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GNP OEEEE (IFS~— 2 US Fa)

£33
(GNPiz10EUSS. 1 AEIGNPRUSS)
1O8 Y% | 198 2F | 19835 1984'? 1985
s G N P 3503 3564 3908 1060 3721
4 1 ABEGNP 13756 735.0 790, 5056 7253
1 4 N P 225 87.2 75.0 - -
P
yrl 1 AK5GCNP 5511 5658 4794 - -
Z G N P 3844 3928 3414 3226 -
oy ‘ S
ELUAMS GNP | 7761 | 7741 657.0 6967 -
M G N P 2422 2563 2832 3171
i _ - _
Z J1A%SHGNP {17178 17710 19040 | 208756
v G N P 1311 1451 1632 - — -
vl : _
Hal 1 AMH GNP | 53734 | 58733 6528.0 - -
H G N P 116449 1 108277 | 318129 | 125711 133020
£ J1ABDGNP | 98979 91411 99102 |104742 -
R, ¢ N P 30 33 33 3.2 28
& B | : . 2
& I
o 1 ASEDGNP 7.5 8.0 - B8O i -

§:%:9

EMF } LF Sholi,



(il THA -9, %)

O R @) | s AR {1 gpp 2V G
11977 | 655283 52.175.6 167 133
1978 784811 621429 167 13.2
1979 91,8413 750898 16.5 135
e;sso' 1139775 926898 1 6.6 13.5
1981 1395480 110.486.0 177 1401
1982 | i56242.4 :llQﬁSJJ 185 13.4
1983 1741413 | 137.4509 185 149
1984 y7iéo&z- 1488211 17.9 15.0
1985 2130000 | 1620000 19.0 145
1986 2180000 | 1850000 17.4 14.8

(£) 85,86 4R FHMG

(77) Thailand’s Budget in Brief

E3-5 HEAZOEB

(Y BH A=Y, %)

EE | M E R w| MEE g | MEET
1977 | 133707 20.4 3.4
1978 | 163382 20.8 35
1979 | 167515 18.2 3.0
1980 | 212877 18.7 3.1
1981 290620 20.8 3.7
1982 425883 273 5.0
1983 | 336904 197 | 3.6
1984 | 283851 16.0 2.9
1985 | 350000 19.7 31
1986 33,000.0 151 2.6

( P ) Thail and’s Budg.cfg-rin Brief
TT~84 SEFI2 g B, B85, 86 R KT ILAA
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Zn mg /it 50 WAV
Cr mg /L 0.5 B ANE TR
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5 |=E &
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1. SABEhoORR B(TR)

REQUEST FOR GRANT AID PROJECT

PROJECT TITLE : Implementation of Sewerage, Dralinage and
flood Contrel, Solid Waste Management
Project for Phuket Municipality.

REQUESTING AGENCY : Public Works Department
- Ministry of Interior

PROPOSED SOURCE OF ASSISTANCE : The Gowvernment of Japén

ktkhhhhkrkrdhkkrhhddkrrtrrtdathx

1. BACKGROUND INFORMATION AND JUSTIFICATION

The Fifth National Economic and Social Development plan
(1982-86) indentified Phuket as a regional city in the Southern
Thailand.  Phuket is also recognized as the center of the
international activities. of the wupper southern Thailand as
described in the report for the Sub-Regional Development Study of
the Upper-Southern Part of Thailand which was prepared by Japan
international Cooperation Agency (JICA) and submitted to the
National Economic and Social Pevelopment Board (NESDB) in 1985,
Phuket shows a big advantage in many aspects such as trade,
business, industry and resort area becausas of its location,

natural resource and human potential. These factors have
played a major role in the development of the city, along the
strategy mentioned above, This strategy is inherited in the

Sixth National Economic and Social Development Plan (1987-1991}).

- In response to this national policy, the Phuket -
municipality and  other relevant government agencies have Dbeen
implementing the improvement/caonstruction of the infrastructure

facilities. The activities include various components such as
deep sea port, water supply, drainage, road, solid waste
management -and land and agricultural development. Apart from

these, resort area development has also been conducted by the
private sector. The record shows the number of tourists-who have
stayed in Phuket in. 1985 is more than double the record in 1981.

This rapid increase in the number of tourists has also
contributed much to the economy of the city with an increase 1il
revenue derived from tourism. It is expected that the promotion

of tourism and business activities would help accelerate the
development of each other; and consegquently, would be able to
help in the comprehensive development of Phuket,

However, in spite of the great efforts having.been made
by the agencies concerned, there still remain some‘eQVLEQnmental
problems - in the urban area : (1} unsanitary condition ono Fhe
streets drived from improperly treated wastewater, (2) flooding
caused by the lack of a capacity of. the drainage facilities, and
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{3) solid waste-derived contamination in the area surrounding the
dumping site.

First of all, preparation of the suitable sewerage
facilities 1is necessitated as the number of tourists and hotels
have increased. During the dry season, wastewater discharged
from the septic tanks producés serious odor problems in the
streets, while during the rainy season water overflows into the
streets causing a probability of the water-borne disease. At
present, although the hotels and other buildings are  provided
with septic tanks, most ¢f these are not functioning properly and
are causing env1ronmental problems in the - area. Since it is
impossible for the municipality to fully inspect or control the
operation of these existing septic tanks the problem is expected
to - increase- further wunless proper countermeasures can be
instituted as soon as possible. ' B

Flooding is another major problem in the wurban area
where the development activities has converted open area to the
buildings and resulted in the increase of the rain water run-off.
The - existing drainage facilities such as road gutters and
drainage channels have no longer enough capacxtles to flow a rain
water even though the main drainage canal has been improved,.
Therefore, the improvement . of the drainage facilities in the
urban area is urgently demanded, : ‘

Solid waste is currently collected by the mun1c19allty
and dumped at the reclamation area near seashore, Contamination
by ~the littered or unproperly dumped gabbage is seen around the
site. Although the solid waste management is . less suffering
compared to the other two problems mentioned above, 4t  1s
expected +to increase environmental problems as the economic
activities are .accelerated, The establishment of the future
managefent and proper env1ronmental protectlon measures shall bhe.
made at earliest stage. .

Furthermore, there is a growing awareness among the
inhabitants of ‘the need to protect ‘the environment  from
pollution. "This was evidently shown in the recent disastrous
riot against the tantalum factory ‘in June 1986, :

Considering these situations, the- municipality of
Phuket has decided to implement the ' Sewerage, Drainage and
Flood Control  and. Soild Waste Mahagement pro;ect and requested
the Public #Works Department {PWD} te . conduct technical
consultations for planning because of their-lack of the technical
manpower = and complexity of the progect components: In response
to this, the PWD conducted the necessary’ investigations and data
collection. Putting into consideration together with the current
budget, timing and policy situation, the PWD finally - proposes
this project, ' o S

The dimensions and capacities of the facilities shall
be studied in ‘detail. A study has to be conducted to include.
information . collection and evaluation of exlstlng condltlons - to
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serve as inputs for planning and design. The study should focus
primarily on the urban area and the proposed systenm layout plan,
the proposed facilities with engineering designs, cost estimates
and capital investment programme, financial planning, material

and institutional arrangements, and the benefits derived fronm the
project.

This Project will contribute significantly = to an
improved infrastructures in the_urban area of the Phuket where
permanent . and tourist -oopulatlons are 1increasing rapidly.
Consequently, the project would lead not only to the promotion of

“international tourism but also to make Phuket the premier city
in the Upper - Southern Thailand.

It is recommended that PWC shall act as the
.coordinating body in relation with other government -and non-
governmental organizations concerned for the smooth
implementation of the project. Implementing arrangements shall
be drawn upon consultation between the agencies involved.

: It is hoped that thlS project report shall pave the way
for ‘the earliest start of the preparation of the implementation

program . and thereby bring about the lmmedlate implementation of
- the progect

2, DETAILS OF THE PROPOSED PROJECT

2.1 Proiect Goals and Strategy

The project aims to create the proper  environment in
the urban area for business; trade, and tourism promotion through
preparation of the sewerage, drainages and flood contreol, and
solid waste management facilities and improvement of sanitary
condition derived therefrom. :

The project goals shall consist of

a. Preparation of the sewerage system including the
collection and treatment facilities.

b, Imbrovémént of the-drainade and flood control
facilities.

c, Review of the existing solid waste management and
preparation of the future management scheme.

d. Tourism promotion in Phuket.
2.2 General Information of the Project Area
(1) Population and Area

: The c1ty has a populatlon of 47,800 in 1its area of
l 200 hectars in 1985 out of this number, 22,000 are living



in the so called hlgh populatlon density area insthe city center_
with an area of. 320 hectares, In this area, population density

is about 70 pop/ha.
(2) Number of Téufiets

~ Number of tourists who have stayeéd in Phuket city was
recorded to be 341,000 in 1985..  This is more than double the
record . in 1981 and a rapid increase in - the ‘number of " the
tourists, .About . 70% of the tourists stayed in the city area
while others are accommodated in the beach area. The number of
hotel rooms . in ‘the '¢ity area is 1,215 as of 1986, This . is
expected to reach 1,800 in 1997.  Average occupancy vatio . of
the rooms -is 50 to 60%. . ‘

{3) Water Supéiy

In the' province of Phukét, the present publlc water
supply - system. is limited to the mun1c1pa11ty aréa where served

population is estimated at 70%. The municipality is operating
the water. treatment. and dlstrlbutzon "system with . a - water
production .of 9,600 cu m/day. : The quantlty supplied: 'is i about

8,100 cu m/day durlng the’ raxny season and 7,900 cu m/day durxng
the dry season. The cold mlnlng pits at the north of -the city
serve as the water reservoirs. These mining pits are 1linked to
each other by an interconnected piping system which stores the
water in the pits, before being transmitted to ‘the treatment
plant. . L _ S

2.3 Requested for the vaerﬁment‘of-Japane

Implementation of sewerage dralnage ‘and. flood control and
"gsoild waste management pro;ect for Phuket: Mun101pa11ty

Con31der1nq the scale of the pro;ect it is recommended
that the project would be. 1mp1emented in two  phases : (1)
feasibility study and design stage and, (2) " constructidn and
tralnlnq staqe as desciibed below: : :

Phase I: Fe351b111ty study and design stage

This phase shall con51st of three steps.
Step I-1 Ba51c Study
a. Data collectlon and analy51s

- gathe: necessary data to determine - the
subjects  to be studied.

- determine the objectlves both soc1al and
economic, for each component and prepare a’
detailed description thereof in the way in
which: it will fulfill the = identified.
objectives. S .
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- collect " additional data as required to
estapllsh minimum standards and other
criteria for components evaluation.

Prioritization

< apply indentified c¢riteria to each of the
components in order to rank them,

- set the basic strateyy in the project
implementation.

Feasibility Study
Preparation of Plans and Engineering Designs

- prepare layout and/or network plaas
apprppriate for each component.

- designs have to be sufficiently detailed in
- order to conduct cost estimates.

Estimation of Component Costs

- estimate the construction cost necessary
" for the "implementation of the project
components. .

- estimate the 6peratipn/maintenance'cost

Financial/Ecdnomic Analysis

- aﬁalyze' financial and economic feasibiiiéy
of the project based on the cost estimated,

- identify and justify the financing strategy
for each project component

Pféparafion of . the Implementation and

Project Management Plan

- prepare the 'impleméntation'plah for each
project component based on the financial
analysis. '

-~ recommend the organiiation for managing the
facilities of the project.

‘Detailed Design

Preparation of the Detailed Engineering

- Design
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- Preparé the detailed englneerlng desxgn
for " the facilities to be <constructed in
Phase II.

~ detailed  design shall  include the
preparation of the contract documents,

engineering calculation, ‘detailed cost
estimation and construction schedule,

Phase II : . Construction and Training Stége

This stage w1ll be for the constructlon of = the
facilltles whlch have been recommended in the
Phase 1 - be of the Grant-Aid Project from
Government of Japan.
a. Construction and/or procurement

- review ‘the contract documents prepared
in Phase I : '

- construct . the facxlltlos and/or p:odure
the equlpment/material ' ‘

b, _Tralnlng of.Staff
- conduct the training program both in Japan
and  Thailand necessary for the staff
concerned to operate 'and manage the
facilities of the’' project components in
appropriate timing.
2.4  Duration of Study

The prOJECt is estlmated to take 38 months which would
be broken inte two phases.

for Phase I : 20 montﬁé

for Phase 11  : 18 months
2.5 PrOJect Locatlon |
| - City . area ‘in the Phuket Island (see Figure 1 and 2)
2,6- Project wOrk Plan and Act1v1tles |

The proposed pr03ect is enVL51oned to comnence in 1997
and expected to be completed in 1990
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The major activities and thelir corresponding
lmplementatlon activities are as shown below.

1987 - 1988 1989. 1990

Phase I - |

I-1 Basic Study i

I-2 Feasibility 1 [ S

Study '

I-3 Detailed Design R
Phase II ‘
'.Ilnl.éonétruction

I1-2 Training : _ o R —

3. DETAILS OF THE IMPLEMENTING AGENCY

3.1 Institutional Framework

. The implementing agency shall be the - Sanitary
Engineering Division of the Public Works Department (PWD) which
is respon51ble for the inspection and the implementation of the
sewerage and drainage facilities, and solid waste management in
the provincial area. The PWD will be responsible for the project
in the stage of the basic study, design and construction. After
the completlon of the .project; the PWD will also be in charge of
the operation and maintenance’ of the facilities for the period
agreed among the mun1c1pa11ty, the PWD and the JICA. During this
period, the municipality staff will undergo training for the
said activities under the supervision of the PWD. The facilities’
will be turned over to the municipality thereafter and will be
under the municipality's management. :

3.2 Staff/Pefsohnel Participating in Project Implementation

The government "will provide the necessary budget in
local currency to «cover wages, salaries, and costs of the
national staff and equipment.

--------- L I S N R R B N )

Prepared by : Mr. Samroeng Komolsiri, Director
Mr, Thanit Srichoo, Civil Engineer
Sanitary Engineering Division, Public
Works Departmént, Ministry of Interiocr
Tel. 424-9517-9 :

—73—



(2  Scope of Work ¢ 5/W)

SCOPE OF WORK
FOR .
" THE FEASIBILITY STUDY
oN
SEWERAGE AND DRAINAGE IMPROVEMENT PROJECT
 Fon | '
PHUKET MUNICiPﬁLiTY;
IN

THE KINGDOM OF THATLAND

AGREED UPON BETWEEN
PUBLIC HOBKS'DEPARTMENf,’
MINISTRY OF INTERIOR:
AND

JAPAN INTERNATIONAL COOPERATION AGENCY B

BANGKOK, FEBRUARY 3, 1989

oo | \7 ﬁ%g/gg

Mr. MIYOM- eramanusqén © MR. TAIGO MATSUI .
DIRECTOR GENERAL OF . . . -  LEADER OF THE PRELINIMARY
PUBLIC WORKS DEPARTMENT | STUDY TEAM, |

MINISTRY OF INTERIOR o JAPAN INTERNATIONAL

THAILAND ' _ R COOPERATION AGENCY
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1. INTRODUCTION

“In response to the request of the fiovernment of the Kingdom of
Thailand., the Government of Japan decided to implement a feasibility
study on Sewerage and Drainage Improvement Project for Phuket
Municipality-in the Kingdom of Thailand Chereinafter referred to as
"the Study”). within the general framewnrk of technical cooperation
hetween Japan and Thailand. which is set forth in the Agreement on
Technical Cooperation between the Government of Japan and the Government
of the Kingdom of Thailand, signed on Navember 5 1981.

_ AccﬂrdLngly the Japan Internatlonal Cooperatian Agency (hereznafter
-referred to as "JIGAT). the official agency respansible for the
implementation of the technical ‘cooperation programmes of the Government
of Japan. will undertake the Study. in accordance with the relevant laws -
and regulatiens in force in Japan. in close cooperation with ‘the

authurities uf the Kingdum uf Thailand.

" The Publlc Works Department Ministry of Interior (hereinafter
referred to as "PWD") shall act as counterpart agency to the Japanese study
team (herelnafter referred tn as “The Team™), and-also as a cuurdlnatan
body in relatloa with other relevant organ1zat10ns for the smooth
lmplementatian of the Study

The present document sets'furth the Scope 6f Work for the Study.
I1. OBJECTIUF OF THE bTUDY

ThP nb]ectlve of the Study is to conduct a feaslblllty study on
Sewerage and Dralnage lmprevement Proiect for Phuket Municipality.-

II1. STUDY AREA

The Study area shall cover Phuket Municipality.

PR
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IV. OUTLINE OF THE STUDY

In arder to achieve the objective mentioned above, the Study shall
cover the following items. .

3.

4.

5.- .

Data cﬁllectiun

(1) Socio-economic parameters _

(2) Yopngraphical and geological maps

(3) Meteorology and hydrology

(4) Sewsrage and related facilities

(5) Drainage and flood protection system and related facilities
(6) Organization and admlnlstratlcn '

(7) Previous studies

{8) Others

. Field survey

(1) Topographic survey

(2) Geological survey

(3) Hydrological survey . :
) ﬁaste water quality .and quantlty survev

" (5) Flood and inundation damage survey

(6) Other related surveys

Analisis of present_dunditian of sewsrage and drainage
Preparation of basic plan

Formulation of feasibilily study
(1) Estabiishment of planning principles

3. Appropriate sewerage system

b. Apprepriate drainage system

c. Design criteria

(2 Preliminary dBSIQN ef facilities

(3} Cost estimation

{(4) Implementation schedule

(5) lnstitutional and organization planning -
{6) Operation and maintenance programme

(1) Project evaluation

7OT)
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IV. SCHEDULE OF THE STUDY

The Study will be executed in accordance with the attached tentative
schedule.

V. REPORTS 3

- JIGA, wnll preparé and submlt the following reperts in engllsh to the
Government of the Kingdom of Thailand. :

1. Inceptlun Repnrt
Thirty (30) copies at the cnmmeneement of the field survey
in Thalland_

2. Proqress Repurt : -
Thirty (30) copies after the end of the ftexd survey in Thailand.

3. Interim Repor? _ :
Thirty (30) copies W1th1n five (5) menths - after the connencement
ef the Study. :

4, Draft Flnal Report _
Thirty (30) copies within ten (10) months after the commencement
of the -Study. :
The Government: of the Klngdom cf Thalland will provide JICA with
its comments within one (1) month after its reception of the Oraft
Final: Report.

5. Flnal Repert '
Fifty. (80) copies each within two (2) munths after JICA's reeeptlon
of the said comments on the Draft Flnal Report

VI. UNDERTEKING OF THE GOVERNMENT OF THE HINGDUM 0F THAILAND

i. In accordance w;th the Agreement on Technlcal Coeperetien between
“the Government of Japan and the Government of the Kingdom of
.Thalland dated 5 November 1981, the Government of the Kingdom of
-Thaiiand shall accord benefits to the Team as follows:

(l) fo permlt the members of the Team to enter Leaye and soijourn
in Thailand for the duration of their assiagnment therein, and
exampt them from alien registration requirements and consular
fees.

//I._ /)):7 ———
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(2) To exempt the members of the Team from taxes duties, and any

other charges on equipment, machlnery and other materials
brought into Thailand for the conduct of the Study.

{3) To axempt the members of the Team from lncome taxes and

charges of any kind imposed on or in connection with any @ ¢
amolument or allowanre pard to the members of the Team for

~ their services in connection with the 1mp¥ementatlnn of the

Study.

(4) To bear claims, if any arises against the members.of the Team

resulting from. sccurring in the course of, or otherwise
connected with the discharge of their duties in the

lmplementatlon of the Study. except when such claims arise

from gross negllgence or wlllfu; mzscunduct an the: part of:

the members of the Team :

. To facilitate smooth conduct of the Study. PWD shall take necessary

measurns in cooperation with other relevant organlzattons

{1 Tn se"ure perm131ﬂﬁ for entry lntu prlvate prunertles or

restricted areas fnr the conduct of the S?udy

) To secure’ permlssxnn for the Team ta take all data andﬂ

documents ralated to the Study ﬂut uf Thaliand to Jaaan

(3} To pruv1de medlcai services as needed Its expenses: will ‘he .

chargeable on the members. of fhe Team

{4) To ensure the safety of the member ‘of the Team when and as it

is reauired in the course of the Study

. P¥D shall, at its own. expénSe,'brbvxde the Team with the =
followings in cooperatlons with. other relevant orgamzatmns=

concerned

&) Avaxlable data and lnformat;on related to the Study

(2) Counterpart persannel,

(3) Su1table office space wlth necsssary equ1pment 1n Banskuk and
© Phuket. - : o _

{4 Credentxals or 1dent1flcat10n cards

L —78—
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VIL. UNDERTAKING OF JICA

For the impleméntation of the Study, JICA shall take following
measures:

1. {o dispatch. at its own expense, the Team to Thailand.

2. To pursue technology transfer to the Thai counterpart personnel in
the course of the Study.

- VII. CONSULTATION

JIGA and PHD will consult each other in respect of any matter that
may arise from or in connection with the Study.
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I8 3. Minutes of Meeting (M/M)

MINUTES OF MEETING

~ FoR
THE FEASIBILITY STUDY
~on
SEWERAGE AND DRAINAGE IMPROVEMENT PROJECT
FOR |

PHUKET MUNICIPALITY

N

THE KINGDOM: OF THAILAND

AGREED UPON BETWEEN
PUBLIC WORKS DEPARTMENT
MINISTRY OF INTERIOR
AND

JAPAN INTERNATIONAL COOPERATION AGENCY

BANGKOX, FEBRUARY 3, 1989

| ,,//7///”-“ | \;(/.——/7?/(4?

Me. NIYOM NIYAMANbSORN | Mr. TAIGO MATSUI

DIRECTOR GENERAL OF : LEADER OF THE PRELIMINARY

PUBLIC WORKS DEPARTMENT STUDY TEAM,
 MINISTRY OF INTERIOR. > JAPAN INTERNATIONAL

THAILAND | COOPERATION AGENCY -



The Japanese Preliminary Survey Team (the Team)' orgénf7bd by
the Japan International Looppratlon Agcncy (JICA ) visited to Thailand fFrom
Zﬁth January to 5th FLbruary l989 had a serles of d;scusatonq oh thﬁ
Scope of Work (S/W) for the feaalblllty Study on Sewerage and Dfdlddgﬂ
Improvement Project for Phuket MunLClpalllty {the Study) With the
Authorities concerned of the Government ot Thalland in partlcular with

the Public Works Department, Ministry of Interior (PED)

The fdllowing items had baen'diébussed:and confirmed by both

parties.

1. The Scope of Work had been sigred on the cdnd§t§0n thét thé_Board of
Regional Gity DeuéIOpment Project (RGDP) would approve fo.withdraw
components of sewerage and drainage (lncluding flood control) for
Phukel: municipality from RCDP. The Team rnquested PED to 1nf0rm the

result of the Board meeting held in the coming March to JICA until
15th March, 1989. |

2. As for IlI of S/¥ (Study Area), both sides agreed that surrounding

area of Phuket municipality would be also cerred.
3. PWD requested the following items :

Iy To receive'Thai counterpa%t personnel for tethnical training
related to the St&dy in Japan. : _ |

I To donate survey equlpment Jncludzng photocopy machlne after the
romplet;on of the Study L

3) To hold a seminar on outcome of ‘the Study before the end of the
Study. ' o o

-
,
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4. The Team strongly requested PHD to assign necessary number and
field of Thai counterpart to the Study team. PWD agreed to assign at

least three (3} engineers from PHD and Phukel municipality.
5. Thai side stated the following request:

1) To conduét a fgasibility Study on the sewerage and drainage for
Patdng,.garon. Kéta and Nai Harn beach area in western part of
Phuket Island. - |

2). To conduct Detail Design (D/D) on the sewetége and:drainaée
{(including f{bud gonirotl)} for Phuketl manucipaiity after

Ecompletipn of thé Study.
Thag-side'understond that official request ththe above should be

made through the diplomatip_channel.-therefore the Team agrded tC convey

the above reguest to the Japanese Government .

,fff/719._~_
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Japanese subdivision

Achart Yuktanandana Birector

Mr. Ac
Mr. Vudhisit Viryasiri
Mr. Gecha Chaechai
Ms. Penparn Boonyanetra
Ms. Kanjana {itasarc
Mr. Thaveesin Yenpiam
Public Works Department
Ministry of Interior
Niyoh Hiyamanusorn Director General of PWD _
Wr. Prajava Sutabutr = - Deputy Director General of PWD
Mr. Samreong Komolsiri Deputy Director General of PD
Mr. Mana Chotikapanich Director of Planning Division (P¥D)
Mr. Sujin Charunarong Director of Sanitary Engineering Div.
Mr. Voranit ' “Sr. Sanitary Engineers, -
-Ghayav iwat tanawong Sanitary Engineering Div.
. #Mr. Thossaporn Sr. Sanitary engineers, -
Suddhoiinda ~ Sanitary Engineering Div.
Mr. Thiraphan Thongpravati Head of Technical 0ffice Gity Development
Office of Urban Development
Bepariment of |ocal Administration
. ¥r. Yullop Pringpong Chief of Infrastructor Section (OUD)
. Mr. Yasathon Ruchikanhar  Assistant of Chief Infrastructor Section (0UD)
. M.

Pramote tamdubvong Assistant of Chief Infrastructor Section (0UD)
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Mame List:of Clevk of a municipality and Chief of the other Unit etc.

. Mr. Aﬁi_Tharnsiriroj
Mr. Hat Katguchaleekul
. Mr. Charoen Kiatkul
Lt. Phoomsak Hongyog

Mr. Prateep Patomchaiwat

Mr. Yuengyong Geeratichivin

.

Mr. Promma Homjoo

‘Mr. Prasarit Suwanna.

OO N s W N

Mr.  Prasit Sangsue

—
=

. Mr. Sunan Limjanon

’_‘..
it
.

- Dbr. Thawee Limsomboon
12. Mr: Sﬁporn Jongsiri
13. Mr. Damrong Khongkraphan
14. Hr. Kraiwut'Atthaphong
15, Mr..Vollop Vangdan

16. Mr;'Somphong Janthong
.17. Mr. Chatree Waiyawajmai

18. Mr. Uthai Chuinarin

Mayor

Municipal Councillor
Municipal Councillor
Municipal Councilior

Clerk of Municipality
Deputy Clerk of Municipality

bBirector of Technician Division

Chief of Accountant
Dircctor of Public Waterworks Division
Difector of Education Division

Acting Chief of Publie Health Division

- Chief” of Public Works

Chief of Design and Construction Section

Chief: of Finance Admin.:Section

Public Works Engineer (Cheif of Engineering)
Public Works Engineer
Designer'(chief of Design)

Chief of Public Utility

Phuket Deputy Governor and Chief

1Q-Mr._?rayoon Promphan
2, Sub Lt. Songphon Malikul
3. Mr. Nardng Kayasomboon

4. Mr. Akraphong Phayagkanthorn
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REQUIRED DATA AND INFORMATION
FOR A FEASIBILITY STUDY ON SEHERAGE AND DRAINAGE
[MPROVEHENT PROJECT FOR PHUKET HUNICIPALLTY

'JICﬁ'PreJiminary'SuFVey Tean-

1. GENERAL

—
I

1 ﬂation#l developaent p;an {existing Iongfte}m n!anlﬁf five year'plan}
1;2 Sectorial and Regionﬂl_nlang'rélated.te-the Study

1-3 Natibnél cghsds refated to the.SIQdy o

1-4 Socio-econoaic tonditfnns reiated to ihé Stady

Admnn;stratlve district (c:ty tawn and v:lia;e)
population and household '
Benef;c:ar:es from the project
City planning '
Land use

- infrastructure

-Road. condition

-Transportation

-Electricity

-fele-communications

-Hater supply

-Public facilities

. ~Industry

=T M -

1-5 Budget in last five years

a. Mational hudget :

b. Drainage sewerage system conStrﬁction (whole country)

£, -ditto- {Phuket C|tY)

i. Maintenance cost for sewerage drainage systen road
and ather rnfrastructure

- —86—



1-6 Agencies and their main duties and tercitories in planning,and inplementing

1-7 Grganization
a. Central government Organization related to the Sfudy
b. Organization of Phuket- HUHICID&!ILY
¢. Other agencias related to the Project

2.DATA ON THE PROJECT

2-1 Existing Klong condition { including network}in the Study area
a. Klong Bang Yai{Llength,width.depth)
b. Facilities retated to Klong (bridge, pusping station, retaining wall, transport)
2-2 Exrsting drainage / sewcrage facilities (including underground structure)
in the Study area
2 3 Technical data on- drainage/sewcrage _
a. Drawing, profsle and cross-section for exsrsting drainage/se“erage
b, Future planand faw & reguiation related fo diainage/sewerage

3. TOPOGRAPHY AND GEOLOGY

3-1 Tonegranhic maps covering the Study area

Scale

interval of countour line.

Perm153|on for the Study Tean to take them out of LAD to Japan
Concerned organ:zation :

= o T oW

3

2 Geoiogicai naps covering the Study area
Scaie of geoiogical maps '

Exsisting driiiang data

Agency and administrative office

(‘:. k=20 -}

3-3 [and:use maps covering the Study arca
a. Scale - _
b. Permission for the Study Teaﬁ to take them out of Thailand to Japan
¢. Agency and administrative office



. 3-4 Gradient of major drainage
4. METEQROGICAL DATA .

4-i General neteorologic features in Phuket '
(Temperature, humidity, suashine hour, wind darectlon etc

42 Data on cyclone .
" {Major cyclone in the past, route, eic..)

4-3 Rainfall data
a. Honthly rainfél!
b. Daily rainfali . _
¢ Hourly rainfall during remarkable floods in the past
d. Observatory station

4-4 Data on earthquake

5. HYDOROLOGICAL DATA

5-1 Water Ieve! in Klong Bang Yai river (more than 10 years}
Monthly water level :

Daily water level : ; :

Hourty water level durlng remarkable floods in Ehe past

Maxinus annual drscharge_/ vater ievel

f— N = T - S -\ ]

5-2 Sea water Ieyéi at the month-of Kiong Bang Yai rivere
Honthly water level

Daily water ievel

Hourly water level during remarkable cytlone
Obsevatory sites |

Hinimum level

oo e T

- ~88—
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6. GROUND WATER LEVEL DATA

6-1 Ground water level at major points in.Phuket
7. WATER QUALITY DATA

7-1 Hater quality data at major poimts in Phuket

7-2 - Waste waler quality

S;WATER DEMANb AND SUPPLY DATA {wore than 5 years)
B-1 _Hater demand'in Phuket (Population. consugmer)

- 8-2 Ea[er snnply'ianhukef (suﬁn!y volume, water resources, supply system)
9;FLOOD AND ITS:DAMAGE

9-1 Habitual inundation areas f/-maps in the Study area
“{Area, oopulation, duration, depth, time, etc..)

9-2 Flood daﬁage due to heavy stormwaler in_lhe past

9-3 ‘Cause and reason.of floading (Rainfall.high tide,defectashortage offaciliti
es) ' ' '

10, NIGHT: SOIL DATA
10-1 Existing disposal system
10-2 Collected volume and. beneficiaries

10-3 Quality of raw and treated night soil (SS. BOD Vaiue)

— 89—



1. PREVIOUS STUDIES
11-1 Previous studies on the Project in.the Study area

11-2 Previous_Studies on deveioument'in Phuket
“12. OTHER PROJECT

12-1 Ongoing and proposed projects related to the Pfoject
a. Night soil’ '
b. Water supply
¢. lrrigation
d. Road

g0
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KES PWD QEE

nd other Ministrics as well as
in the wiiole Wingdom. Tho

into three main

1. Epecific Tosks.
Po kzep laws and orders concerned wiith

safz%y, on technical zide, in accordance wish fhe

Eéth Januzry 3.8, 2915 (a1
. ) , .

C
akingd wnich affecting the Public Safesy or wellars

b
3

°9‘ﬂ Decym er B.%. 29514 {Liquefied Peiroleum Ces Pilling

inSpocticn,

building cons

and reglonal'aréas.
2,3 The provision of %echnical training Tor othar goveramend
agencies pers sonmd+8 0 order %o increase ihair techrical
N standard. )
Zed The sravision of public utilities and pub11 fagilities cor

— g7 —



(W]

sanitation, safety and'éonvénient communication which are

the basic compohenté for fhe national socio-gconomic

developmant such as: 7 _

2.4 Rﬁxal road canstfﬁction:and mzintenan¢e in accordanes
with The Rural Roads Project. -

2.1.2 Drillihg and;developmept'of deep wells o sSupply
water o communities in accafdance with The Clean:
Hater, Provision Project,

.2.4.3'Construction af brfdges across the river %o relief

congs? stion and to prevent the =sconomic

A%

4 Provision of master_plan_and deiailed design, for. ihe

[
A5
-
4

Tlood conirol system, wastc water trgétﬁent'system,
solid waste disposal in Sccordance:with The Flocd
Control, Weste Water Treatment and Solid Waste

Disposal Prajcct in arba n.;nd-iural areas.
2;4@5'“3tabliéh&ew‘ of the nrov1n01“1 puvlic work offices

for ‘he~proper GIfELthQ ”COHOﬁlC and. shia'publlc

work udmlnlsurwplon in 5he prov1nc -i_ ccordpnce

with The Provindial_?ublié Hork Improvment onﬂect.
2;476_Lhe orov151on af safe and sound publ*c :ac1l1ty i

uctuﬂes such as. ret=1n1vf walls brldpeq etc,

in accord"nce with The ConSuructlon af Permanent

Structures of PuallcﬁFagliltles.Prajedt.
2.4.7 The prevention of danger from elécirical usages,

To inspesct and improve eiectrical‘system in

govarnmental =nd public'bﬁildingsfin?aCCQfdanée'

"with The Pféveﬂtioﬁ of'Danger‘frbm Zlectrical

Usareo Progect - |
To adnlnls* 3t-, 3uner&451 2nd moﬁitdr fhé §To jects
undbrtaken by tﬂc 01f1ce; Y'Re 1onal ult} Devel Qpm entPh 05raz
on technlcal asﬂecu, bj co~ oper tlng uith the Department
of Loc= idm;nlsr"atlon, in ace ordance with The -Regional )

Cify  -Develovpment DrOJect

/3. others



Qthers

. 3“1

3.2

‘over the Shao Phya River, for instznce, Rem

Cers taking, repair and meinitensnce of the bridres

O

2]

I

Bridg?, Krung-thep Bridge, Xrung-tihon Fridge,

Pin ¥lzo Jridge and Sathorn Bridge

Consiructing and decorating of the iemoorarp:
g & L S

structures used in the Royal, governmmenial

ceremonies, festivals and other imporiant events

for the whole Xinsdom,

~ 99 -



8, Saritary Snzineering Divisicon is-ra

sponsible - for surveying
designing, drafting, cost esblmatinc aperation pl

anning of the

-

drainzgs snd seawerazge systam, flood prvtentidn and waste disposal

in uwrban areas il.e munic lnﬂlﬁuldg sanitery districts. fThe functions
iﬁclude detailed designing of drainags sysiem, pumping and fire .
pro%ectidn systam in public bﬁilding in cooperation with the.éy_hi ral
Division andé Siruciural “ngln ering Division. It's a2lso in charge

of consttuction supervision znd avaluation of the sanitary engingering

=

rojects ipclud1ng solving all esxisted problems in zccordance with

mpecifica®ion and plans,-

?. Constructicn Division The main responsibility is concerned

with supervision of gavernment builging construction as well as belng

T checking and 1murov1ng the bullalna canszructlen 1n

incharge o
"specific area and fired a area according to Building Cog :rol-ict. B.B

r
22 and the “vertlon of Danﬂnr from Public Entertaimment ict, B.E 2464,

t

o

It 2lsc inspect and mmlntenancﬁ the sunnrstruﬂ*lve_ rnd th substruciure
of the six bridges that cross The Chas Ph;a River in Bangxok He tropalig,
and bu11a1n~ ceremonial pav1ll1onq used in Royal and State curemonles.

10, The Fhe? 327ty Control DlVlSlon is responsible for inspection

and control the constructlon of the petroleum service station ‘and depnot -
under The Kesping of Liguid Fuel ic%. B.E. 2474 and The Announcement

. . iy th
OI_TheAHatlonal‘Exegutlfe Gouncil No. 28. dated 2970 Decemver 3.3 2514

(Liquefied'?e*roleun Gas m1lllng Law}, Iu-;iégiestabll sues rules and

standard of safty governing the material, dosizn, fabrication and
inspection of fuel and liquified petroleum gas storege tank,

11, Moterials znd Resgarch CDivision is in cha r3e of . perxor 1nc

soll en51n ering nooks, examing and featlng all kinds of constructlop
materials in =¥ e1o] ordance to the PUD re°u1=tions and requirements, unh1331s
2nd research water qu:lltj and waste water. It also ner:orns ‘vesearch

crks in order 4o achizve the bQSt and moss: eco;onical uSE of tocal

£

m2terials, establish the standard af technic2l proctice such as builﬂing
coce, consiruction supervisicn znd design method. The Divisicn also
keeps all necessary 1nf0rn=tlon concernlnv de31gd, tlng Y~<-:~su}_t and
cﬂ“stru0t10 ‘for the benellts of fufure researca and CODSuTUCulGn. '

12. Offlce of The Building. Con*rol bomnltTee The 0 fice was formod

within The PG unae“ article- 20 of The Bulldlﬂb Conirol nCt B.B 2529

The Office, hel.nb equlvalenu to, a d1v1310n has the Oﬂll 2ftion to SthJ-
and tc do sseretarial works‘fcr the uulldwnb Control Committee concerning
all building rezm zulations. It assists The {pnewl Commlttcu to . testigh#e_

211 appezls ag 1nsn lﬁcal {utUO“ltj arders and . lqo prov1aes local

— 102



cror1ty 2ids in przciicing Tie Building Comirol Law
n

13 Provincial Haier Supoly Divisio

is responsible for planning

pfoject to provide adeguats and safe supplies of water $0 pural areas
according to Naiional Ssnomic and Soeizl Developmens Plarn, Tnterier
! ig

2n 2nd PHD's Plan, In addition 1% zcis 25 coraounilsant

ng desigring and expansion of mudicipality's weder supply

wron

sSUrVeys,; -ﬁesigns, cost esilmates and controls consiruciion of

sysism Tor the goverameni a2géncies. pPurihermere, it
srovides water for consumpiion in spe¢ific 4reas such as ZDasiern sea

shore, Songkle Leke, Tung Xuleronghai and villages on the border etc.

A4, Deeovwell Drilling pivision is responsible for providing

adequate potabie waier to communitiss in
drilling. % also does regulary afier service or mainiszance on %
existing tubewells in order %c provide sufficient water with accepiable
quality at all zlm,.' The Division also works on collecti ing the geologicsal
data, date anilysis, surveying and site-investigation.

15, Electrical and Mechanical Enzineering Divisio

of designing, estimating installetion surervision ithe
mechanical system for the government building znd consirum

as an official agenti to inspect the mechanical and eleciric
e

being or going o be installed in public th

LPG stations., I% also construcis the local e‘ecur

[*8

systemi mostly small scale and electrical dlStr‘”Lﬁ o
remota villages,. Furihermore it acis as an electrlcal and mechanical
engineering consuliant 4o all other governmen$® z2gencies.

16, Rural-roads Division has responsibiliiy in survayidg, selecting

and ar rancempnt the priority of rural recads for rural road planning’
of Rural Roads prOJects._ It also designs, consiructs and iﬂtenance
rural roeds for Changwad Administrative Orgenigzation. ~Under The
Announcement of the National Executive Council No. 295ﬁ it regxw rar
apd issues ithe type and siandarc of the rural rsads.““Besides, it constructs
foéds'and highways undsr The Naiicnal Security Plan for regional army,

se

17. Technical Office for City Develommeni Brograa 1s a-

Technical Subdommittée'for_Regional City Develvpmeni Program and responsible
for co—ordinating and vreviding technical aasistance in infrasiructure
planning, consiruction and improvement fo Office for Regional City
Dévélopment Program which is in the Depariment of Local Administration

and %0 cities Local Implementation units.

103~



Provincial Adminisiration

Provincial Public Horks Office: acts ‘as the tschnical consuitant

and provides technical services in architectural and eng;neeriﬁg'f'
concerned with public utilities constructioﬁ and environment torthe
brovincee, It's functions include zll the PWD responsibility and
authority in the pfpvincé,‘as an_ageﬁt or represéntative .of the PWD
in the province, (Thé$e are now 63 0ffices in 55‘Provincea)

—104—



)

ersornel Administiraiion

Public Works Deparimeni has its own siaff both at the central
ard the provincial offices. ‘Phe number of manpower of PWD during

the fiscal year'of 1988 can be classified as follows;

Civil Servant 2,994
Permanent ZEmployes 1,070
Temporary Employes ' 681

{Central Staff 2,273 , provincial ssaff 721)

—106—



£/ 9 Regional. City Development Project (F{L-DP) @#ﬂ@

v 4 NEEHEEE (Department of .ocal Governmeut Miuistry of Interior) i,
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