation according to the tourist survey conducted by JICA Team.

Family type facility and sports oriented facility are especially desirable
" to be augumented as in Table 4.2.7,

(5) Strengthéhirig of Information Centers

TAT Phatthaya and the tourism promotion division of Phatthaya City
Hall are bein'g' operated as a sort of information center for the visitors.
Due to the manpower and budget limitations, however, their efforts are
not so shccesSftll. A new and effective information center must be set up
in Phétt_haya,_'

(Tasks of Information Center)

Guidance and arrangement for accommodation to the tourist
Explanation of history and events of Phatthaya City

“Ticket handling of transportation (Bus, Excursion boat, Jet foil ete.)
Reservation of restaurants and other entertainments
Introduction of tourist guide
Communication with the other tourism area in the whole Kingdom

® # & ¢ & & o

Others (stray child care, grievance machinery etc.)
3) Introduction of New Tourism Functions

- In ofd_er to compete with other tourism resorts especially in Asean countries
which e.nd'ea_vo;j to introduce new tourism facilities, Phatthaya should better have

advanced tourism devices.
(1) Sky Sﬁjoi‘té '
Sky spo_ri:s, rapidly getting popular as a new leisure activity, are
desirable to beintroduced in addition to marine sports in Phatthaya.

Sky sports are divided into two types: one is somewhat special sports
such as ballo'mi,_gligder, parachute and hang glider which have worldwide
competition shown in the following table, the other is handy sports such
as paraglider, flying boat, gyroplane as shown in Fig. 4.2.9. Boat towing
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paraglider and flying boat are very suitable for Phatthaya and lxkely o
become popular,

For special sky sports such as glider, Utapao airport ldcated within one
hour drive distance from Phatthaya downtown may be utlhzed as g
training center.

WORLD CHAMPIONSHIP OF SKY SPORTS

Year 1984 1985 1986 1987 1988
Balloon T
Hot Balloon - USA . - Australia ' -
Batilecreek sealion '
(July 12 ~12) (Scp 5~11) _ _
Gas Balloon “'West Germany
- Augshurg
(Sep 23 ~19)
Glider - Italy Lieti - Australia - -
(June 28 ~ July 12) Benalla
(Jan. 15~ 31)
Parachute France Ugoslavia Turkey Brazil Sweden
Visie Mau Losinj Ankara RiodedJaneiro . Scopin
(Aug. 29~8ep. B (Sep.16~28)  (Sep.2~13)  (Oct. 1~11)  (July25~Aug. 7
Hang Glider - Australia - _ - Australia
Cossen Victoria State
(May 25 ~ June 9)

- {Jan. 22 ~ Feb. 13)

Source: Ministry of Transportation of Japan
(2) Theme Park (Large Scale Amusement Park)

Introduction of an attractive large amusement park typically
represented by Disneyland in USA would increase the tourism potential
of Phatthaya dramatically and is worth consideration. Small scale
playgrounds such as Ocean world (Bang Saen) and Mini Siam
(Phatthaya) were already developed by pr;vate seetor, However, the
first development of large scale amusement park zs__proposed in

Phatthaya as a top resort in 'I‘hailand :

Ex1stmg theme parks in Japan and USA are shown in the followmg
table.
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(3)

e

Location Guest No. peryear Remarks

, (1987)
Walt Disney World  Frolida USA 26.0 million 2,024 ha
Disneyland - ‘California USA 13.5
Frolida SeaWorld Frolida USA 4.8
Bush Garden- - ditto- 3.1 Giant Panda
Sider Point Ohio USA 8.1 Water Park
Disneyland Tokyo Japan 12,0 100 ha
Nagasaki Holland  NagasakiJapan 1.7

Village

Remark: Major parks only

Theme park in Phatthaya will include fresh water pool complex, a show
of sea mammal and large scale playing devices. Suitable location of the
site is proposed in sea front of Jomtien Beach or inland area where
cooperatioh'with inland tourism facilities as mentioned earlier could be
expected. ' '

Daily Events

Parade, beauty contest and other attractions in the Phatthaya Festival
attract numerous tourists in every April. This effective event is proposed

_to be conducted more often in order to attract more tourists.

Although ."large scale event is to be limited once or twice per year, of
course," small scale event and/or festival held daily in Phatthaya
downtown can captivate tourists who can only stay two or three nights in
Phatthaya.

Parade of musical band along the beach promenade in twilight time and

‘water vision at night for instance are proposed.

Water Vision
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(4) Spot Parks in Downtown

Inadequate number and space of parks in Phatthaya make tourigt
uncomfortable while strolling. Development of spot parks along beach
and second beach road in Phatthaya and Jomtien would be desirable and
effective. They are very realistic because of a small land requirement A
large park can be provided in the reclaimed land in South 'Phatﬂ;ayan
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Table 4.2.7  DESIRABLE INLAND TOURISM FACILITIES
’E;;ﬁw Nameof Facility Contents Visitor Remarks
Facility '
—F@;;:“ a. ~|* Large Scale bird cage ® family tourist
Type Birdpark |® Bird theater‘ & Student
_ . : ® Rapacious bird's cage ® Apartof
¢ Flying mammals foreigner
h. ® Self picking of ¢ Foreigner
Fruit - .. tropical fruit ¢ Domestic
garden ¢ :Spot sale of lruit ¢ Family and
S ' group tourist
c. ® Largescale orchid garden |[® Foreigner
Botanical | @ Cultivate and display ¢ Student
garden precious pieces
@ Spot sale of orchid
® Tropical forest garden
@ d. ¢ Multi purpose ground & Student Cooperation with
Sports Athletic e Tennis court complex & Foreigner existing Panarak
Type complex ¢ Pool (economy class) | Park must be
® Archery @ Domestic needed.
e Field athletic
® Picnic trail/picnic park
® Jogging course
¢ Others
e, # Kursaal # Foreigner
Health . (economy class)
center & Athleticgym ¢ Domestic
¢ Medical center
& Aged people's
sports complex
f. ¢ Hot baloon & [oreigner Cooperation with
Sky sports | e Glider - existing horse-
e Hang glider riding and/or
e Paraglider ete: elephant garden
' : must be needed.
@ Access road between inland tourism facility and Phatthaya Existing road is
ﬁ*CCESS downtown must be improved. bumpy latelite.
oad :
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Boat towing
paraglider

Flying boat

Gyroplane

Fig. 4.2.9 Handy Sky Sports
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4.2.5 Seweraga
1) Intrcﬁdﬁcﬁioh and Sector Study Objective

Unpl;éc'édgnted rapid g’rbwth in the tourism industry in the Phatthaya area
has cbnsidérably 'ou'tpaced infrastructural development, As a result,
environmental- pollution arising from a lack of adequate wastewater
management and control, has emerged as a serious problem, particularly in
Phatthaya town and Na Klua and, potentially, in the Jomtien area. The need for
determined efforts to resolve these problems is clear. Further growth in the area
is foreseen and, the Government of Thailand, fully recognizing the needs to both,
gvercome the'exi's_ting pfoblems and to anticipate future demands, has initiated
measures with this aim. The objective of this sector study is to develop a
comprehensive wastewater management plan and implementation strategy

that:-

¢ Rapidly address the existing and emerging wastewater pollution problems
“and secures tourist beaches and bathing waters against unacceptable
contamination and health risks.

¢ Provides a fie:}:ible'f_ramework for future sewerage and sanitation
development that anticipates the needs of long-term development planning
proposals formulated by this study.

The Plan shall be consistunt with the needs of an international tourist resort
and shall reflect the aims of the Sixth National Economic and Social Development
Plan. The ultimate goal is the provision of adequate and safe disposal of all

wastewaters generated in the study area.

Full implementation of the plan can be expected to improve the general
health and quality of life of the community at large and to assist towards securing
the continued prosperity of the tourist industry and, by extension, the community
inthe area.” - :

2} Major Factors Influencing Wastewater Planning
The major factors that influence planning for wastewater management and

contro] include:- . -

& Natura} l ch:afécferiSt_ics_of the area. (topography, drainage watersheds,

ground conditions, etc.)
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Existing status (development, water supply, sanitary practices, pollutig,
problems, scope, adequacy and deficiencies of existing provisions, etc.)

Spatial distribution of wastewater sources (po_pulat_io_n diStributiOn,

planning, zoning, ete.)

Technical criteria (unit loads, performance standards, appropriate

systems/processes, etc.)

Major factors that bear on both the development of weistewé,tér plénning

concepts and on implementation strategy in_clude:»

3)

Plan goals and policies
Development planning proposals (land use, water supply, eté.)
Legislative and regulatory provisions

Priorities (urgency of problems, protection of public .healtll and environment
ete.)

Land availahility (location, cost, etc.)

Practicalities (aécess, acquisition time f‘rames,'retc.)
Resources {management, human, material, finénciai ete.)
Costs (construction, operations etc.)

Overview of the Study Area

The development study area is a westerly facing coastal ribbon

approximately 25 km long north to south. The majority of existing developlfflent

and the population is located within two or three kxlometers_of the coast and

mainly concentrated in Phatthaya town and Na Klua in the north and on the

coastal strip of Jomtien and Tha Farang beaches to the south.

The area generally comprises a gently undulating alluvial plain to the eastof

a sandy coastal strip. The principal natural features of the area are the rocky
quartzite outcrops of Phatthaya hill (100 m AMSL), Ko Lan approxxmateiy 8 km
offshore, Loam Khon hill {240 m AMSL) west of Ban Sare and the natural
drainage/river systems in Na Klua, Phatthaya, Jomtien, Ban Amphoe and Ban
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gare. There is a low hill south of Na Klua/north of Phatthaya town and the low
lying areas behmd the coastqi strxp are prone to swampy conditions,

Othier features include the Sukhumvit highway and the railroad both running
north 0 south ﬁpprommately parallel to, and one to three kilometers from, the

coastline.

For the purpose of wastewater management planning the area divides naturally
into three principal zones/zone types: (See Figure 4.2.10)

The largely urbanized areas of Phatthaya town and Na Klua to the north
which further sub-divides into two principal drainage catchments of
Phatthaya town and Na Klua

o The coastal rxbbon developments on the Jomtien and Tha Farang beaches
_culmmat_mg 1n_the fishing village of Ban Sare in the south and

o The lightly'dgvelo_ped and poi)ulated areas inland and on the island of Ko Lan

In assessing wastewater management needs emphasis is placed on the given
priority of overcoming the existing pollution problems in Phatthaya town and Na
Klua and the prevention of similar problems emerging at the rapidly developing

beach area of Jomtien,

The climate is tr opical with a dry season November-April and a wet season
May-October with heaviest rainfall in September/October. Average temperature
is27°C and humidity is hlgh all the year round.

Ground water levels are generally high eg 1.0 - 2.0 m below ground level.
4) Identified Inadequacies and Proposed Policies

~The identified deficiencies of the existing provisions and of the present
al‘i‘angeznent,_é to cope with future needs are listed in Table 4.2.8 together with
policies to address them.
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5)

6)

Wastewater Management Plan

A management plan to implement these policies is p'ropdsed”ih'Tabl‘é 49,
The plan comprises both non-investment programmes. and capital works
projects and provides the basis for rapid resolution of existing problems ang
framework for phased and progressive development and improvement of
sewerage and sanitation services and facilities throughout the area. '

Analysis of Wastewater Generation in the Study Area

General R

The quantity of wastewater generated is essentially a function of water
supply volumes while its strength or characteristics are dependent on water
supply quality and the use to which the water has been put. The main souree
of water in the study area is the piped supply from the Provincial Water
Authority’s (PWA) Mab Pracharn reservoir and freatment ‘works. - This
supply is available to Na Klua, Phatthaya and the Jomtien areas. It 'serves
virtually all hotels, public and commercial developments and apprbﬁcimately
50 percent of residential households in its service area which is essentially
restricted to the Phatthaya City area but extends into Ban Lamung fo the
north of the study area. Rainwater collection and shallow wells are
supplementary water sources, particularly in the less densely populated and
rural parts of the Phatthaya City area and distribution by private tankers,
usually sourced from shallow wells, is also available. The PWA expects the
residential service connection ratio to increase to approximately 77% by the
study horizon year of 2006. Current and future water demand estimations
by PWA are:-

WATER DEMAND PROJECTIONS

Demand Unit 1989 1996 '::_2006
Domestic use led 230 289 | 303"
Public Facilities ; 15% of total domestic demand
Tourist use led 800 900 | 900
Commercial - 52% of total tourist demand
Industrial use cu m/d 780 780 | .780
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Water supply shortfalls in the PWA system,discussed elsewhere is this
Report, are at present depressing unit consumption below estimated demand

levels. o

Water supply to Ban Amphoe, rIha Farang Beach, Ban Sare and other
settlements, mostly located along Sukhumvit Highway, and to the island of
Ko Lan is by rainwater collection and shallow wells supplemented by tanker
dlstrlbutioﬂ. A small water treatment works and reticulation system serves
part of Ban Sare village but operatlon is intermittent, Tanker supply to Ko
Lan is pr0v1ded at Phatt‘naya City request, by the Royal Thai Navy to a
small reservoir, located at the fishing village, for standpipe collection by
residents.

 Wastewater Generatlon - Unit Loads

Unit daily sewage volumes and strengths are assessed for five principal
sources (as water user classification); domestic/residential, public, tourist
(hotels and condominiums), commercial and industrial.

i) Do'mestic, ‘The unit daily volume of sewage generated is assumed to be
80% of the'water consumptxon to allow for water lost to garden watering,
‘laundry drying, etc. For the purpose of sewer/sewage treatment works
desxgn the unit daily volume of sewage is assumed to be equal to the
water consumptlon This provides allowance for sewer infiltration
_ (ground water levels are generaliy only 1 to 2 metes below ground level)
and for background flows in the street drainage system from,
groundwater, water supply network leakage and miscellaneous washing
'actlvxtles, ete. Domestic sewage strength (existing) is estimated at 150

- mglt BOD;s and 120 mg/€ S.8. (80% BOD). Estimate is based on existing
sewage treatment works influent data and review of findings of NEB
Repoxt on Domestic Wastewaters and Pollution problems in Bangkok
1987. Thls is equwalent to a BODs load of approximately 35 gm/cap/day
(campare W}th TISTR 1986 assessment for Chonburi of 30 gins/cap/day).
With _ improving hvmg conditions and changing lifestyles the BODs
load/capita can be expected to increase by say 1 gm/cap/day/year with a
correspondmg increase in suspended solids. Domestic sewage strength
at 1996 is therefore estimated at 166 mg/f BODs (133 mg/¢ SS) and for
2006 at 170 mg/t’ BODj5 and 135 mg/t SS. In fact the suspended solids
;(Sb) loadmgs recorded in the sewage treatment works influent are
somewhat lower than the above assumptions. This is assumed due to
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ii)

iii)

partial pre-treatment of discharges from some hotels and a reduction j
solids in flows connected via septic tanks, 1t is however expected that
when flows from the proposed modified cornbined sé“,e;,
system/interceptor sewers are received at the works, the suspendeq
solids loadings will increase. The sewage can be claesxﬁed as a weak
domestic sewage. '

Public; Exisﬁing and future sewage flows from _public_ pre_mises eg.
schools, hospitals, police stations, ete., are assumed to be equal to water
consumption volumes and to have the same ehax;acteristice 'as domestic

sewage.

Tourist; Wastewater generated by tourists is considered for two
categories; per hotel room and per condominium unxt {Ex-
accommodation tourist flows are accounted for under commercial

classification)

Hotel Rooms; The daily unit volume of sewage per occupied room is
estimated as water supply/demand in litres per guest-day (from PWA)
less allowance for swimming pool rep}enlshment and air f'onchtmmng of
340 {£/guest-day with average room occupancy recorded at 1. 78 guests per
room (From this study). Sewage flows generated are ther efore estimated
at; 1989 —~ 800 f/room/day and at 1996 and 2008 - 1000€/room!day for
pccupied rooms. The 1989 estimate compares well with NEB Report for
Bangkok hotels - 770 €/room/day. The strength of hotel genex ated raw
sewage is estimated at 200 mg/€ BODj and 150 mg/€ S, S, (fmm Previous
JICA Study and miscellaneous analyses) and this compares Well with
same NEB Report ~ 190 mg/f BODs. It is noted that many, hotels have
sewage treatment facilities installed a]though not all operate
satisfactorily all the time. Average performance is dlf'ficult to assess
with the data available, however, estimated average strength of hotel
treated effluent is around 160 mg/€ BODs and 120 rn_gh'? S8, ThlS_ is low
efficiency but compares with NEB findings in Bangkok. . o

Condominium Units; The unit volume of sewage per tourlst occupied
condominium unit is assumed equal to water coneumptlon which is
taken as per domestic per capita demand with average umt oceupanctes
of 1989 - 5 persons, 1996 - 4 persons and 2006 - 3.6 persons. "Courist
occupied condominium umt volumes of sewage are therefore 1989 and
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iv)

11996 - 1150 ¢/unit/day and 2006 - 1100 ¢/unit/day. The sewage is

assumed to have the same characteristics as domestic sewage.

Commercial; Existing and future sewage flows generated by commercial
premises, eg. shops, business, restaurants, etc. are assumed to be equal
to water consumption volumes and to have essentially the same
characteristics as domestic 'se'ivage.

_ InduStri_al wastewaters;- The only industry generating substantial

flows and pollution loads in the study area at present is tapioca starch
processing. There are currently only two factories operating, one first
grade and one second grade. The second grade factory is ceasing
production now and it is not expected that the first grade factory will

_operate for more than another year or two. The flows and loads from the

grade one f‘actory, wlnch is located outside the Phatthaya City boundary,
discharge to the Na Klua river system after treatment in stabilization
po'nds.' This flow assumed as 2400 m3/day at 300 mg/¢ BODs and 200
mg/¢ 88, is only considered for the existing situation and is discounted in

assessments of future conditions, Other industrial premises in

Phatthaya City area comprise small workshops and food factories spread
throughout Na Klua (approximately 65%) and Phatthaya town (about
35%). Water supply to these users is recorded by PWA at 780 cum/day
and the sewage generated is assumed equal to water consumption with
loadings, 300 mg/f BODs and 200mg/f 8S. The fishing industry
cent’ere& in Na Klua, Ban Sare and Ko Lan disposes the majority of its
liguid and solid wastes directly to the sea or foreshore depositing a
sighiﬁcant but unquantified pollution load in those immediate areas,
The decline in the fishing industry in Na Klua in expected to continue as
investment and employment prospects in tourism related industries
generally-off‘er'more attractive returns. New sources of industrial
wastewater of any significance are not expected to develop in the area.

The above assessments of unit volumes of sewage are determined on the

basis of the PWA’s demand forecasts. At present the PWA cannof meet

-these demands in the Phatthaya city area and water consumption is

therefore depressed. Although some water users are supplementing

- ‘their PWA supply from other sources there is a corresponding reduction

in the volumes of sewage generated. This overall reduction is assessed at

—311—



approximately 26%. It s expected that the PWA will be able ¢ fully
meet demand effective end of 1991 and, it is assumed, thereafter,

Seasonal Variation in Wastewater Generation _

The tourist industry is seasenal and the volnmes of wastewater gene; ated
vary accordingly and with accommodation type. Table below shows
assessments of Thai visitors utilizing hotel and condeminium accommaodatio
and their respective average day and peak day occupancy rates. Thege
proportions and rates have been der ived from TAT statlstlcs survey and
tourist and accommodation projections by this study. :

SEASONAL VARIATION IN TOURI&T ACCOMMODA’I‘ION OCCUPANCY
RATES FOR PHATTHAYA CITY AREA

B .
Average day . Peak day
Hotel Condo "~ Hotel Condo
Room - Unit Room - | Unit
Distribution of Thai Visitors |
1989 68% 32% C60% | - 40%
1996 52% 48% | 40% - 60%
2006 47% 53% | 30% 0%
Derived Occupancy Rates
1989 59% 14% 100%. |  63%
1996 55% 6%  94% 28%
2006 61% 15% | 100% _fi‘f_ﬁ

Remnarks: Hetel Room Decupancy Rates include foreign and Thai visitors. -

Population and Accommodation Dlstrlbut,lon

Population and accommodation distributions are dex wed from the DTCP
planning zones and survey of 1987 adjusted for 1989 and on suwey conducted
by this study. Population and accommodation prmectwns are based on the
recommended development plan, Plan C with moderate growth Case 1I-1.
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Tablés 4.2.10 and 4.2.11 show population and tourist accommodation
distribution for 1989, 1996 and 2006 by DTCP zone and by sewerage
catchment '

Tabie below show.s, population and tourist accommodation data for 1989 and
2006 for the Tha Farang Beach and Ban Sare areas.

POPULATION ANI) TOURIST ACCOMMODATION DATA FOR
THA FARANG BEACH AND BAN SARE

' Total Tourist Accommodation
Population Hotel Rooms Condo Units
Tha Farang Beach
- 1989 ' 7,100 3,296 30
2006 | 8000 4,656 1,893
BanSare
1989 12,200 2 175
2006 12,000 72 175

Total Wastewater Generation
Estimates of ex1stmg and future wastewater gencration are based on the
extstmg and pr olected chsh ibutions of population and tourist accommodation
“and the anit loads’ development above. Table 4.2.12 shows estimates and
Plojechons of the total daily guantities of wastewater generated in the
principal’ sewelage catchment areas of Na Klua, Phatthaya town and
Jomtien on average and peak season days, for 1989, 1996 and 2006. Figures
4.2.11 and 4.2.12 summarize the projections made. Table 4.2.13 shows total
daily quantities of wastewater generated in the Tha Farang Beach and Ban
Sare areas for 1989 and year 2006,

n Existing Wastewater Disposal Arrangements and the Need for Sewerage
The existing wastewater disposal arrangements comprise.

®  foseptic tank (or pre-treatment) and soakaway or irrigation
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# to septic tank/soakaway and overflow or connection to the dl‘ﬂinage

system, rivers or sea

& to existing and already planned (89-90) sewerage and sewage txedtment
works (Phatthaya town only).

The proportion and volumes of wastewater being ﬂiéposal vm each of these
systems has been assessed for peak season days. Figure 4.2.18 illustrates the
findings for the principal catchments of Na Klua, Phatthaya town and Jomtaen
it also shows projections for the year 2006 on the assumption that no further
development of the municipal sewerage and sewage treatment facilities is

implemented.

The need for formal sewerage and sewerage treatment and safe disposal to
remedy the existing and foreseen pollution problems in Na Klua is clear. Tt isalso
clear that unless a sewerage/sewage treatment/disposal scheme is implemented
in the Jomtien area, in the immediate future,'rapidly increasing and substantial
volumes of raw sewage will be discharged via drainage systems ﬁ;-dthe beach and
bathing waters. The volumes of sewage discharging in this way are foreseen to
increase to about 13,500 cu m/day in 2006. This is approx:mately 30% higher
than the volume estimated as being dlscharged to Phatthayd heach and bay today
and similar environmental degradation could be expected to occur.

For Phatthaya town it can be seen that the sewerage and sewage treatment
works extensions being implemented now will intercept the majority of the
sewage that is currently discharging directly or indireétly to 'thé Seﬁ 1t is noted
that in the peak tourist season (1990) approxxmate}y 15,000 cu m/day will
discharge to the treatment facilities, this is 2,000 cu m/day greater than the
designed average flow rate of 13,000 cu m/day of the works, but within its
hydrauhc capacity. At times of daily peak flow and in the rainy seasc:n a limited
amount of sewage can be expected to overflow to the dramage system The
projection for year 2006 illustrates the need for further -major. expansmn of the
sewerage system and a considerable increase in sewage treatment works
capacity. Failure to implement further sewerage extension can be expected to
result in the volumes and pollution loads discharging to the beach and sea to
increase to almost twice their existing levels. This would have an immense
environmental impact and it is therefore essential that further extensions of the
sewerage/sewage treatment works be initiated now. = |
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8) pemand for Sewerage and Sewage Treatment

The demand for sewerage and sewage treatient capacity in the catchments
of NaKlua, Ph‘atth_a_ya town, J omtien, Tha Farang Beach and Ban Sare has been
assessed. The demand in the principal catchment of Na Klua, Phatthaya town
and Jomtien has been determined for the years 1996 and 2006 on the basis that:

¢ All wastewaters that would be unacceptably discharged via the drainage
' system to natul al watercourses and sea shall be intercepted and
conveyed to treatment and safe disposal. (Priority 1)

¢ That set_tlements inland and along the Sukhumvit Highway with locally
high population densities will be connected to the system. (Priority 2)

¢ That all pr_opert_ieS, hotels, work establishments, ete, within the

~ catchment area of the sewage treatment works, i.e. adjoining sewers or

s‘tree_t.drains to which discharges are authorized, will be encouraged to

- connect to the systém and will ultimately be expected to. (Progressive
prégrarhme) |

The above policy will result in the majority of ‘the urbanized areas having
connection to some form of sewerage system including virtually all hotels,
condomini'um.s,"(':'ommercial and public facilities and will achieve a domestic
service connection rate of 50% - 60%. The balance of the population and other
‘acﬂltles shall continte to use on-site disposal systems. Provision of sewerage
systems will gene1 ate some additional demand (over the need previously
assessed) due to conniection of properties within the service area of the sewage
treatment works which, w1thout a system, would have satisfactorily disposed

their wastewater on- sn.e

: Table 4.2.14. summalizés the demand assessments for Na Klua, Phatthaya

town and Jomtien sewerage catchments for 1989/30, 1936 and 2006. Figure

4.2.14 shows the rate of growth of sewage treatment capacity demand and the
recommended phasing for provision of the average flow capacity.

Sewage treatment demand for the Tha Farang Beach and Ban Sare areas 1s
Summarized in ‘T'able 4. 9.15. Provision of sewerage to Tha Farang Beach area
should be cooxdmated ‘with installation of piped water supply. In Ban Sare
Sewerage provision could preceed improved water supply but should be designed
for future flows.
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9) Wastewater Management Plan - Plan Elements

The non-investment programmes listed previously (Table 4.2.9) and required
for full and successful implementation of the wastewater management pla,

are described below.

Impravement of On-Site Sanitation

The need to improve standards of on-site sanitation pldvision and opel.afion
has heen identified. 'To achieve the required impr ovement lt 1s proposed that
the authorities draw up comprehenswe guldehnes f01 the seiectlon design
construction and operation of on-site sanitation facilities such as sepuc tank
and leaching pit systems. These guidelines should be freely accessible o the
community together with advice on their implementation and use. In rural
settlements outside the practical or economic reach of ‘sewerage
arrangements, households should be encouraged- to imprdve'énd upgrade
their facilities where necessary and new developments should be expected to
comply with the guldehnes In urban and more densely populated areas,
principally the Phatthaya City area, the need for better supervision and
management of on-site facilities is more pronounced and it is therefore
proposed that such guidelines be enacted as local xegulationé and that all
new developments should be obliged to comply. It is also proposed that the
city require all such facilities to be registered with the city and a pr ogressive
programme of inspection be undertaken, The mspectwn sh.all 1dent1fy less
than satisfactory arrangements, register them as tempOI ary and obiige the
owners to improve or upgrade them within a set perlod of tlme eg one year.
Enforcement provisions should be included thhm the local leglslatlon to
empower the city to levy fines or in the ca_se of comme_r_mal premises ete to
cancel or not renew operating licences. Such 'legislatio'n should include for
improved supervision of grease traps etc at restaurants ete. A five yeur
period from enactment of the regulations is suggested us a reasonable per jod
for overall coverage.

To support the above programme it is essential that impré\r.éd"énd'f)ropél'ly
managed septage services are made available. It is proposed that regulation
for the safe handling and disposal/utilization of septage he drawn up and
enacted by local by-law. Regulations should proscribe criteria. for disposal
site designation and disposal method approval, Safe disposal may be effected
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gither by discharge to a designated site and treatment in stabilization ponds,
dischal*ge" to muni'cipal sewage treatment works for treatment, (in which case
provisibn'must ‘be made in the works design for the heavy biological and
solids loadings,) to approved land disposal where access is restricted and
Jeaching will not pollute watercourses or water supply wells, or {o solid waste
jand fill/disposal sites where septage can be applied after scavenging and
immediately before covering with earth, The gross volumes per capita of
septage are minimal compared to solid waste and significant additional area
would not be réquiied, however, leachates must not pollute watercourses or
water supply Wells '

The regulatlon should also provide for the licensing and control of private
septage tanker services and the prohibition of unlicenced operators. Licences
should be issued conditional upon observance of handling and disposal
regulations and municipally fixed fair charge scales which should be
reviewed ann'ually.

To implement all the above proposals to a satisfactory timetable the
Government may consider the opportunities for a Technical Assistance
PIOJELt.

St engthemng of Existing Regulations and Enforcement

To lmpxove the performance of private wastewater treatment facilities at
hotels ete; it is proposed that the performance monitoring provisions of the
existing 1egu1at1on be strengthened to include for more locally based
monitoring and super vision, powers for inspection and checking and more
rigorous application of enforcement provisions. Itis also recommend that the
existing regulations be extended to include a greater range of developments
eg hotels from 25 rooms up instead of the 80 rooms at present.

Planning restrictions on sﬁilted_ properties on rivers and the waterfronts
should be stfengﬁhene'd and more positively enforced. Owners should be
obliged to install and use on land on site sanitation facilities. The provision
of communal facilities should be considered in special circumstances.

The GX:iStiﬁ:g-l'egulatibns for connection to foul sewers in the Phatthaya beach
area and the prohibition of surface water drainage connections to these
sewers should be more strenuously applied. This can be effected through a
short inspection programme and if necessary enforcement.
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Enforcement is no substitute for voluntary co-operation and compliance ang
it is recommended that Phatthaya City mount a publie I‘GIat-iqnsfpublicity
campaign spelling out the efforts that the government and the city g
making and bringing home to the community at lal__‘gé its responsibility o
contribute to these efforts. Suecess of such a campaign will rely on the
government and the city leading the way and confirming their commitmenj
to the Plan goals through implementation of the Capltal Works Projects
proposed by this study

One immediate measure that would demonstr ate that a sta1 t is belng nmde is
an increase in the maintenance and cleansmg of ur ban drains and
khlongs/river banks in the Phatthaya town and Na: Klua areas.

Capital Works Projects

The capital works projects identified previously (Table 4.2.9) and required to
achieve the set plan goals are described below. 'I‘heséit'équii‘éd projects ave
categorised as long-list projects ie all identified projects. Wi_thi__h this listing,
three projects ave classified as priority projects which must be implemented
to an accelerated sewerage programme if the partiéﬂ;lar goal of eliminating
wastewater pollution problems in Na Klua and Phatthaya town and
preventing similar problems from emerging in Jomtien, is to be realized.
These three priority projects are:

o NaXlua area - Sewerage and Sewage Treatment Project
O Phalthaya town - Sewerage and Sewage Treatment Project
O Jomtien area - Sewerage and Sewage Treatment Project

Full details of these three projects and re__commenddﬁon for their
implementation are elaborated in Chapter 6 of this Report.

Tha Farang Beach - Sewerage and Sewage Treatment Project

There is presently no serious problem with wastewater pollutmn in- the Tha
Farang Beach and Ban Amphoe village area. The expected rapid
development of hotels and condominiums, _together with the service
industries and communities they generate, may over the next two to three
years lead to such problems particularly when volumes of wastewater
increase with improvements to the waler supply. '
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It is proposed therefore that in coordination with the improvement of water
- supply to the area, a basic sewerage and sewage treatment/disposal system
e implemented. The system should be least-cost and simple to operate and

manage.
The main elements of the scheme shall be:-

@ Progressive imprqvemen't and upgrading of septic tank/leaching pit
and septage disposal services throughout the area.

e Improvement of the performarice monitoring of sewage treatment
facilities installed by hotel and condominium developments and
" better enforcement of standards.

- ® Prdg_i_‘éssive_ provisi(jn of a basic sewerage system to serve
settlements of Ban Amphoe and along the Sukhumvit highway and
to convey partially treated effluents from large developments for
final treatment and disposal,

¢ Provision of a simple to operate sewage treatment works to render
the collected wastewaters suitable for disposal to natural drainage
(watercourse).

The sewerage system shall comprise progressively extendable collection
sewers or-covered wastewater drains along Sukhumvit Highway north and
south of Ban Amphoe. Wastewater flows in the drains in Ban Amphoe shall
also be mtercepted where possible. A small pumping station will ber equired
to tr ansfer ﬂows from the north of Ban Amphoe river to the south and a
further pumping station to deliver all flows to sewage treatment shall also
(most lmelv, dependmg or site for treatment works) be required.

The freatment works should comprise stabilization ponds designed for a
future capacity of .5,000 cu m/day and to achieve a discharge standard of 20
mg/t 'B()Dg and 30 mg/¢ SS. The site shall be to the south of and adjacent to
the ri\"e:""at Ban Amphoe to which it will discharge treated effluent. The
works may be developed in phases but land should be acquir ed and reserved
for the future flows. " The land requirement for stabilization pond
construction will be 9 Ha (54 Rai).
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Fig. 4.2.15 shows outline details of the scheme.. The next step is for ),
Government/Sanitary District to identify and acquire a-suitable plot of land
and reserve it for treatment works construction, :

Ban Sare - Sewage and Sewage Treatment Project

Uncontrolled discharges of solid waste and wastewaters on the waterfront at,
Ban Sare is causing serious pollution problems. It is an_ticipated_that these
problems will become worse particularly when the water supply is improveq
and with the development of income generating tourist facilities such ag
waterfront restaurants ete, '

It is proposed that, in coordination with the improvement of water supply to
the village, a basic sewage and sewage treatment/disposal system be
established. It is essential that this system be the least cost and simplest to
operate and manage solution for it to be within the community resources
available.. |

The main elerments of the scheme shall therefore be:-

e Progressive improvement and upgrading of septic-'tankslleaching
pits and septage disposal services for all properties in the inland
areas of the village '

® Provision of a basic modified combined sewerage system to serve the
densely populated waterfront area extending back to the watershed
on Ban Sare road 2. together with 1mprovement and upgx ading of
associated drains.

® Provision of a simple to operate treatment works to :rénder the
intercepted wastewaters suitable for discharge to the Ban Bare
river, e

The sewerage system shall comprise an infer ceptor sewer in Ban Sare wad 1
parallel to the waterfront. All properties adjacent {o the sewer will connect
their discharges to il and all wastewaters in the dramage system between
Ban Sare roads 1 and 2 shall be intercepted. A small pumping station (BS/PS
1) shall be provided at a suitable low point on Ban Sare road 1 shall convey
all flows to treatment. An second small pumping station (BS/PS 2) shall
collect wastewater flows from the drainage system serving the northern part
of the village and forward these flows to the interceptor sewer. The street
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drains connected to the interceptor sewers shall be progressively improved
and upgraded.

The scwage tl eatment wmks Should comprise stabilization ponds designed
for a capaclty of” 1,750 cu m/day average flow and to achieve a discharge
standard of 20 mg/{? BODj and 30mg/€ S8, The works shall be sited adjacent
to, and dlbchax ge its treated effluent to the Ban Sare river. The area of land
1equued for stablllzatmn pond consir uction will be 3Ha (19 Rai).

Fig. 4.2.16 shoWs_outlin’e details of the scheme and indicates suitable areas
for locating the sewage tre_atment works. The works could if necessary be
sited on the other side of the ri\ier.

The next step is for the Gover nment/Samtary District to identify and acquire
a sultable plot of land and reserve it for treatment works construction. If
land acqmsxti_on is found to be a ser jous problem consideration could be given
to construction of oxidation ditches (land requirement approximately 0.3
Ha/2 Rai) or provision of a package sewage treatment plant based on the
aeration or RBC processes (land requirement approximately 0.175 Ha/l Rai).
It is noted however that these plants would also require chlorination of
treated effluent and a power. supply. They would be more expansive to
operate and maintain' and the skills required for operation and maintenance
are not generally avallable within the comrnumty

Phatthaya Town and Na Klua - Street Drainage Improvements

All si;reet drains designated as pax;t of the foul sewage collection system shall
be inspected and -i_n-lpro\_red and upgraded where necessary. Upgrading and
~ improvement shall be aimed at ensuring the best flow conditions that can be
achieved and shall include:-

o covermg of all drains to exclude as much extraneous solid waste, grit

etc. as p0551ble
o pro'vi-Sion of solids traps at suitable spacihgs

O removal of restrictions, bottlenecks etc and improvement of
- gradients where necessary and possible, to improve flow velocities to

the interceptor sewer.



Thé project should be implemented by Phatthaya City administration gq
should be progressively extended throughout the tr.eatment workg
designated catchunent areas. A plogxessive programme of Wastcwutel
discharge connection to the designated drains should be run in parallel wity
but just behind the improvement p10g1 amme. In Na Klua pProject
implementation should be coordinated with the commlssmnmg of the
treatment works and trunk inter ceptor sewerage pr oject. In Phatthavq Town
the project should be initiated during 1991 - 92 in the aréas desxgnated as the
catchments to the extended Soi Kazem Suwan and the Soi 17 sewage
freatment works. Its further expansmn should be comdmated with the
implementation of the Sewerage and Sewage Tleatment kas Project
proposed for Phatthaya Town by this study.

Phat.thaya‘town, Jomtien and Ko Lan - Public Tbilets at '1‘bu§=i$t Béaé_hes

The provision of public toilets at tourist beaches is pr oposed Such a p1 oject
would have two principal functions:- '

o To provide a convenience Lo tourists, particularly day trip visitors,
and safeguard beaches and bathing water against fouling by
visitors/vendors ete. '

o As part of a public relations (,ampalgn confir ming Phatthayd Cities
determination to tackle wastewater pollution problems and
safeguard public health.

The facilities should be at suitable centers and locations along the main
tourist beaches of Phatthaya town, Jomtien and Ko Lan. They should be
attractive but robust with separate western style we/urinal facilities for male
and female users. At Phatthaya and Jomtien beaches where a piped
sewerage system is available the toilets facilities should connected to the
sewers, At Ko Lan properly designed septic tanks and'leaching_pits will be
necessary and the toilets will have to be set back from thd beach. All public
toilets should be clearly signed and advertised for uae Ideally they should
have full time attendants during seasonal dayhght hours to ensure
cleanliness and te protect against misuse (Phatthaya and Jomtien
particularly). In Phatthaya and Jomtien where a piped water supply 18
available consideration should be given to providing beach showering
facilities - these should be open air and should not dlscharge to the sewets -
and a limited numbers of changing cubicles. At Ko Lan where piped water is
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qot available a supply must be provided at all times by regular
manhandleable bowses supplemented by rainwater collection,

The project should be 1mplemented by Phatthaya City. In Phatthaya town it
should be 1mplenh,nted during 1990 - 91 and progressively extended. In
Jomtien zmplementatxon should be coordinated with the provision of
sewer age faclhtles (1991-92) and in Ko Lan implementation could commence

in 1991 92 All Lounst beaches should be adequately served by end 1994,

Improvement'of Sanitation at Pubhc Facilities

This prdjéct can also be viewed as part of a public relations campaign to
confirm the Authorities commitment to the elimination of pollution and
improved. samtatlon Fur thei‘ if as proposed under the non-investment
sanitation. p1 ogrammes, the community at large is to be expected to improve,
upgrade and ) properly service on-site sanitation facilities, it is essential that
the authorities lead the way by setting an example.

It is-proposéd.th_erefore that Phatthaya City and Sanitary Districts inspect
all sanitation facilities to public premises under their jurisdiction. The
inspection should identify less than satisfactory arrangements and register
them as temporary. A progressive programme of improvement and
_upgrading, ot where appropriate connection to the sewerage system or
designated drains, should be initiated. The inspection programme should be
initiated forthwith; particularly in the Phatthaya City area, with a view to
allocating funds in the 1990-91 budget for commencing a progressive
implementation programme,. A target programme period of two three years
to completion should be adopted.
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Table 4.2.8 (1)
Recommended policies to overcome inadequacies
of the present sanitation and sewerage arrangemmts {1/8)

Inadequacy

. B
Policy Proposed

by}

Public health-particularly in rural
areas

Contamination of well water by
sewage

Need for more and better domestic
sanitation facilities

Sub-standard discharges from
hotels large developments with or
without approved EIS.

Pollution of rivers by direct
disposal eg. stilted premises on
Na Klua river.

1.1

1.2

2.1

3.1

3.2

3.3

4.1

5.1

Improve awareness of domestic
sanitation needs by community

|training (existing policy)

Provision of safe and adequate
water supplies (existing pohcy)
Not this sector. :

Installation of piped water supply
where ground (soil) conditions and
housing density does not allow
sufficient distance between wells
and leaching pits. - Not this sector.

Mandatory requiréments for
design and operation of septic
tanks :

Installation of community
sanitation facilities in particular
circumstance.

Extend EIS legislation to include
smaller hotels (say 25 rooms up)

Better monitoring of performance
and better enforcement. To
inelude more involvement of local
administration eg. use of spot
checks and analysis by Phatthaya
City laboratory

Insistence on installation of on- -
site excreta disposal facilities on
land or provision of communal
facilities including laundry and
washing facilities where water
supply available.(Discharge to
interceptor sewers when/where
available).
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_ _ Table 4.2.8 (2)
Recommended policies to overcome inadequacies
of the present sanitation and sewerage arrangements (2/3)

- Inadequacy Policy Proposed
5 |(Continued) 5.2 | Better enforcement of existing
legislation by Harbour
Department
5.3 |Planning controls to limit stilted
B _ properties and activities in them.
6 Pollution of rivers by wastewaters { 6.1 {Installation of intefceptbr sewers -

from drainage system

Wastewater i:boﬂﬁtion of

seashore/sea by direct disposal e.g.

Na Klua, South Phatthaya, Ban
Sare - -

Wastewater pollution of sea
shore/sea from polluted drainage
system (Particularly Phatthaya
town)

7.1

7.2

7.3

7.4

8.1

8.2

to separate wastewaters and
convey to treatment and disposal.
Co-ordinate with drainage sector

Insistence or installation of on-site
disposal facilities on land or
provision of communal facilities -
May discharge to interceptor
sewers where/when provided.

Better enforcement of existing
legislation by Harbour
Department

Planning controls (and
enforcement) to limit stilted
premises and activities in them.

Provide public toilets at tourist
beaches of Phatthaya, Jomtien
and Ko Lan.

Installation of interceptor sewers
to separate wastewaters and
convey them to treatment and
disposal. Co-ordinate with
drainage sector.

Insistence on connection to
wastewater sewers where
available,
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Table 4.2.8 (3) .
Recommended policies to overcome inadequacies
of the present sanitation and sewerage arrangements (8/3)

Inadequacy

T
| Policy Proposed

10

11

12

13

Urban pollution from wastewater

Hydraulic overloading of parts of
existing sewerage system and
sewage treatment works at Soi
Kazem Suwan, Phatthaya.

Haphazard septage disposal

Wastewater pollution at
Slaughterhouse site.

Lack of provision for public

utilities, sewage treatment works,

etc. in urban planning.

9.1

9.2

10.1

111

11.2

12.1

13.1

‘{may be viable to puinf'p' or tanker

Better maintenance of urban
drains and khlongs/rivers

Improvements to urban drains
carrying wastewaters particularly
those discharging to interceptor
sewers, including, lining, covering
and improving profiles (gradients)
where desirable and possible.

Expand and improve sewerage
and sewage treatment facilities to
meet identified demands and
provide a service constant with the
needs of an international tourist
resort.

Designate sites for septage
treatment and/or disposal

Licence and regulate private
septage tanker services and insist
on dlsposal to dest gnated sites

Install wastewater dramage and
treatment fac:htles at
staughterhouses. Dependent on
the site determined for new -
slaughterhouse and sewage
treatment works at Na'Klua it

wastewaters to. treatment-works

Reserve sufficient land for futul e
sewerage, dramage works,
interceptor sewers and sewage
treatment facilities.

e
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, | Table 4.2.9 (1)
RECOMMENDED WASTEWATER MANAGEMENT PLAN (1/3)

restriction including wastewater
disposal regulations on stilted -
developments on rivers and

waterfronts,

Ban Sare Sanitary
District

- Tgsk . Institution Implementation
1 Non-In.v-ésim_entPl'o'gramines
T_T Design and op_ération guidelines  |PWD As scon as
for septic‘-tankﬂeaching pit practicable before
systems in rural areas end 1991
1.2 DeSign_'and__opgration-regulations PWD and Assoon as
for septic tgtnk/leaching pit Phatthaya City practicable.
- |systems in urban-areas before end 1991
1.3 Regisﬁrfition of all domestic Phatthaya City Phatthaya City
sanitation facilities in urban areas |and Sanitary commence now,
and registering less satisfactory  ~|Districts Sanitary districts
systems as temporary ' commence on
arrangements. completion of
1.1/1.2
1.4 |Prepare i*e’gulétions for safe PWD/ONEB As soon as
handling and disposal/utilization |and practicable,
of septage and acquire/designate  |Phatthaya City Target
sites for treatment and/or operational before
disposal/utilization end Sixth
National Plan
1.5 |Register, licence and regulate Phatthaya City Effect on
private septage tanker services and Sanitary completion of 1.4.
' ' Districts
1.6 {Increase performance monitoring |ONEB and Introduce as soon
of wastewater treatment facilities |Phatthaya City as practicable.
at hotels and enforce requirements Amend
properly. Extend EIS legislation reguirements on
te include smaller hotels (Say 25 permit renewal.
roomsup). Seek advance
. cooperation
locally.
1.7 Sfréiigtﬁen and enforce planning Phatthaya City Introduce by -laws

1991/92
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RECOMMENDED WASTEWATER MANAGEMEN

Table 4,2.9 (2)

T PLAN (2/3)

e
Task Institution Implementation

1.8 |Insist on connection to wastewater [Phatthaya City Commence as.
sewers within designated areas soon as treatment
(when available) and insist on works extensiong
disconnection of surface water C(?mpl_Ete-ehd
drainage from foul sewers in 1990 -
Phatthaya. {Commence

surface water
disconnection
now. :

1.9 |Increase and improve Phatthaya City Allocaté increased
maintenance of urban drains, and Sanitary budget 1990-91
khlongs/rivers, Districts v

2. |Capital Works Projects
2.1 |Na Klua area - Sewerage, and PWD and Identify and
* 1Sewage Treatment Project Phatthaya City acquire site for
1treatment works
now. Implement
1st phase 1991-93.
2.2 {Jomtien area - Sewerage and PWD and Implement Ist
* |Sewage Treatment Project Phatthaya City phase 1990-92,
2.3 |Phatthaya town - Sewerage and PWD and Identify and -
* [ Sewage Treatment Expansion Phatthaya City  |acquire site for
Project sewage treatment
works now.
Target. .
implementation
1991.93, N

2.4 [Tha Farang Beach/Ban Amphoe - |PWD Acquire/reserve
Sewerage and Sewage Treatment |and ~ |site for treatment
Project Sanitary District |works =

2.5 {Ban Sare - Sewerage and PWD and Sanitary |Acquire/reserve
Sewerage Treatment Project District ~ . Isite for treatment

~ lworks ]

2.6 |Phatthaya town and Na Klua - Phatthaya City - {Continuous-
Street drainage improvements ~ |coordinate with
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Table 4.2.9 (3)
RECOMMENDED WASTEWATER MANAGEMENT PLAN (3/3)

[
. Task

Institution

Implementation

s b
| et

9.7 |Phatthaya town, J omtien and Ko
Lan - Public toﬂets at tourist
baaches

Phatthaya City

Phatthaya 1990-
91. Jomtien
coordinate with
2.2 above 1991-92
Ko Lan 1991-92

to include suitable
on-site disposal

9.8 |Improvement of Samtatmn at
Public facilities - All areas

Phatthaya City
Sanitary Districts

Inspect Sanitation
facilities at all
public buildings.
Upgrade or
replace as
necessary or
connect to
sewerage where
available.
Commence
implementation
1990-91

* Accelerated Programme Project.
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TubleNo. 4211 HOTELROOM

AND CONDOMINIUM UNIT DISTRIBUTION BY DTCP PLANNING ZONE
AND BY SEWERAGE CATCHMENT AREA

T irer 1989 1996 2006
Sevwerngt Catehment Zone Hotel Rooms Condo Units Hotel Room Condo Units Haotel Room Conde Units
.
o1 . - . . .
02 . 144 - 144 - 144
03 . . . ) N
04 422 186 422 a37 472 337
KAKLUA 05 - - - 100 -
o6 224 - 274 820 524 820
o7 404 . 404 - 454 .
oa¢ - - -
- Total 1,100 330 1,100 1,301 1,550 1,301
g6 1,029 31 1,029 87 1,029 67
o7 378 - 315 425 -
08 - - . - - .
0% 2,530 69 2,609 818 2,609 818
10 708 - 706 269 106 269
PHATTHAYA n 0 - - 451 - 451
12 4,708 - 6,118 864 6,118 684
13 . - 7% 250 16
14%* - . . . . R
15es 2,179 2,179 - 2,179
162 . R - 728 250 728
17 287 . 287 300 287 300
Total 11,814 100 13,303 3,393 13,853 3,392
14 Lo . . . . .
15¢¢ 816 616 1,849 928 1,849
16544 . - -
170 . N . . . N
is 1,208 839 1,683 T 1,173 1,883 1,173
JONITIEN 19 610 i 2,213 111 2,973 H1
20 . . . 850 -
21 157 1,745 470 Z.445 47}
22 . ; N .
23 204 83 204 1,091 1,054 1,091
24 . . . .
L . Total 2,915 - 833 6,581 4,694 10,131 4,694
Grand Total 15,829 1,263 20,984 9,388 25,514 9,388

[}

Partin Na Klua s_ewe}uge'éatchment partin Phatthaya town

* Partin Phatthaya town sawerage catchment part in Jorntien,
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Table 4.2.14 DEMAND FOR SEWAGE TREATMENT IN NA KLUA
PHATTHAYA TOWN AND JOMTIEN - -

Wastewater volumes cu m/da_y

Catchment Wastewater average flow peak season

area . .
1989 1996 2006
NaKlua Total Generated 14,140 17,459~ 23,688
On-site disposal 6,321 147 9,766
To Treatment 7819 9984 13922
Phatthaya Total Generated 28,787 45,095 59,582
town On-site disposal 12,503 17,841 . 719,402
To Treatment 16,284 27,454 40,180
Jomtien  Total Gienerated 7,313 19,786 34,960
On-site disposal 6,799 - 9,756 14,211
To Treatment 514 9,980 : 20,749
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Assumptions

'l‘able 4. 2 15 SEWAGE TREATMENT IN THA FARANG BEACH
' AND BAN SARE
| _ Wastewater volumes cu m/day
Catchment area Wastewater average flow peak season*
- | 1989 2006
Tha Farang  Total Ge_r}xerated 5,002 8,477
Beach - On-site disposal 5,002 4,572
To Treatment - 5,000
Ban Sare Tétal Generated 3,512 4,820
On-site diSposaI

'FO '}.reatment 1,200%* 1,750

* Flowsin Ban Sare are-not seasonal ¥* {0 drains/river sea.,

1 BothTha Farang Beach and Ban Sare are provided
with piped water supply system

2 Sewerage in Ban Sare will only serve immediate
village area, that is draining to the waterfront. i.e.
Tambons 2 and 4 only.

3 Sewerage in Tha Farang Beach will only serve

* parts of Tambons 1, 2, 4 and 9 which shall include
Ban Amphoe.
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4.2:6

Rainwater Drainage

1) Dresent Condmons and Necessity of Drainage Plan

Table 4 2 16 ShOWS present conditions and necessity of drainage plan to be
clarified through the study. Drainage conditions in each divided area 1s
evaluated as follows: _

O Krating Lai Sub‘—div'ision

Rr atmg Lai riveris the main river in this area and has a large discharge
capacity. From this reason drainage plan in the Krating Lail Sub-
division dpes not become as an urgent matter.

Na Klua Sub-division

Na Klua canal is the main river in this area and in the Study Area also.
Its discharge capacity is enough to flow discharge to the sea sufficiently.
Therefore, drainage plan in the Na Klua Sub-division does not become as
an urgent matter.

South Na Klua Sub-division

Urgent drainage plan is required in the South Na Klua Sub-division $o
prdtééf this area from flood 'damage. Discharge capacity of the Puk Plub
cénal which is the main channel in this area is very small and the area
easily gets flood damage at present.

Phatthaya Town Sub-division and Phatthaya River Sub-division

Phétthaya Town Sub-division and Phatthaya River Sub-division in the

' Phatthaya Town Area also need urgent drainage plan. Development,

land use Londltlons and accumulation of properties in this area indicates
high damage potential and decrement of safety margin against flood.

Huay Yai Sub-division

Present land use in this sub-division is mainly grassed area except
Jomtien beach area. Development, reclamation and construction of
condominiums concentrate in Jomtien beach area. From the reason

rainwater drainage facilities in this area are not sufficient, urgent

-drainage plan is required in Jomtien beach area and behind lower area.
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@ Huay Yai Sub-division, Ban Amphoe Sub-division and Ban Sare §y).

division

Present land use in these areas is mainly grassed area. Residential areg
can be seen partially along main roads and along 'seashoz"e. From the
reason discharge capacity of the main river in each sub-division is lacge,
drainage plan does not become as an urgent matter. :

Ko Lan

Main part of Ko Lan island is mountain and hill slope area. Flat area is
seen only along seashore. From the reason of its small catchment area,
main channel dees not form in this island. Taking into consideration
geographical characteristics and no experience of flood damage in the
past, drainage plan does not become an urgent matfer in the Ko Lan

area.

2) Requirements and constraints

Requirements and constraints concerning rainwater drainage plan are listed

in the following table.

Rainwater drainage improvement plans should be worked 0111;;_' taking into
consideration these matters so that urgent and effective implementation can be

made.

REQUIREMENTS AND CONSTRAINTS
TO RAINWATER DRAINAGE PLAN

Item

Content

Require-
ment

Future development pidn in the ares. :

Flood protection of existing high density developed ares along Phat,thaya beach.
Flood protection of the frequent damaged area.

Flood protection which will be caused by reclamation of pondmg area.
Setting up safety degree standard of flood as a city and international resort area.
Coordination with regional development plan,

Aesthtic aspect of river as a precious open space in the city.

Plan which stands from long-term view point and have immediate effects also.

Difficullies
and
consfraints

SR CROR SRR N RSN S

Difficulty of land acquisition

Consideration for the utllizalion of the eoastal area.
Tidal condition

Limited budget ,
Control and maintenance matter. ' o I I—
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9) Directioh of Rainwater Drainage Plan

Rainwater drainage plan should be worked out on the basis of basic ideas

coneerning the following key issues.

| . _ Return Period
[Key issues] Planning area .

| Other condition

-Drainage system

" Runoff calculation method

Adjustment to other development plans

Maintenance

Aesthetic aspect on river

0606666

Basic ideas for rainwater drainage pianning based on present and future
conditions in the Study Area are listed in Table 4.2.17.

An import—;aﬁt matter to be considered in the items in this table are
summarized as follows:

¢ Return period should be decided based on safety margin standard of flood as a
city in Thailand and as an international resort.

¢ These areas which have an urgent drainage problem such as Phatthaya
Town sub-division area. Phatthaya river sub-division area and South Na
Klua sub-division area should be included in the planning area.

¢ Tidal level, Inflow area, land use, reclamation of ponding area are important
ifems to make a drainage plan. Therefore, the way of thinking or
determination method of these items should be clarified in the report.

® Drainage éystein should be decided based on present drainage system,
geographical conditions, drainage effects, maintenance matter and cost
matter,

® Asa maintenance items, sedimentations in the river bed or channel bed can

become a serious problem,

¢ Trom the viewpoint' of aesthehies of river, utilization of the open space which
is produced by the river is very important.
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4) Long-List Projects
(1) Background and necessity

Phatthaya City area is the most developed area in t'hé" Study Ares, At
present, development and reclamation is remarkable especially in th,
lower area which used to function as retardmg basin, This tendency of
development and reclamation in the lower area were thought to continye
in the future. Without construction of sufficient drainage Tacilities,
serious flood damage would occur in this development area and existing

town area.

In south Na Klua area, main land use pattern is medium density
residential use at present and also high density residential area can be
seen along Phatthaya-Na Klua road. Because of small discharge
capacity of Puk Plub river, upstream area of the road was often damaged
by flood. Solution to this flood problem is very important _silbject in this
area.

In the Jomtien area located north-western parf of the Huay Yai sub-
division, many condomlnmms are under construc’mon along beach road,
Although main development at present is concentrated along the beach,
lower area behind Jomtien beach will be widely developed in the near
future. From the reason that existing drainage facilities_ in Jomtien area
is very poor, to make drainage plan and to construct drainage facilities
will become an urgent subject.
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(9) Project outline

Following three projects are selected for the long-list in the rainwater
drainage sector (See Fig. 4.2.17),

Outlines of the projects are shown in the table below,

DESCRIPTION OF RAINWATER DRAINAGE

LONG-LIST PROJECTS

i
' . Qutline of th
Project Name | Tocation Purpose : m? of the Dimension
_ A DR Project
@ South Central- | To protect Central  |Toconstrucinew | Length:
Phatthaya box {South and South box culverts along 1 km (South
culvert Phatthaya Phatlhaya area from |existing road. Phatthaya Rd.)
construction area flood damage (South Phatthaya
¢ Tocreate safety zone |Rd.) 2 km

in the lower area {Phatthaya 3Rd.) (Phatthaya

behind existing town 3Rd)
@ Phatthaya. {South s To pi‘otect South To improve Length:
canal improve- |{Phatthaya Phatthaya town Phatthaya river 1 km {Open
ment area from flood damage. |takinginto channel)

¢ Tocreate safety zone |consideration of
in upstream of the aesthetic aspect.
Phatthaya river

@ PukPlub |SouthNa |e Toprotect SouthNa |Toimprove Puk Length:
canal improve- |Klua area Klua area from flood |Plubriveror 0.5 km
ment damage. construct a new
-|® Tocreate safety zone |box culvert.

in upstream of Puk
Plub river.

@ Jomtien Jomtien ® Toprotect Jomtien |Toconstruct box Length:
Drainage area Beach area from culverts under the 3Km
Channel | flood damage. exisling roads. {(Box culverts)
Constraction ~ |® Tocreate safety zone
behind Jomtien
beach.
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(3) Expected effects

Expected effects of long-list projects are thought as below.- -

@
@

Flood praotection of the flood-prone area.

Flood protection of existing hlghly developed area along Phatthaya
beach and Jomtien beach. :

To create new safety zone in the lower area behind existing town,

To create open space in the town with aesthetic aspect of Phatthaya

river,
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‘I‘able 4.2.17 BASIC IDEAS FOR RAINWATER DRAINAGE PLANNI\TG

Ttem

Considerations

ldnns )

® Return Peviod

Safuty margin of flood as a city and international resort.
Return period generally adopted in Theiland,

Five yoars, I

®Phatthaya Tewn Sllb-tlivisiﬁzm?“

@ Planning arca
@Phatthaya River Sub-divisign Arey
@South Na I(_lua Ami\
@ Other
condition Tidal level as a boundar y_c_c_n)_d_nﬂo_nf_i:u_f E%}El}}a_.t}_(}rl_ e Mem}_ kligjl \l‘?_tgt“ spr :Eg_ {+0.84m)
® Tidal Level l}[;52;;;1:1:{;e?i_bFSL:k'l-lumvxt Rd. where a pending area | Downstremn area of %kﬂ{;];;l: Rd. "]
sInflow Area | willbeexeepted.
Future land tse. cogdiagn intheprojectarea. 1 Land uge plan 1_11“299‘@‘ """"""""
& Land Use I;o;xc—ln:lé area ;;;;u nds in the downstream of Sukbumvit | Ponding area will be ;,ecliﬁéf_eﬁ.“ ]
& Reclamation | Rd, '
of ponding
area
@ Drainage ® Present drainage systen Present drainage system should be
System a Concentrate drainage system of divisional drainage kept. .
system Partially concentrate drainage system,
# Natural drainage/punping drainage Natural drainage.
# Drainage system with ponding function or without, Drainage eystem w;thout pending
ponding area.
function -
@ Runoffcalcula- | ¢ Runolf calculation method which is convenient and Ratienal method will he adopted.
tion method generally used in Thailand and as s drainage plan,
@ Adjustment to
another plan
* PWD plan
# Phatthaya
City Hall
plan
# Regional De- | Adjustiment between development and preservation of Preservation of natural ponding area
velaptnent ponding area.
plan
* Sewerage
plan
@ Port and
coastal plan
¢ General plan
(land use) . _
@ Mainienance | Solid waste in the river bed or Channel bed. Maintenance matter suchas a
cleaning of the channe} bed willbe
. considered.
Aesthelic QOpen space as a cily and internation resort avea. Taking into consideration Jandscaye
aspect faclor in the open channel planning.
of river : B

i g
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Puk Plub Canal
Improvement Project
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37| Culvert Construction
2 Project
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Construction Project | 52+
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THE MASTER PLAN STUDY FOR
THE DBVELOPMENT OF PHATTHAYA AREA
JAPAN INTERNATIONAL COOPERATION AGENCY
Fig. 4.2.17 Long List Projects for
S Drainage Improvement
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4,27  Water Supply
1) Background

The waterworks of Phatthaya avea are managed by Pha_ttihaya Na Klug
waterworks office under the jurisdiction of Regional Office of PWA. Tis serviee
covers the majority of highly populated area and of the center of economic zictivity
in the city. Remaining ruval parts in the study area, except the belt zone along
major road, are outside the area of its service, The waterworks supply the water
to the domestic population of about_lz'?,f)()() and tourist of about 1,400,009
annually at present. The yearly average water supply in Phatthaya is grown
from 20,700 cu m/d in 1985 to 33,000 cu m/d in 1989, 1‘ef1ecting'the increase
numbers of tourist and rising of life standard. Water supply was further
increased to monthly peak of 37,000 cu m/d in August 1989,

Aecording to present condition described in the subsection before, the
development of the waterworks of Phatthaya area is to be based on the major
factors that; '

. The water consumption of the area currently is characterized by tourism
and its related commercial activities.

- The recent growth of tourism in the study area with a good accessibility
and high tourism potential has led to sharp water dex_hand increase.
Though some utmost medsures were taken, they could not cope enough
with the situation and since the end of 1986, t'he water supply has been
conducted under overload condition of the trea'jtment plant. The water
production of more than 30,000 cu m/d (official capacity is 24,000 cunvd)
has been recorded extending recent 15 months.

- Map Prachan reservoir is a sole water source for Phatthaya area since
1987, the water demand has reached to the limit of supply capability of
the reservoir. o B

- The Study Area is expected to have a roles of commerce, business,
residence and so on in ESB area. Both tourism and these factors will
require more water in future. '
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The area to the south of Jomtien down to Bang Sare, inland of
Phafthaya, and Ko Lan have no public water supply system and are still
left at poor s,.upply 1evel

In the end of 1989, Phatthaya has faced serious raw water shortage as only
5.6 MCM (34% of the capacity) of the water is left in the regervoir, a lower level
than the previous year by 50% and water supply is reduced to 27,000 cu m/d.

The gover nment is 1n1taat1ng several development programs, that is:

. RID has started a project for constructing four new reservoir in the
vicinity of Phatthaya.

. The development based on the recommendation in previous JICA study
is directed to following urgent development plan to remedy confronting
problems, which are shown below;

DEVELOPMENT PLAN RECOMMENDED IN PREVIOUS JICA STUDY

Phase 1 2-1 _ 2-2 3

- Water source Nong Kho-Laem Nong Klong Huay Chuk Huay Sapan & Huay

Chabang pipeline  Dong res. Nok res. Khun Jit res.
- Treatment _
plant {cu m/h) 700 1000 1000 1060
- Pipeline 600 X Tkm 600 X 21km 600 X 3km 600 X 17km
- Complete Apr./1990 Oct./1990 Apr./1981 End/1992
- Budget 148.4 225.3 108.4 159.4
{mil, Baht) :

The water supply Whlch depends on the planning reservoirs is estimated to be
from 9.61 TVICM/y at present to 25.56 MCM/y when these pr ojects are completed.

It shall be, howeVer noted that water demand is forecasted to grow more
than two times larger than present level to 30.2 MCM/y in 1996 and further 46.2
MCM/y in 2006.

The water supply will not be able to catch up with the demand in later half of
1990’s. Trumediate improvement and expansion programs are ur gently needed to
exelude an ohstruction against approaching development goal of ESB project.
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2) Development Directions

The development area can be classified into the _fol_l-m_?.'ihg 4.g'rm-1ps.'according

to present service conditions.

— Highly urbanized Phatthaya town and Na Klua area.

There are existing distribution netwozk and famhnes generatmg high
water demand concentrated in this area, The development direction

should be the upgrading and expansion of the existing dxstub_utmn

network. | '

~ The hinter land behind the beach area in Phatthaya Cify.'

No system are provided in these areas except in the zones adjacentl £o the
major roads. '

The area has low population density and is lightly developed. The new
provision of distribution facilities should be carried out.

— The coastal belt developed area in Jomtien extending southwards
including Tha Farang beach area and the fishing village of Bang Sare,

The water supply systems are provided only in small part of Jomtien area
and there are small scale waterworks in fishing village of Bang Sare,
Major portion of these area has no water supply system. Existing tourism
and residential facilities in these areas need the stable supply of water,
The new provision of distribution facilities should be carried out.

~ Inland area and Xo Lan,

As there is no stable water supply system by public sector in these area, the
new distribution facilities shall be provided for the place where fourism
and public developments are proposed.

For Ko Lan the clear water is planned to be transported'f'rcmfthe n_iainland
by water barges.

3) Population and tourism framework

In 1989, Phatthaya has the reglstered population oi 53454 keeplng the
annual increase of around 4.8%,

Due to the characteristics of the area, the population to be‘car_ed'i"n the plan is
estimated to set at 100,000, at present, including non-registered population. The
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tourist numbexs 1,417,000 in 1987 with sharp growth in recent and with average
stay 1ength of four days

| The futule populatlon and Louust to be cared are estimated for two key years
as follows, including the population of Ban Rong Po and Nong Preo in which
existing PWA’ S system caters for,

 ESTIMATION OF POPULATION BY PWA

1989 1996 2006
. Population
Phatthaya 100,000 141,000 200,000
Tha Farang, Nang Saze 19,100 19,500 20,000
* Ban Rong Po 9,000 10,000 11,300
# NongPreo = 5,700 5,900 6,000
Tourist (1,000/y) | 1,609 2,281 3,241

*  Source : PWA’s preliminary estimation
4) Water demand

Future water demand is projected for the Study Area which includes
Phatthaya city and nelghbmmg southern area. Following areas in which
existing PWA’S system covers are also included in the Study Area.

- Apart of Nong Preo Sanitary District along Khoa Mai Kaeo r oad
- The area along Sukhumvit round until Ban Rong Po

Populatlon and number of tourist were set for the key years (1996 and 20086)
as a planning framework for the study after due consideration of desirable
development level and projected employment.

The water demand in future is preliminary estimated applying the basic
figures in the pxehmxnary demand estimation derived from PWA. It is
summarized helow.

(1) The rate of consumption for domestic and tourism is foreseen to grow
steadily with expansion of economic development activities, upgr ading
of living standard and presumptive highly equipped tourism

accommodations.
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(3)

(4)

(5)

(6)

Public and coramercial water consumption are based on the Watey
consumption by type of consumers in May, 1987, which is reported by
PWA. These are assumed by pxoportxon of domestw and tourigy
consumptwn respectively.

Industrial water consumption is stay at present level-as no long tery
industrial development plan is projected in the area.

Unaccounted for water ratio of 9.4 - 12.7% are obtained from the
production and sales record in 1982 - 1989, It is 've'ry' low level in
Phatthaya - Na Klua waterworks comparing countrywide __ﬁgu_re of 28.1
-31.51in 1980 - 1987. At this stage of study, however, constant 15% will
be applied for the projection. The waterworks have to pay consistent
attention to leakage control in order to maintain good condktwn

The population in the service area of existing PWA’s systehi for_ Nong
Preo and Ban Kong Po was obtained from PWA’s preliminary
estimation.

The water demand is estimated based on the forecast of unit
consumption, population and tourist number and is presented in 'I‘able
4.2.18.
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() Water demand of Ko Lan is estimated applying same assumption as for
Tha Farang and Bang Sare.

Unit, 1996 2006

A. 'I)Gmésﬁic:

Population 1,765 2,000

Service factor ' % 42 62

Unit consumption ied 184 206

Consumption . _ cum/d 136 255

Public (15% of domestic) cum/d 20 38
Tourism

No. of tourist (day tripper) No/d 4,500 7,500

- Unit consumption led 50 50

Consumption cu m/d 225 375

D. Commercial (52% of tourism) cunva 117 195

E. Total consumption cu m/d 498 863

A+B+C+D)

F. Totaldemand(lossof15%) cum/d 586 1,015
(Average day damand)

Clear water is planned to be transported from the main land by water
'b'é.rge_s. Water barges will receive the water through the pier at the
marine facilities of main land and unload at the piers on the island.
Three 100 ton water barges will make 4 - 5 trips a day for the peak
demand, ' |
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5) Water source

As described in previous subsections, present development plang of
Phatthaya area are in progress with the construction of four new reservoirg
Secured water source for Phatthaya arvea is estimated as follows at present,

WATER SOURCES

Existing : ' New reservoirs _
Map Prachan  Huay Sapan Nong Klong Huay Khun ‘Huay Chuk Total
Dong Jit Nok
9.61 /1 3.49 /2 4.79 2 2.97 /2 4.66 /2 25.48

Unit: MCM/y
11 Source : Previeus JICA study
2 Estimated by the Study Teamn by meansof: N

* Proportion of catchment area and run-off data of Bang Phra reservoir in 1968 -

1984 '
* Mass-curve analysis based on the dxought permcl of1976 1983

The water supply capability of the study area is estlmated to be 31.6 MCMy,
of which 9.6 MCM/y by existing Map Prachan reservoir, 6.1 MCM/y by Nong Kho-
Laem Chabang pipeline and remaining 15.9 MbM/y by planned four new
reservoirs scheduled to be completed by the end of 1992, As shaown in the water
supply and demand balance illustrated below water supply capability will be
able to catch up with the demand by present development plans until 1996.
However, after that time, additional water should be conveyed from the other
river basin.
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47.5
//0
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—
—
a0 - ,g-"’
l P N
. -
ﬁ a1.6 ,-l Expected water diversion from Nong kho
3 . T T and Nong Pla Lai reservoir
30~ 1y
. 251 q_w"“____i_:; - Elan phase 3 )
g . L uay Sapan and Huay Xhun Jit reserveir
2 ) '20 - —n-z=_ Plan Phase 2-2
5 20 . s . Huay Chuk Nok reservoir
16.5  lwr - Plan Phase2-1
o7 15.7 MNong Klong Dong reservoir
: -——— Plan Phase 1
1. . 2.8 .. - Mong kho-Laem Chabang pipeline

Water source

— Existing Map Prachan reservoir
—~ = Demand

1880 24060
Year

Forecast of Water Demand and Supply Capacity

When current development program will progress on schedule, water supply
scems to be able to cater for most of demand until the medium target year 1996,
According to the previous JICA study, the ground water’s share was 34% of the
total water supply in 1996.* However, because of its small productivity in the
aquifers* and degrated quality for drinking purpose,** groundwater is not
recommend_ablerfbr long term stable water source. The utilization of ground
water m'ustqbe lih_i:ited for the emergency and supplemental use. The water
sources of potaBle w"_ater éspecially should depend on surface water.

*  Development Plan and feasibility Study on Provincial Water Supply
Projects for Pattaya, March 1987, JICA.

** The same as the above and analysis results of shallow well’s water in the

environment section of this study.
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Following three reservoirs are conceived to be additional water sources:

ADDITIONAL WATER SOURCES

‘._.‘.__N_A_h_-

Name Estimated supply Rem-arks
capacity (MCM/y)
Nong Kho 13.9 11 Bxisting
Nong Pla Lai 102.5 2 - Planning
Dok Krai 56.8 1 Existing

/1 Feasibility Study on The Nong Kho - Laem Chabang Water Plpehne
Project
Mar, 1984, JICA '

2 The East Cost Water Resources Development Pro,]ect (Phase 2), Study

Report
Jan, 1983, JICA

The water of Nong Kho reservoir is utilized for both Laem Chabang and
Phatthaya in medium term. In the long-run, the supply of Nong Kho reservoir is
conceptually planned by the water diversion from Nong Pla Lai reservoir,

Additional water required after 1996 should be drawn from Nong Pla Lai
reservoir through Nong Kho reservoir because of the following reasons.

- The pipeline from Dok Krai to Map Ta Phut is-comﬁiéféd and the
construction of remaining part (up to Sattahip) will start soon. This pipe
line has a limited capacity and no allocation will be allowed for Phatthaya
area. Further, Dok Krai reservoir is located too far to co'm-rey raw water to
Phatthaya by additional pipeline.

- Nong Pla Lai - Nong Xho pipeline project is scheduled to be completed by
1994 and is able to review the scale in accordance with additional water
demand,

- The pipeline from Nong Kho will be easily layed parallel to existing one.

Judging from the above, water demand of Phatthaya can be met by the
existing and the current development program up to 1996. In long term, Nong
Pla Lai reservoir would be assigned the role of an additional source for Phatthaya
with the pipeline to Nong Kho reservoir.,
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Proposed long term raw water distribution plan including Laem Chabang is

Shown belowl._ '
T 1990 2006
Nong ?la I:;ii ““‘i‘é“"g“"
gk ok
- ' : : " {River 1.3)
#hk - b (River maint 1.3) I
Nong Kho -1 18.9 ' % | 139 glfvlvx)ltenance
R L~ (Domestic-  0.9) .
(Domestic  0.9)
Independent 1 (NongKlongDong)
sour(I:)e of o 1.7 (Maif’ Prachan 613 25.5
Phatthaya ] T 144 -
AR 1§ B — | 22.0
Y . (
Laem Chabang 1 *(39.3)
o ' ¥ vl
Phatthaya 18.4 (47.5)
Unit: MCM/Yy :
* : Laem Chabang 37.3%* . Supol
AoUdom 2.0 : upply
** :  The study on The Development L
' PI‘OjQ_Ct of Laem Chabang : Convey
Coastal Area, Draft Final "
'Report, Oct. 1984, JICA ( ) : Demand

*4 Teasibility study on the Nong
Kho-Laem Chabang Water
Pipéline'Project Main Report,
Mar, 1984, JICA

Proposed Long-term Raw Water Distribution Plan
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8) Water supply plan

The water supply system is planned basically as shown in the followmg tabl
The whole projects are conceived to be divided into two phases conmdermg
present development program. Proposed service area is shown in Fig. 4,2.18,

WATER SUPPLY PLAN

First phase (1996) Second phase (2006)

To implement current - To meet long term water
tage development programs. demand increase
® Phatthaya Na e Improvement & extension of | ¢ Raw and clear water
Klua town area existing distribution transmission facilities
® Jomtienarea facilities * Treatment plant
® Extension of distribution -
facilities
Objec-
tive
areas |® ThaFarang e New provision of
beach distribution facilities
® Bang Sare
e [nland
¢ KoLan New provision of distribution
facilities
Five reservoirs around Additional diversion from
Water Suorce .
Phatthaya area Nong Pla Lai (Boat transport
and Mong Kho reservoir . 1 to Ko Lan from main land}

Considering easiness of land acquisition, it is suggested' {_;héﬁ' the proposed
treatment plant in the second phase be sited in the'_ez;isting treatment plant
station after considering the following two alternatives,

Alternative 1. In a location of EXISting treatment plant at the shore of Map

Prachan reservoir.

Raw water pipeline will be laid beside the planned highway ari,d a pump
station is necessary on the route to pass the highland. The treatment plant
facilities are able to be placed in the open area of existing plant site.
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The land of pump station may be easily acquired because of its small area
and being located rural area,

Altérliativé 2. In the proper place along Sukhumvit road,

Raw and clear water W111 be sent to the network by means of the pipeline
laid besu‘le Sukhumvit road. Large area of the land shall be acquired for
the treatment plant, A pump station will also be needed But the
necessary head may be lower than that of alternative 1.

Total Iength of the pipeline from the water source to the service area is
nearly same in both cases,

The raw water trénSmission'pipeline of the second phase is planned to
originate at_No:ig Kho reservoir, parailél_ to existing pipeline and about 6.9 km
long, running southward along the projected Chonburi - Phatthaya highway
which is Scheduied to start construction in 1989 - 1990. The pipeline ends at the
existing treatment plant, at the shore of M&p Prachan reservoir. A pump station
is placed on the pipeline route to pass the high lands (Approx. elevation of 80 m
and 70 m),

Asno water source exist in the Ko Lan island except for direct storage of rain
water, it is obvious that the water must be transported from main land.
Regarding. {thé"trza'nspo'rtation'of‘lwater to Ko Lan, two alternatives can be
conceived, One is to convey water from mainland by barge and the other is by
pipeline, _Cost _(;Ompa_risqn is made in the following table. Initial cost of the barge
alternative includes the construction cost of three service reservoirs of 6,700 m3 of
total capacity with 13 million bahts. As seen in the table, barge alternative is
preferable both in terms of initial cost and annual equivalent cost. Considering
the more stable supply by pipeline and the accuracy of cost estimate at this
master plan stage, it recommendable that in-depth study and comparison should

be carried out between the two alternatives.
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Water supply plan for Ko Lan

Unit Pipeline Béxge' '
1. Supply cu m/d 1015 101.}
2. Facilities & 200 x 8 km 10{) cumx 3bar ges
' N x4 trips/d
3. Economiclife year 40 L 14
4. Cost _ |
a. Initial M. Baht 193 B
b. Capital recovery 0.0839 0.121
factor (8%, 40 years) (8%, 14 years)
c. Capifal recovery cost M. Baht/y 16.2 - 6 7
{axb) e
d. Operation & M. Baht/y | Q_§ ' | 5.7 |
maintenance cost ' g .
e. Annualequivalent M. Baht/y 167 12,
cost
(c +d)

Water barges will receive the water through the piér at the m_éri_ne facilities
of main land and unload at the piers on the island. Three 100 ton water harges
will make 4 - 5 trips a day for the peak demand.

Proposed water supply system for each phase are schematxcally presented in
Fig. 4.2.19 and shown generally in Fig. 4.2.20. '
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7 Projectou.'t:li'yne--'=

Proposed projects are summarized as follows;

PROJECT OUTLINE

R
Project Name Location Purpose Qutline of the Dimension
Project
i Imp'rofemeﬁt' Phatthaya, Na - |Tomeetthe |Upgrading & Total length of
| & extension of '| Klua town and | water additional distribution
existing {Jomtien area demand in pipelines for main: 56 km
gervice medium term { existing
Phase | network (1996) distribution
I o _ facilities
Establish- ' Tha Farang To construct new | Total length of
ment of water beach, Bang distribution distribution
supply system | Sare, Inland facilities main: 36 km
arga _
Water Ban Huay Fac - |Tomeetthe |To construct Total length:
transmission - | Site of existing | water ‘I pipeline & 27.9km
facilities treatment plant }demandin related facilitics
long term form Neng Kho
(2006) to treatment
plant
Water Site of existing Construction of | Capacity:
treatment {reatment pla;‘xt new treatment | 66700 cum/d
plant _ plan
Impmveﬁlent Phaﬁthaya, Na Upgrading & Total length of
Ph & extension Klua town and additional distribution
I{I‘SB work of service | Jomtien area pipelines for main: 73 km
network distribution
: facilities
Improvement Tha Farang Upgrading & Total length of
& extension heach, Bang additional distribution
work of service | Sare, Inland pipelines for main: 33 km
network area distribution
o ' facilities
Establishment | Ko Lan To construct new | Total length of
of water distribution distribution
suppluy facilities main: 7.6 km
system
Pump station |Ban Nong Kwat Constructionof [ 46.3 cu m/min x

pump station

62mH
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Table 4.2.18 WATER DAMAND FORECAST .
- Ve T
Unit _ 1989 1966 2008
A. Domestic
Population . |
Phatthaya 100,000 '142,0UQ 200,000
‘Tha Farang, Bang Sare 19,100 19,500 -~ 20,000
Ban Rong Po 9,000 "10,000 11,300
Nong Preo 5,700 5,900 6,000
Service factor* Y% 49/- §4/42 T2
Unit consumption® led 230/- 289/184 303/206
Consumplion MCM/y 4.40 11.21 - 1944
B, Public (15% of domestic) MCM/y 0.71 1.68 .92
C. Tourisin
No. of guest arrivals 1000/y 1,609 2,281 3,241
Unit consumption led 850 900 900
Consumption MCM/y 547 821 1167
D. Commercial (52% of tourism) MCM/y 2.84 - 4.27 6.07
E. Industrial MCM/y 0.28 0.28 098
. Total consumption MCM/y 14.00 25.65 " 40.38
(A+B+C+D+E)
(. Total demand (loss of 15%) MCM/y 16.47 - 30.13 47.51
cu m/d 45,100 82,700 - 130,200

*  Phatthaya, Rong Po, Nong Preo/ Tha Farang, Bang Sare
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