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PREFACE

In response toa request fmm tha Government of the Kingdom of Thailand, the
_ Japanese Government decided to conduct a master plan study for the
~ Development of Phatthaya Area and entrusted the study to the Japan
_ Internatlonal Cooperatmn Agency (JICA).

JICA %ent te ngdom of Thm}and a survey team headed by Mr. Teruo
, Yoshlmatsu, Nippon Koei Co Lid. composed of members from Nippon Koei Co.,
Ltd. and Yachiyo Engmeermg Co.,, Ltd on several occasions between June 1988
_ and March 1990

" The team held dlscussmns with concerned officials of the Government of the
ngdem of Thailand; and conducted field surveys. "After the team returned to
J apan, further studzes were made and the present I eport was prepared.

: T hope that this zeport wlll contr 1bute to the promotion of the project and to the
enhancement of friendly relat&ons hetween our two countries,

ok wnsh to express my. sincere. appreclauon to the officials concerned of the
Government of the Kingdom of Thailand for then' close cooperatfion extended to
the team,

~ dune, 1990

‘{—W@%’?ﬁf

Kensuke Yanagiya

President

Japan International Cooperétion Agency






MAS’l‘LR PLAN STUDY |
O UFOR -
o 'I‘HL Dnvxc LomnNT OF PHATTHAYA AREA

M, Kensuke Yanagwa

Pxesndm‘t - -
Japan International Coopel ation Agency
’l‘okyo Japan ' _
. L June 1990
Dear Sir,- ' : '
LT e . Lettel of T ranszmttql

We are pleased to submxt heremth the I‘mal Repozt for the Mastez Plan Study for
the Development of Phatthaya Areéa, This Report proposes the development
framework and’ integrated dgvelopment plan toward 2006 for the sound and
_sustainable gmwth of the Area and for contmbutmg to the national economy as an
mtematlonaily well-reputed resort and the center of the Eastern Seaboard region,

- The Repoxt presents priority projects and their implementation plan as the solution
to the pr evaihng problems in Phatthaya at present with the target year of 1996, The
Repox talso pr esents legfil institutional and financial recommendations with a view to
bringing. the proposed m‘tegx ated de‘velopment plan and the prlouty pr03ects into
reality. . _ . .

The Repox b compmses o M_am Report (’Enghsh) .

S : » Summary Report (English)
o Summaly Repoz td apanese)

’Phe Summary Repozt bnefs the ﬁndmgs, plans and recommendations made in the
Study. The Main Repoxt contains full description of the Study results mcludmg
findings, analyses, projections, plans and recommendations,

The Study Team would like to express sincere gratitude to the personnel 0f your
_ Aga_n_cy, Advigory Committee, Ministry of I‘owxgn Affairs, Ministry of Construction,
~ Ministry of Transport and Embassy of Japan to the Kingdom of Thailand, as well as

Steering Committee and Working Group for the Study, Office of Eastern Seaboard
- Development Commxttee and other Offlcldls and pelsonnel concerned, for their
‘assistance. - : :

The Study Team bmcczely hopes that the Study results will contmbute to the
development, and public welfare of the Phatthaya Area as well as to the enhancement
of the natlonai economy of Thailand.

- Yours sincerely,
|
Lj R {75/’/ M@L(,W

Terno YOSHIMATSU
Team Leader







it o Eastern Seaboard

-
£

2y

" THE MASTER PLAK STUDY FOR
THE DEVELOPNERT OF PHATTRAYA AREA

Study Area

(Area covering Phalihaya Municipalily including Ko Lan
“and its southern coastal area down {0 Bang Sare)






L _:--._Wate_r;Corit'aminatioz';: is serious in southern part of Phatthaya Beach







UCTIBUIENY purT BARYIIBY S UInog Jo juswdoraas(]







TABLE OF CONTENTS

Part I PHATTHAYA TODAY AND FUTURE

- R - Page
1. INTROI)UCTION T P 1
R W ] BackgroundoftheStudy R N DU S 1
1.2 Objective and StUdy Area. ..ttt 2
 1.2.1.. Objectiveof the Study - ........ e e 2
122 StudyArea .....ioiiiieiiaiaa... e 2
9. PHATTHAYATODAY ...ovvveeiirrivennannennnnn, ST S
2.1 IREEOGUOHON o vv sy s eree st e s e s e ereee e aee s 5
2.2 .. Naturaland Physical Settings ............ e, 5
2.2.1  Geography and Natural Conditions - ............, e 5
2.2.2 . LandandSeaUse ........ e e 7
223  Environmentand Water Quality ...................... 25
| 2.3 . ~ Social and Economic Settings «.ooverevrreerrnnnnnnnnns 43
- 2.3.1" - Socio-Economic Conditions ........., e 43
2.3.2  Institutional, Financial and Legal Settings ............ 46
24 Tourism: P PR e e ee. 13
2.4.1  ‘TourisminPhatthava ............cc.civrenannnns ... 13
242  TourismFacilities ... 80
25 Iﬁfrasti‘uch_u'e and Uz’bén_SerQices .................... 87
251 Transportation ........ P 87
L 282 UHHHES  Liiiiiiiiii e 102
253 ‘Uxban F‘lcxhtles e P 147
3. DEVELOPMENT FRAMLWORK ...... IR T IO .. 1056
3.1 i o _Natmx}al Policies and Related Plans ...ovvverinnernnn. 155
811 ’\Iatlonal Level ..., e e e 155
3.1.2 _Local_Le_vel_. el e e e 160
32 - Status 6fPre;vi0usPlans e i e arereerae sty 164
3.2,1 © PreviousJICAstudy ........ e e e e 184

. _._'3,2,2 '

DTCP GeneralPlan .....ooovv o, 170



3.3 Development Potential ... .. e e o 176
3.8.1  Advantages and Consbraints ...c....coivns veneeenes, 176
3.3.2  Tourism DevelopmentProspect .......... Cereirees.. 184
3.3.3  Prospect of Regional Center ......... Ch e - 193

3.4 Development Guidelines and Framework ....ovvve.v... 196
3.4.1  Development Guidelines- .v...... ST e ..o 196
3.4.2  Tourism Growth Framework ........co... i eavees . 201
3.4.3  Population Growth Framework ....c..ciieeiiaeis ... 216

INTEGRATED DEVELOPMENT PLAN ....... e 219

4.1 Land Useand Sea Uge Plans .......... e V. 219
4.1.1 Land Use Development Directions i e s, 219
4.1.2  PhatthayaTown Areas Land Use Strategy .....v... R
4,1.3 Jomtien Area Land Use Strategy .i....vvvvii i 231
4.1.4 KoLanLand UseStrategy ........ooiveesnn Levadaeen. 236
415 BeachandSeaUse ........... e iiea i, 238

4.2 Sectoral Plans and Long-List Projects . ...ovivevva i 249
4.2.1  Sectoral Coordination and Identification ofPro;ects voe. 249
4.2.2  WaterfrontImprovements ........ ... eeeaesaa. 281
4.2.3  Tourism Promotion ..........c0c0vvu. BN L. 279
4,24  Tourism Facilities ........ooviiiiiiiiiainans e . 289
4.2.5 Sewerage ............... e e vev.. 305
4,2.6 Rainwater Drainage ..........c.cvieinnans Ceerere.... 343
427 Water SUPPLY .ttt e L 359
4.2.8  Solid Waste Disposal ............ e .. 870
4.2.9 Land and Air Transportation ........... e L. 399
4.2.10 Urban Facilities ...................... e 421

4.3 Impacts of the Integrated Development Plan ........... 445
43,1  Effects of Long List Projects ............. e e 44._5 :
4.3.2  Environmental Impact Evaluation ................ . 449
433  Environmental Quality PIan .............ocoe.oisee.. 452

4.4 Project Program and Selection of Priority Projects .. e 463 _
4.4.1  Criteria for Priority Judgment for Short List. Pr OJects . 463
4,49  Project Program and Short List Projects ............... 463

i



b, RFCOMMEND ATION SONPLAN IMPLLMLNTATTON ......... 471
. 5._1-' ' ,General R T R T SRR 471
'5.2_ Instltutlonql I‘lnanmal and Legal Aspects ...l 471

5.2.1  Institutional :.... e, e . 471
5.2.2 ._Ilnanczal S S 477

5.2.8 . Legdl e BT S S SRR 484
5.3 _Othex RelevantRecnmmendatmns e e 491

Pal tII PRIOR‘I‘I‘Y I’ROJ ECTS FOR URBAN ENVIRONMENTAL

I'\’IPROVEMENT '

6. PROJECT DESCRIPTION S SUREUU e, 495
6.1 WaterfrontImprovements e e 495

6.1.1 - South Phatthaya Land Reclamation and |
Port Facilities . vt e e 495
6.1.2. Phatthaya Beach Restoration ...................... .. 521
6.1.3 TaVanPier ............. S 531
6.2 '.;_Infrastmctuieand Utilities .......ooovney e 535
D G201 SEWETAFE. .u .ttt 535
6.2.2 Rainwater Dr amage e 590
6.2.3 :'Water Supply ... e T S 607
- 6.2.4 - Solid Waste Disposal . ......... e PP 616
6.25 Road ImprovementPlans ..., . ciiiiiiiiiiniian.. 623
7. IMT’LDMLNTATION PROGRAVI e e e 627
7.1 ' Implementamon Pnnmples ........................... 627
7.2 Implementation Schedule and Cost Estimation ......... 628
721 -Implementatlon Schedule ... .t iiviii i 628
7.2.2  CostEstimation \.............00. TR S 632
73 ~Implementation Program ...y 641
731 Oversll Program ©i...ueiivioniiiiiieriiiieiiiiinn, 641
7.3.2. . Waterfront Improvement Project ....... P RPN 654
: 7;;3,;;3: . Phatthaya Beach Restoration Project ... 674
) 7_'.'3'.4' '-__;mmedlate Actlons Requued e h et euute e e 680
74 ' . ’I‘ezms ofRefelence for ‘Subsequent Study .......... ... 682

- 11 -



LIST OF TABLES

' Page
Table 2.2.1 LAND USE OF PHATTHAYA CITY IN 1987 ......... . 20
9.2.2 (1) SEAWATER QUALITY SAMPLEDON
29~30 JULY 1989 . .vvvvrvrririniersnns e 80
2.2.2 (2) SEAWATER QUALITY SAMPLED T '
ON 23~24 SEPTEMBER 1989 ....... e 81
2.2.2(3) SEAWATER QUALITY SAMPLED
2~3 DECEMBER 1989 .........on., e e E R Ty 4 8%
9.2.3 (1) WATER QUALITY OF MAJOR DRAINS SAMPLED - |
ON 29~30 JULY 1989 ....... s 33
9.2.3 (2) WATER QUALITY OF MAJOR DRAINS SAMPLED -
ON 23~24 SEPTEMBER 1989 ......... e 34
2.9.3 (3) WATER QUALITY OF MAJOR DRAINS SAMPLED o
ON 2~3 DECEMBER 1989 .......co.oiiinnnn. e 35
9.2.4(1) WATER QUALITY OF SHALLOW WELLS SAMPLED =
ON 28~30JULY 1989 ........covvvnnnn. s 36
2.2.4(2) WATER QUALITY OF SHALLOW WELLS SAMPLED ~
ON 28~24 SEPTEMBER 1989 .............. e 8T
2.2.4 (3) WATER QUALITY OF SHALLOW WELLS bAMPLED -
ON 2~3DECEMBER 1989 ................ i wei... 38
9.3.1 ESTIMATED NUMBER OF EMPLOYMENT . )
IN PHATTHAYA CITY IN 1989 ....... ST peeeeee 88
2.3.2 REGISTERED POPULATION OF | o
PHATTHAYA CITY o iiiiiiiiinnieranenninnens ... 68
2.3.3 NUMBEROF PHATTHAYA CITY'S STAFF ....... O
2.34 RESPONSIBILITY AND POWER o
FOR PROJECTS ...vvvvieerieininrnn, B
241  PRESENT NUMBER OF ACCOMMODATIONIN .
THAILAND i, S Vicei.. 83
2.4.2 PRESENT ACCOMMODATION IN THE S’I‘UDY AREA |

(HOTEL, GUESTHOUSE, BUNGALOW) ........cvvus.s 84

-1y -



Table

24.3.

Table 3.2.1

: 3..4'1 .

Table

3.2.2

3.2.3

324

3.2.5

4.2.1
4’.‘2,2_-"
42.3
4.2.4

4.2.5

4,26
42.7

'DISTRIBUTIONS OF CONDOMINIUMS |
(NO. OF CONDOMINIUMS AND NO. OF UNITS) ....... 84

~ PRESENT SITUATION OF PROPOSED PROJECTS

AND CAUSES OF UNIMPLEMENTATION %) ....... 171
; 'PRESENT SITUATION OF PROPOSED PROJECTS
AND CAUSES OF UNIMPLEMENTATION (2/5) ....... 172
- PRLSENT SITUATXON 'OF PROPOSED PROJECTS
AND CAUSES OF UNIMPLEMENTATION (3/8) ....... 173
PRESENT SITU UATION OF PROPOSED PROJECTS
AND CAUSES OF UNIMPLEMENTATION (4/5) ....... 174
PRESENT SITUATION OF PROPOSED PROJECTS
" AND CAUSES OF UNIM’PLEME\T’I‘ATION(QIS) ....... 175
) 'WATER SUPPLY DEMAND BALANCE IN 1996
-_ANDzooa U TN 210
WATERFRONTPROJBCTS ...................... . 9
PRE.SENT DISTRIBUTLON OF TOURISTS BY REACH .. 271
I‘U’I‘URE DISTRIBUTION OF TOURISTS BY BEACH ... 272
REQUiRDD NEW DEVELOPMENT OF
'ACCOMMODATION ........... SEUE S 299
FUTURE DISTRIBUTION OF ACCOMMODATION
BY REGION ...... e S 300
- VACANT LAND IN JOMTIEN AREA ..... e 300
DESIRABLE INLAND TOURISM FACILITIES .......... 301

" 4,2.8(1) RECOMMENDED POLICIES TO OVERCOME

LINADFQUACIES OF THE PRESENT SANITATION AND
SEWERAGE ARRANGEMENTS(1/3) v ireerierinnn, 324

B 4 2. 8(2) RF‘COMMENDED POLICIES TO.OVERCOME -

IN ADI“QUACIES OF THE PRESENT SANITATION AND
SI‘WBRAGE ARRANGI‘MLNTS (@73 oo 325



g::j .
ol
q; .

Table 4.2.8 (3) RECOMMENDED POLICIES TO OVERCOME
INADEQUACIES OF THE PRESENT C§ANITATION AND

SEWERAGE ARRANGEMENTS (2/3) ... .ovvevneennn 326
4.2.9 (1) RECOMMENDED WASTEWATER MANAG}:‘MI‘NT G
PLAN(L/3)  vevveeriinninacnnons PO SO 327
4.2.9 (2) RECOMMENDED WASTLWA‘I‘ER ‘VIANAGEMENT L
PLAN(Z/S)  wiveinecnrrenens ST eree.. 328
4.2.9 (3) RECOMMENDED WASTEWATER MANAGL‘MLNT o |
PLAN(3/3) ... NUTUURROT iveens Ceiveee.. 329
4.2.10 POPULATION DISTRIBUTION BY DTCP ZONE AND | o
SEWERAGE CATCHMENT .....ovoruenvniniiinen. 330

4.2.11 HOTELROOMAND CONDOMINIUM UNI’I‘ .
DISTRIBUTION BY DTCP PLANNING ZONE AND BY

SEWERAGE CATCHMENT AREA ........... e . 331
4212 WASTEWATER VOLUMES AND LOADS GE’\IERATI:D IN
PHATTHAYA CITY AREA ........... e i ... 832
4.2.13 WASTEWATER VOLUMES GENERATIJD AT ‘I‘HA o
FARANG BEACHANDBANSARE .. ..ovvvivin.. SN &+ i
4214 DEMAND FORSTWAGE TREATMENTIN NA KLUA
PHATTHAYA TOWN AND JOMTIEN ................ .. 834
4.2.15 SEWAGE TREATMENT IN THA FARANG BEACH
ANDBANSARE ...0vvirrriennnann, e e .. 335
4.2.16 NECESSITY OF THE DRAINAGE PLAN IN THE |
DIVIDEDAREA ....ovviiernnnnnn. SR e 349
4217 BASICIDEAS FORRAINWATER DRAINAGE
PLANNING  ....ivivn.., U e ..., 850
4.2.18 WATER DEMAND FORECAST ......... TS V.. 366
4.2.19 COMPARISON OF SANITARY LANDFILL, | R
INCINERATION AND COMPOSTING .vvivvivnnnnnnn, 395
4220 COMPARISON OF CANDIDATE SITES o D a%s
4.2.21 COST COMPARISON OF cA \IDIDATE sm,s | " | -
FORLANDFILL .........c..coviiinn.., e .. 397

-] -



Table

4.2.92
4,293

431

433

Table

Table

- 625 5

4.4.1
4.4.9

6.1.1

612

613

6.1.4

6.2.1

6.2.2

' ROAD IMPROV’EMLN’I‘ PLANIN PHA‘F’I‘HAYA ........ 409

’ SCHI‘MA’I‘IO PLAN or IIOU%I‘\IG TYPE ..., 441
; SUMMARY OF ENVIRONMLNTAL FFFECTS 01“_
. PHAT’I‘HAYA AREA DLVFLOPMENT ................. 460
' ROUGH UOST ESTIMATE FOR QU .
IMPLDMENTATION e e e e s 461
LVALUA’I‘ION CRI’I‘ERIA .' e, . 465
LONG LIST PROJTCTS ON TIME TABLL .............. 467
© REQUIRED CONTROL MEASURES .......ccovovnnn.. 492
. 'TYPES OF BUILDINGS PERMITTED IN THE |
ALLOWANCE AREA ......... I T S 493
AREA DISTRIBUTION OF RECLAIMED LAND ......... 512
-?*CONTENTS AND DIMENSION OF FACILITIES
CINRECLAIMED LAND .....voiiiniinniinn, S 513
CAR PARK_ING DEMAND FOR PORT FACILiTY o ....... bl4
‘CAR PARKING DEMAND FOR COMMERCIAL
“BUILDING .ooovneen, e e 515
PUKPLUB CANAL IMPROVEMENT PROJECT ........ 598
PHATTHAYA TOWN BOX CULVLRT PROJECT ........ 599
'-_'__,'PHATI‘HAYA CANAL IMPROVEMENT PROJECT ..... 600

6.2.4

- 6.2.6

JOMTIEN ARE A BOX CULVERT CONSTRUCTION

'V_PROJECT e e 601
_IMPROWMLNT PLAN OF PHATI‘HAYA 3ROAD

(SHORT LI‘S‘I‘ PROJECTS) oo, 626

‘SUMMARY OF INTERSECTION IMPROVEMENT
j ;(SHORT LISTPROJECTS) . tiivttiiiisivnraininnenn, 626

BRI



Table 7.2.1

7.2.2

7.2.3

7.2.4
7.2.5

7.2.6

7.2.7

7.2.8

7.2.9

7.2.10
7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

IMPLEMENTATION SCHEDULE OF SHORT-LIST

PROJECTS  covvveerinnnss e Geer 631
CONSTRUCTION COS’I‘ OF RFCLAIMED LAND AND

TOURIST PORT (1/2) . e A 633
CONSTRUCTION COST OF RI‘CLAIMED LAND AND L
TOURISTPORT(2/2) vvnvennn, A T 634
CONSTRUCTION COST OF TA VAN PIER e 635
CONSTRUCTION COST OF PHATI‘HAYA BI‘ACI—I .
RESTORATION ........ e 635
CONSTRUCTION COST OF SEWERAGE AND oFWAGE -
TREATMENT PROJECT . \\vvieeerreeiineisniinineinns 636
CONSTRUCTION COST OF RAINWATER DRAI"NAGE : |
PROJECTS  .ivvvrvienneninn. Sy i i o o ... 637
CONSTRUCTION COST OF WATER SUPPLY | |
PROJECTS  eivviererieiiinenen, S T - 1
CONSTRUCTION COST OF SOLID WASTE DISPOSAL
PROJECTS  ...ovvieen.. IR OO 639
CONSTRUCTION COST OF ROAD PROJECTS ... ....... 640
RESPONSIBLE ORGANIZATIONS FOR PRIORITY
PROJECTS U PRSI PRI - - ¥
CASHFLOW OF INVESTMENT COSTS OF O’VERALL

PRIORITY PROJECTS ....oovivierininennss i, 648

DISTRIBUTION OF CONSTRUCTION cos'rs OF PRIORI'I‘Y |
PROJECTS EXCEPT WATERFRONT IMPROVEMENT AMONG
PUBLIC ORGANIZATIONS .......... e S 649
DISTRIBUTION OF CONSTRUCTION COSTS FOR b

WATERFRONT IMPROVEMENT PROJECT AMONG PRIVATE
ENTERPRISE AND PUBLIC BODIES(1/4) .....ivvuun... 650

DISTRIBUTION OF CONSTRUCTION COSTS FOR _
WATERFRONT IMPROVEMENT PROJECT AMGNG-PRI‘{ATE_
ENTERPRISE AND PUBLIC BODIES (2/4) .............. 651

~yiii ~



o . - Page
Table 7.3.6  DISTRIBUTION OF CONSTRUCTION COSTS FOR
WATERFRONT IMPROVEMENT PROJECT AMONG PRIVATE
- ENTERPRISE AND PUBLIC BODIES (3/4) .............. 652
7.7  DISTRIBUTION OF CONSTRUCTION COSTS FOR
. WATERFRONT IMPROVEMENT PROJECT AMONG PRIVATE
" ENTERPRISE AND PUBLIC BODIES (4/4) .............. 653

“ 1% -



Fig. 2.2.1
2.2.2
2.2.3
2.2.4

2.2.5
2.2.6
2.2.7
2.3.1
232
2.4.1
2.4.2
2.4.3

2.5.1
2.5.2
2.5.3
2.5.4
2.5.5
2.5.6
2.5.7

2.5.8
2.5.9

LIST OF FIGURE

Land Use in 1987 .....ocoven i 21
Zonmgoftl;eStudyArea NUTUTRRTS e ceane | 23
Sea Use Control Zoning by Phatthaya CLty ‘o .'_. . e 24
Ma,;ox 'Threats to Marine Enviromment in Phatthays, el
ATE2 i iaesirsssiceaassarssasciaanns vave 89
Water Sampling Locations .............00 Ceemsenes e 40
Water Sampling Locations .......coovvveninis rereeay 41
Proposed Huai Chak Nok Reservoir ........... bieaes cere 42
Organization Chart of Phatthaya City ......... STTURURU £ §
Revenue Structure of Phatthaya City R v, 12
Number of Guest Ar.rivals to Phatthaya ............ vesuas | 80
Present Distribution of Tourism Facility .....evvevivenen. 85
Present Distribution of Tourism Facility in P_h_atthaj"a

Beach ..o Ceriesiererraenas viee.. 86
Regional Trunk Highways Network ....... | e viaee. 98
Highway ImprovementPlans ............. PRI 99 :
Existing Road INVEREOTY o vrvveeerernenrennererncenens 100
Traffic Volume 1989 Peak Hour ........ aaan, 101
Existing and Planned Sewerage ....ovvvivninieanviserers 136
Wastewater Disposal System Project Phase 2 ..... eeeaess 137
Soi Kazem Suwan Sewage Treatment Works - Schematic | )
1989 e ... 138

Soi Kazem Sewage Treatment Works - Schemauc 1990 .. 139

Soi 17 South Phatthaya Sewage Treatment Works - o
Schematic Planned 1989/90 ..........:...0v.t., Ceereaas 140

Phatthaya City Administrative Divisions Concerned with
Wastewater Management and Control .......... ceriee... 1410
Flood Prone Area . ..vvieiiieievssenansnsanaanns ceeae. 142
Existing Drainage Facilities ......ccoivviniiniiiinnnes .o 143 |

-X.



Fig‘;

Fig. 2.5.18
co 2814
| 9.5.15

9516

831 -

3.3.2

341
342 7
343

_ 344

346

847

348

Fig;

411

4lg

T 413

414
415

416
™
421

422
'_4 23
L _4.2.4__ |

C425

Current Plan for Drainage by Phatthaya City ........... .
Collection Area and Location of Disposal Site .............
E,x'ist,ing Blectricity Distribution System ...l

Location of Urban Facilities ... vuevrnnn... e

'Pro‘lected Number of Guest Arrivals to Phatthaya in
‘2(}06 L liwaessaiesiiecacranses ce e

Phatthaya'as RegionalCenter ........0c..cociviiiinnt, '
. Water Supply and Demand Balance in the Study Area .....
“Thai Tourists Amved toPhatthaya ....ovvvrveiinenennns
* Gross Domestic Product of Thailand ...iveveverennnnnnn.
‘Share of Phatthaya in Domestic Market ........ SR

Growth of tourists Arrivalsin Thadand ........ eraiesnans

. Tourists Arrwals in ASEAN Countﬂes .................. |
-Tounst Arnvals in Thaxland Among ASEAN Countries ...
Forei gn V;sltprs to Major Destinations in Thailand ....... |

'Pha'tthaya Land Deve!épment Concept ., e e

Land Use Plan e tt e e eecinara s oat aans

'_Land Use and Sea Use Concept in Phatthaya Beach .......
| Present Land Use & Sea Use in Jomtien Beach ...........

Pmpesed Land Use Plan for J omtien Beach ..............

Ko Lan Land Use Concept ..............................

Beach and Sea Use Plan ................................

. :Coordmatxon of Sectoral Pians ..........................

WmdSpeedsanlerectmm e ereeirisraeaies e tenreaes

- Wave Heig‘nts and Perlods S PR
: ':Wave HelghtExceedance Curve Laem Chabang .........
- 'Tidal Currents - North Phatthaya ......... v eeenaaaas ..

~¥i-

153

223
225
229
233
234
237
248
250
273
274
275
276



Fig. 4.2.6
4.2.7
4.2.8

4.2.9

4.2.10
4.2.11
4.2,12

4.2.13
4,2.14
4.2.15

42,16
4.2.17
4218
4.2.19
4.2.20
4,221
4,2.22
4,2.23
4.2.24
4.2.25
4.2.26
4,2.27
4.2.28

4.2.29

4.2.30

Waterfront Development Plan Phatthaya ... .o ouivis

PiersatKOLan ’ ...w....".._.'i'I..;"._-....._"..'.-‘;.:'_;‘_‘ﬂ'

Artificial Beach and Promenade Plan of Phatthaya

BeaCh ------------------ DEICICICIE S IR SN SE RN I U I I

Handy Sky Sports  ..c.oovvvvinens '_ ....... e N
Wastewater Planning Zones and Principal W at_&xjshjéds h e
Population and Wastewater Generation Projections .......

Total Wastewater Volumes and Loads Generated in

Phatthaya City Area ...... [P Arrrasens R

Sewage'Disposal with No Further Sewage Development ...

Sewage Treatment Demand .....

The Farang Beach Sewerage and Sewage Treatment

Project Outline  ......ooiviiiaieen NP cereeans
Qutline for BanSareSewerage e s 342

Long Lxst Projects for Dramage Imprcwemenb . ver . | | |
Servxce AreaProjection .......vvviiiieinans e ..... . R

Schematic Diagram of Water Supply System U

Water Supply System ...........coiiiiiae .....
Location of Candidate Disposal Sites ............v0.n. .
Land Acquisition Requirements for ROBA vevrenennns .

1989 DESire Lines -------------------- Vn e --.cncoc'.--l_;_-.o | :
2006 DesireLines ..........covvnnns ................ '
Projected Traffic Volumes, 2006 Existing Roads On‘ly e |

Projected Traffic Volumes, 2006 All General Plan Roads . ..

Projected Traffic Volumes, 2006 All Géherél Plan Roads ... |

Projected Traffic Volurnes, 2006 General Plan Road

Plus Extension  ...uuieeirirersninssans Creesvesies S

Possible Chonburi - Phatthaya nghway Extension and

Year 2006 Traffic  ..........

~Xi -

338

_ 339_.

340

410



I"‘:g

613
6.14
615

4.2, 311:

4232

4,2.38
4235

4.3.1

4.4.1

ig. 521

. 611

6.1.2

6.1.6
62,1

6.2.2

623
6.24
625

6.2.6

6.2.7 -
6.2.8
6.2.9

Ro'é.d_.N etwork Improvement Plan ...l 419
Plan of Chdﬁburi Ph.a{fthsaya:Néw Highway ..oo.ovvvninn, 420
andxdate Sites of‘ Houmng Project ...... ORI 442
.Housmg Prolect Schematlc Plan e | TR 443
‘%Lhematm Plan for Llectl xcxty Supply e e 444
T entative Extent of Phatthaya Environmental
Quahty Plan ............... e e e 462
Long-Lxst P1 mects o '_. ........... U 469
| Proposed’(}eﬁerai Plan Area in the Study Area .. e 494
Waterfrofnt‘DeveiopmeﬁﬁPlan Phatthaya ................ 516
Excursion Boat:?jéfé _éﬁd:.]étfoiereijti‘i e e - 517
Land Use Plan of Réclaimed L=a'.nd ..... s 519
_;Be;ach Restozatlon Prbject -.Sand Sorurces ................ 528

" Location Map fm Phatthaya Beach Promenade

Restoration ... . i i e 529
TaVanPier ..., SOOI e e 534
Sewage Treatment Disposal Phased Development ..... ... 578

Offshore Contoul s and Lines for Possible Quifall P1pes from

B Na Klua and Phatthaya TOWD . vererereerereennneenns 579
; Na Klua Catchment Area General Details ............... 580

g Na Klua Cétcﬁﬁien{; Afea'Details' for Scheme A ........... 581

: Na Klua Cétéhrpent Area Details for Scheme B ..o 582
_J.or_'n't.ien. Ca_téhx_hént Avea General Details ..oovvvnensnns .. 583

.'J omtien Catchment Area Project Details ................. 584

| Phé..t_thaya Town Catchment Area General Details ........ 585

~ Phatthaya Town Catchment Area Details for Scheme A

Extension of Soi Kazem Suwan Treatment Works ......... 586

- xiii -



Fig.

6.2.10
6.2.11
6.2.12

6.2.13
6.2.14
6.2.15
6.2.16
6.2.17
6.2.18
6.2.19

6.2.20
6.2.21
6.2.22
6.2.23
6.2.24

7.3.1

7.3.2

7.3.3

Phatthaya Town Catchment Avea Details for Scheme B . -
Construction of New lnlandTreatmentWorks e

Phatthaya Town Catchment Area Detalls for Scheme C .

Construction of Coastal 'l‘n,atment/stposal Works '

Site Requirements in Reclfumed L‘md Schemc C B

- Tull Sewage Tr GALIMIEIE .+ v v e s eraers e PR

Priority Project Area (Rainwater Dr:air'lage) . '. e

Puk Plub Canal Improvement Pr oject Plan e TR coo ':. .

Phatthaya Town Box Culvert Constructlon P}. OJect e 3 |

Phatthaya Canal Improvement Project ......... e

Jomtien Box CulvertProject ... oo s, _..' :

Longrcudmal Profile of Pipeline .......... IESTRE R -

Layout of Pr oposed Tr eatmentPlant o
Phatthaya- Na Klua TreatmentPlant ..... e P

Proposed Distribution Pipeline (I‘lrst Phase) .. e o

Proposed Distribution Plpehne (Second Phac:e) Reference .

Plan of Sanitary Landfill ............... e .
Typical Section of Landfill ... ... b S

Procedure of Sanitary Landfill ..... b PETTRIS RS

Legal Proceedings and Institutional Framework for

Alternative B e e SR

Legal Proceedings and Institutional Frameivo.x{k for

Alternative B e e

Legal Proceedings and Institutional Frameworlk for

AlternativeC ... . e e e

- %IV -

613

614

815
620
621

622



ABBREVIATIONS -

Governmen 13l Offices and Agencies

 CAT
- DOH
DOLA

_ DTCP

EGAT
HOD/HD
IEAT
n
MOAC

- MOC
MOF

" MOUMOINT :

MOIND
NEA
NEB
NE’SbB
NHA .
OESB
PCHPCG
PEA
PWA
PWD
RTG
TAT
TOT

-:'JICA_

o ;;'Commumcatmn Authonty of Thailand
:Department of Highway
: - Department of Local Admmlstratmn

'Department of Town and Country Plannmg

hlectl 1{:1t,y Generatmg Authorlty of Thalland

‘Harbour Department ,
. Industrial Estate Authority of Thailand
s Land Department

Mxmstry of Agriculture and Coﬁpera‘mves

: . Ministry of Communications
: * Ministry of Finance -

Ministry of Interior

Mii_}isi;ry of Industry
National Energy Administration

National Environmental Board

'National Economie and Social Development Board

Nation al Housing Authority

Ofﬁ_ce of Eastern Seaboard
P_hatthaya City Hall -

. Provincial Electricity Authority

Provineial Wétérwaks Authority

Public Work Department

: * Royal Irrigation Department
. Royal Thai Government

;- Tourism Authority of Thailand

Telephone Organization of Thailand

Japari International Cooperation Agency

- XY~



Others

BMA

BMR
ESB
APCA

Abbreviation of Measurements

Bangkok Metropolitan Area S
Bangkok Metropolitan Administration

Bangkok Metropolitan Region .

Eastern Seaboard Development Cor_nmitteé

Administration of Phatthaya City Act

Length

Area

Volume

Weight

Time

mm

cin

km

sg em
sgm
sq km
km?

cum
MCM

millimeter
centimerter
metre
kilometer

square centimeter

:  square metre

square kilometer
square kilometer

liter
cubic metre
million cubic metre

Milligram
Kilogram
Tonne (metric ton)

second
minute
hour
day
year

- xXvi -



Derived measures
. mdls
. cum/s

Ceum/h

cum/d

MCMly

Cded
mg/t
-

- QOthers " BOD
R - RBC

O&M
S

CTVD
HWL
LWL
‘MSL

v
9

Eié‘ctficél measures
e
He
—_
KW
Gw

. I_I(V,?h"' )

. kVA
- MVA

cubic metre per second
cubic metre per second
cubic metre per hour
cubie metre per day -

million cubic metre per year

litre pjér capita per day

: milligram/ liter (ppm)

per cent

Biochemical Oxygen Demand
Rotating Biological Contactor
Operation and Maintenance

Feasibility Study

Detailed Design

:  high water level
_' low water level
B mean sea level
AMSL

above mean sea level
volume

discharge

volt
ampere

:  hertz (cycle)

watt
kilowatt

":_ megawatt

gigawatt

:  kilowatt hour

kilovolt ampere
megavolt ampere

- xvil ~






- L INTRODUCTION

1.1 Baékgéuuiui of;_tlgo Study_ _ =

The (_:ovemment of 'l‘halland axms at estabhshmg a semi-industrialized
country during the Sixth N atlonal Fconomic and Social Development Plan
(1986/87-1981/92) mainly the ough export promotion, foreign exchange earning
and improvement of_eéonoinic efficiency. In line with this policy, the
Government has launched a national development plan for the “Eastern
Seahoard (ESB) region” as a priority area in order to solve the problem of excess
accumulation 'of"popﬁl'a'tion ‘and industrial activities in the Bangkok
.Metx opohtan area’ as. We 11 as to rectify the regional economic imbalance. The
touusm mdustz‘y, the smgle hxghest foreign exahange earner in the Thai
economy, has been growmg rapidly attracting 4-2 million foreign tourists in
1988 aftera ngox ous campazgn “Visit Thailand Year”in 1987,

Phat(,haya is the second bxggest tourist destination in Thailand only next
to Bangkok. In 1987, 1,417 thousand tourists visited Phatthaya out of which
1,012 thousand were: from overseas. Phatthaya also has come before the
footlight as the natqfai'centef of the growing ESB region for research,
commercial and business activities as well as for residential development. Its
development has been accelerated in these years as the development of Laem
Chabang and Map Tha Phut were set on their ways. However, due to the lack
of propex legulatxon and gmdance for land development and use and
madequate provision. of infrastr uctures, problems including water supply,
water pollution, traffic congesi;lon and chsoz derly land development arose and
are becomlng acute

N In 1978 and 1979 JICA (Japan International Coopexation Agency)
conducted Phatthaya Infrastr uciuxes Development Master Plan and
Feaablhty Study (“Previous JICA Study”) Many plo_;ects and measures
pxoposed by the Previous JICA Study, however, are yet to be implemented.
'After 10 years, various, problems arose and development environment has
sxgmflcant,ly changed New roles and functions including the role as
multifunctional area and regional center of ESB region are needed in the
- Phatthaya Area also,



Considering the above, the Government of Thailand reachied the conclusion
that a master plan study should be conducted for the development of Phatthaya
Area and made a request to the Government of Japan for the St.udy In
response to the request,the Government of Japan’ dx%patched a JICA |
preliminary study team and agreed on the Scope of work pn__the_ Study on

December 20th, 1988,

1.2  Objective and Study Area
1.2.1 Object_ive of the Study

The objective of the Study is: “to formulate a master " p'lan'(t'ai'gét’jre?éir
2008) for the development of Phatthaya Area’_'with’ a view to' p;éxi‘i’o‘tili:g social
and economic development of the Area, considering the radical development in

recent years.”
1.2.2 Study Area

Study Area is defined basically as “the area of Phaithaya City including
Ko Lan and its southern coastal area down to Bang Sare” as defined by the
Scope of Work (SW),

However, from the viewpoint of imp‘roving unbaianced'diﬁribﬁﬁdn “(;f
economic activities, particularly the excesswe concentratlon of actlwtles in.
coastal area, a need arose to look into areas outside the study area as definec} by
the SW, especially the hinterland area of Phatthaya. :

Considering this situation, the Study Team has dealt with development
issues outside the Study Area flexibly and to the extent possiblé in the event
that analysis was made for an area outside the Study Area, the ar ea for
analysis was determined considering direct influence of Phatthaya and also
needs and characteristics of each sector, '

The following list shows areas to be covered or consxdered by the Study for |

each sector



| _ Categ_()ryA '+ Inland boundary is approximately 500 meter from

S Sukhumvit highway to the east.

| 'C{Ixtegory-ﬁ. . Areas cavered by category A plus areas further to the
' o o -east.

Cétégdry c Area including these under categories A and B plus

. ESB region as well as BMR.

. Sector Planning Planning
. ' o  Boundary Horizon
Regional development plan C
 Land use plan A
 Tourism plan B (C)
- Tourism facilities plan B
Legal, organizational and C
financial aspects
Demand forecast A (®)
'fi’z'anspéi‘t pi_éin_ | A (B)
,Stm*m,water.dfainage _ B
Water supply plan B
Sewerage plan A
Coastal and sea use plan A
* Public facilities plan A (B)
Eﬁviroz_zmentai _é.épeCt A (B)
Sdcio-economic aspect, A (G
Low income housing B







2. PHATTHAYA TODAY

21 - -Introduction vin

' The 31Luatmn of Phatthaya today is cmtlcal Thex e isno disagreement among
'concel ned peoplc on this mattel Water supply shortage has been so serious that

many hotelliers have resorted to buy water from venders bringing in water by
trucks. Many of them are resigned enough to advise their guests not to swim in
the beach because of high level of pollutidn. Crime and traffic congestion are also
often cited as unpleasant characteristics of Phatthaya city, Some have even
star ted talkmg about the dechne of Phatthdyd a4s an mtei namonal resor t

'l‘he sxtuatxon is mdeed serious as presented in tlns Chapter. 1t is, huwe\rer,
- not at all without hope. Tourists themselves seem to have more optimistic
_ attztude than hotel lers or travel agents. Present conditions of Phatthaya in the
lattex halfof 1989 were surveyed. Problems were identified and their cruise were
sought. This chaptm presents the resulis of examinaticns on Phatthaya today.

22 N atux al axzd Physzcal Settmgs |
221 Geogx aphv and Natux al Condztlons
1) Topography

Topographlcal feaﬂﬁréé of the wh@le Study area may be characterized by two
parts, Those are, the bea_ch are namely Phatthaya town, Jomtien and southern
beach, and the upland area in Ong Phra hill.

"The beach area is generally flat with gentle slope extending from its
hinterland to seashore However, narrow strip of flat land, elevation of 5m or
]ess, is formed along the seashore and is shghtly h:gher than its hinterland. The
fown and developed areas are grown on the strip of Jand.

'I‘h‘é 'upland aren is ldcated in the south of Phatthaya town and is jutted to
into the sea with a plain slopmg from top of Ong Phra hill (about 100m above the
sea 1evel) to the sea.



The area behind the flat land along seashore forms the lowlands where
swamps are distributed in some places. The lowlands have a function of
temporary retardation ponds for rain water coming down’ from the uplands
Behind the lowlands, Sukhumvit road and railway on raised embankment run
generally parallel to beach line. These also have a functmn of llke levee for flood

from the uplands.

2) Climate

The study area is in a tropical forest zone with the climate divided into dry
~ (December - April) and wet (May - November) seasons, Eight years records of an
observation station in Phatthaya present information about rainfall as shown in

the figure below.
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. . 2502 '

. s
50 ;f;f = /////
| —
7 7/ __ %/// % //
:/ 7

w1 % i %

% 12,0 7 V V !‘/// V % V r‘/ .
EWEN i
Jan, Feb. Mar. Apr. May Jun, Jul.. _ Aug_.. - Bep. Ot No'_a. B Dec.
Month
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The annual average rainfall is about 1200 mm, ranging from 8'1_5'. mm fo
1630 mm, of which more than 80% of annual rainfall occurs during'Wét season,
The amount of rainfalls in Phatthaya is somewhat less than other areas in
Thailand.

The annual average temperature is around 27 degrees C, }nghest in Apnl
and lowest, in December with small difference from the average. ' '

Typhoons, in most cases, originate in South China Sea during June to.
December and pass through the northern part of Thailand from June to -



September and its southern part from October to December. The east coast of
Gulf o{' Thaxland has Seldom suffei ed from the damnage of t.yphoon '

'l‘he average wmd velocxty r anges f1 om 2.5 m/s to 7.0 m/s with the dn ection of
suuth -westery from May to September and northery and north-eastery from
Octobel to January o : '

3 Geology
The 'bé-ét(:h"én& éstuaiin" Hé;ﬁbéitt being mai-nly' composed of sand forms a
seashore dune on whmh ‘developed and southern beach areas are built. Behind

the seashore dune, the alluvium deposit ranges in low land area, Ong Phra hill is
mainly composed of granite, extending to form an inland terrace.

2.2.2 Land Use and Sea Use’
1) LandUse

The totai area of Phatthaya C;ty is 50.29 km?2. Areas by land use types in
1987 are shown in ’l‘able 2.2.1 and Fig, 2.2.1, As for the land use classification, it
is mdlcated that 75 2% are for agncuitural area; 10.7% for residential area; 5.3%
for commercm} areq; 3.4% for transportation route; 1.4% for religious area and
1.1% for open-space. But, actually, the agricultural areas are mostly unused, and
perhaps, already committed for sale for other use in the future.

. In particular, many commercial and business facilities, such as hotels,
cdndpm_i_n:iums,"shap_ houses and offices are located in the seaboard. Commercial
flacili_t_ires,,_lrike :sh_op_hous_es are concentrated in the both sides of main roads which
include “Phatthaya Baach Road”, “Phatthaya 2nd Road”, “Na Klua Road”,
“Central Phatthaya Rcad” and “South Phatthaya Road".

There exist many prwate investment activities ﬁ om Phatthaya City to Bang
Sare, Bspeually constx uction of hotels, condominiums and so on, spreads along
the seahoard;- A gx eat change of land use in some areas took place between 1987
and 1989 Indeed not only the areas along the main roads, but also some of the
inland areas have been the subject of the high-pace construction rush of hofels,
condominiums, shop houses and so on. Consequently disorderly land
dev:alopment has béen in progress; urban sprawl has rapidly progressed; and
many pends and swamps whwh provide the water storage function are
' d:sappeaung by landf' i1



Although the construction 1ush of hotels and condominiums. spxlls over the
southern boundary of Phatthayq City toward Bang Sare, thete still exist much
more “open-spaces” as well as “rural and agmcultural axeas” in tius area than m

the Phatthaya City.

Gener ally speakmg, in the mland area, east of Sukhamvxt Road housmg
estates and condominiums are under construction mthm about 1 km from
Sukhumvit road; but, the areas further east of Sukhumv;t Road still remam

mostly as open-space or rural and agr icultural areas.

The study area can be divided into seven sub-areas, each thh dmtmctwe
landuse characteristics. Figure 2.2.2 shows the subareas. The follawmg is an |
overview of existing landuse characteristics of the subareas. oo '

(1) Phatthaya Beach Area
Na Klua Town Zone:

It is bordered by the northern boundary of Phatthaya City, Soi NaKlua
13, and Sukhumvit road. An old downtown with Na Klua market as its
core exists. The majority of residents are found on the banks of "\Ta Kiua
river and the vicinity. In addition, many squatters remde amund

swamps near the sea.

Industrial establishments such as tapioca factories, repair shops for.
vehicles, furniture factories, sawmills as well as building materials
factories exist along the western side of Sukhumvit road.” In between-
such establishinents, there are Djittabhawan college, témpiés', S’chOéI's',
and public facilities, like a tax office, a fire station and a police station,

North Phatthaya Zone:

With boundaries of Soi Na Klua 13, Central Phatthaya Koad and
Sukhumvit Road, this zone contains many tourist facilities, such as
hotels, restaurants, souvenir stores, which are concenfrated in the'
southern beach front part, enclosed by Beach Road and Phatthaya 2
Road. '

Along both sides of Central Phatthaya Road a senes of shop house& lS. -
formed. Currently, high grade commercial chxhtles and busmess
facilities are under construction or planning, -



n 'éﬂﬁiti‘c‘m' the conétrtiétioxl'of' housing estates and shop houses is being

a _extended to the inher areas from main roads in ‘this zone,

South Phatthaya Zone

Its boundaries consist of (‘entral Phatthaya Road, Tappx aya Road, Thep

e Prasit mad and Sukhumvit Read. There are hotels, restaurants, beer-
© bars and mght clibs concentrated along Beach Road and Phatthaya
' ‘Road in this zone. It features the night tourism of Phatthaya. Again, the

(2)

construction of residential units and shop houses is extended to the inner
areas of this zone..

Kha(i P:hattﬁay.a' Area

Its boundaries consist of Tappraya Road, and the coastal line. It has

' hotels of top class; is V'e'léy'neat to the downtown of Phatthaya City but

®

'keeps well its own neatly isolated characteristics providing beautiful
beaches. Tt is fit for being honored as an international resort,

J th_ieﬁ Beach Area

Its bouiiﬁéﬂéé r':('}'n'.si'st bf Thep Pr éé.it,'Road and the southern boundary of
: Phatthaya Czty, and Sukhumvit Road. A construction rush of hotels,

(4)

(6) -

wndommxums and shop houses is now found along Jomtien Beach Road.

Still, many open—spaces remain in the inner areas within a distance of
100 1o 200 meters from Jomtien Beach Road.

'i‘ha Farang Béach Area

It belongs to the western part of Sukhumvit Road, the northern and
southern :bbundaries are formed with Phatthaya City and Ban Hua Hin
respectively. Tlhere are some scattered hotels, condominiums and
hotisihg estates along the shore, under the conditions of either having
be»n constructed or bemg constructed. The remaining partis entirely of

openpspace m rural&agrmultural area”

Bang Sare Area .

It is the souther‘n most part of the planning area of the Study Area. The

| ﬁsherv vnllages in Bang Sare is the core of this area, At present, DTCP
'prep_me_d.a Samtaly D:st,uc_t Plan for this area. Accordingly, its



residential and commercial activities are all concentrated in the fishe_ry
villages of Bang Sare. In addition, in the eastern side of Sukhumvit
Road are found scattered housings.

(6) Ko Lan Area
It is Ko Lan Island itself; and has beaches of '1_‘5.—\{5h, "i‘ién:, _Sa Mae and
Nuan. Currently, Nuan beach has the Hotel Koh Larn Island Resort.

And Hotel Island Inn, which is located at a distance of 400 meters south
of Bang Ko Lan, is under expansion work of its buildings.. '

The whole island well conserves natural co.'nd'iti.c.m_s _e:'{ée;:)&t in the
vicinities of Nuan Beach's hotel and Bang Ko Lan,. '

But, Ta-Van beach, the main beach, contains many s_hop___hou,ses, and is
inevitably disordered. On the other hand, there are less shop houses in Tien
beach, and accordingly, the beach still keeps its calmness. -

(7) Inland Area

This is the area east of Sukhumvit Road. Residential areas, shop houses
and factories are currently concentrated within about 1 km fre_m _Sﬁ_k_humvit _
Road. The area beyond about 1 km from Sukhumvit Road is almost entirely
of “open-space” or “rural & agricultural area”, except for scattered .vi_llages._

. i 0 —



2)

T

- Beach and Sea Use
Tntroduction

| B'eaic":h?an'd ‘sea usé'at'Ph‘atthaya"tdday is dominated by tourism and
,:ecreation ‘with commereial fishmg now restricted to the north and

N south lumts uf the stady area. Phatthaya has developed from a smail
_ f'shmg pﬂrt to xts present posxtion ag a major tourist resort in a brief

- i.permd of 30 years, duung which rapid development has taken place.

- 'Int,enswe land development without effective planning contrals has had

an adv__erse effect on- the coastline and beaches, creating immediate

: pro’blems and also others with serious long-term effects. An immediate

problem recognized by the authorities and beach users is the utilization

~of the sea by an increasing number of visitors which leads to conflicts

between vaimus activities, poor safety conditions and risk of serious

' 'accldents ‘Another problem, with long«temn consequences which are not

- yet suffi uently recognized, is encroachment of construction on to the

(2)

beaches causing permanent loss of beach sand and coastal erosion, The

very features which first attracted visitors to Phatthaya are thus

threatened.. In ;he'téespript_,io_n of existing beach and sea use which

follows, attention is drawn to areas where such problems already occur

or appear imminent,
Existing Conditions _

Within recent years ieadmg to the current situation at Phatthaya, there
has been a steady increase in the use of beach and sea areas for tourism

and recre-ltlon Phatthaya cugmally was a small fishing village at the
~ south. camer of Phatthaya bay. Its development as a recreation area led

progresswely to the use of the north and central parts of the bay by
mmmers, and sa:lmg and powered craft for sea sport. Fishing and
reargatmnai activities co-existed, and conflicted, for some years. This

- was the situation prevailing at the time of the JICA Master Plan Study

(1977) Since’ then there has been 2 gradual separation of these two
functlcns A fishing pier was built at Na Klua in 1983, Fishing vessels

_ prgv;gu_sly at. Phatthaya. have moved to Na Klua and activities at

Phatthaya are now mainly recreational. The current situation is that

‘the whole of the ma'inlap'd:_study area, except at Na Klua and Bang Sare
“at the north and south extremities respectively, is used for recreation -~

- swimming, water sports and excursion trips. These activities have

'""‘11—_



spread from Phatthaya to Jomtien and further south, Ko Lan also is.
primarily an island for recreation, The fishing industry operates from
Na Klua and Bang Sare, and at both these locations :f;heré:axr'e; small boat-

repair and boat-building yards.

The Study Area:~ The study area extends from Na Klua to Bang Sare, a

total distance of 34 km measured along the coastline, Also mcluded 1s'
Ko Lan island, 9 km west of Phatthaya. The study axea is d1V1ded into’
sub-areas for describing beach and sea use, which are indicated on the -

figure below.

/ X / !“xshmg pse:

-

% ' ,
£ Fishing
piers 2747
{BANG J/ 73

LSARE

“le.__



' The: nea:‘shure area is a nmdﬂat whu,h is not atiractive to
' and Na Klua ha& retamed lts mle as 8. ﬁshzng base, A fishing

_-_51‘)16‘1_ 85{) m long which extends nor thwa:ds f:t om t:he coastline is used by

T '_:Iocal veskaels IIowevel the water depth alongsnde at low tide is 1 m or

less, whmh is msufnment for vessels to operate efﬁuentiy A boater epair

" 'and Lulldmg yazd whlch has two shpways, is located to the west of the

e _,1003 of the ﬂshmg plex.'_ This yard's pllﬂ(!ip’ll activity is the repair of

@

. timber excursion and fishing vessels.

Headland "Ib'(,.twwn.Nél Klua and Phatthaya:~ This headland has one

large and two small bays with narrow beaches. Buildings on the
coastline are mainly small (hohday bungalows etc.) but recently a few

- high-rise condominiums have been built. The SLtmg of boundary walls of
,.-"new developments too clo&.e to the shozehne suggests that LO’iStal erosion.
xs hkely to be a growmg pz oblem o '

-'f Phatthava Bav and Beach = Phqtthay'i bay and beach are extenswely |
: used for zecreatmn and thexe is much congestion and conflict of
| actlwtms - wh:ch are sunbatlnng, swxmmmg, various water sparts and

'"’-_departmg fox or xeturmng from, excursion trips. The boats in the bay

,j_ate mamly excmswn Vessels, speed boats, water scooters and pedal

o boats. (Sallmg yachts and surf boards have largely moved south towards

'Jommen) The Phatthayﬁ ‘entertainment area” comprising restaurants,

barsrand-mght clubs is at the south end. It is built over the water on
timber piling. Other structures are simple timber piers and small

congrete. boat ramps, but there is no proper fac;llty for berthing of the

' -..}al ge numbez of exsurﬂion vessels. 'V 1sual mspecmn indicates that the

" - beach is erﬂdmg in South Phatthaya in- fmnt of a restaurant terrace
lwhu,h encwaches on to the beach, and genemlly along the sea wall in
" froni; of the Phatihava Beach Roadeauth Phatthava Road junction (see

' phetﬂgz aphs 2 1 ts:) Z 3)

_'Laem Phatthaya — South of the tip of the headland there are three

i 5mall beaches usecl by - wealihlex visitors staying at the Royal Cliff and

'__othex hotels or puvate beach houses and by members of the Royal
Varuna Yacht Club. This area has good sea breezes and is favoured by

salhng yachis and wind-surfers.

) Jomtnen Eeach - Development which now extends aboutl 7§ km along

the coast, Lonsxsl,s of hoi;els bungalows ‘mgh and low rise condominiums,

13-
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:shops, ate, Sw_immingﬂa;xd water sports are the main aclivities. At the
“niorth end of Jomtien at Phatthaya Park, trees have been planted and

o beaéhside'faéiiities Spiiciodsly' laid out,. A short distance scuth there is
~* gtill a beachi of adequate width with some vegetation cover. Progressing
o aicng the coastal read, hawever, developments appear to be following

"those at Phatthaya, m that the coastal road and sea wall have been
“constructed too close to the shore, storm waves will be reflected and

- _eros_io_h with loss of beach sand will follow. Early signs of this are

already evident at the south end of the coastal road (see photograph 2.4).

'The coastal K‘O'ld stops_]ust, nor th of a tidal inlet at Ban Pak Khlong.

Coastlme between Joxnt:en and Bang Sare:- Thls area (Tha Farang
Beach) is now b_emg developed ‘but, as ‘there is no coastal road, it is

relatively ;-u_nsp'oilt with irregularly spaced new developments and old
fishing_ settlements. Most of new structures are set back from the shore,
with;_three: exceptions - .the Ambassador City Hotel Complex, a
privately owned marina for sailing yachts and powered boats comprising

| ‘a small haxbeua basin (capacity 700 vessels) pxotected by two

breakwater 8, and a sma,li beach resort with timber/thatch cottage

; accommodatwn 'i‘he terrace of the Ambassqdnr Clty Hotei is the most

- .serious example of construction encroachment causing coastal erosion
- observed in the study area. Phomgraphs 2.5 (28 July 1989) and 2.6 (11

Dec. 1989) illustrate the major chang’e which occurred in less than 5
months ‘ -

_Bang Sarezf This IS a ﬁéi‘xing village pursuing its traditional role with

limited, simple facilities for visitors. Boats can be hired for fishing or
scuba-diving, Fishing vessels operate from four main timber/concrete
piers about 250 m long and a number of smaller ones. A small boat-

: repair yard serves some of the local vessels.

'Ko Lan Island ’I‘hxs 1sland is the populm destination for day-trips
| :from Phatbhaya attractmg visitors by its relative tranquility, white

sandy beaches and coral reefs Most activities are beach and sea-

" oriented. "l‘hey mclude swnnmmg, snorkelling, scuba-diving and
"v;ewmg the coral reefs from gIass bottomed boats, Environmental
- damage to the coral reefs has been reparted by careless casting of vessels’

L '_gi_q_{:h?:;rs, soli(_{wgs__té_, oil and grease discharged by boats, illegal callection
... of coral pieces as souvenirs or (in the past) use of explosives for fishing.



(3)

The popular beaches {Ta Van, Tien and Sa Mae) are on the west side of
the island, but there are no piers here fox passenger embalkatmn and'g
disembarkation, Theonly fixed facility is a concrete pier. 110 m lang on
the east side which is of inadequate Iength for dccess at low watel Ko'
Lan is the home port for some of the excursion vessels opexatmg from'

Phatthaya.

Summary of Cuu ent Beach and Sea use

Fishing, boat repair and boat building at Na Klua

® Recreational use (swimming and water Sports) of about
28 km of coastline eztendm%from just south of Na Klua
through Phatthaya Bay to the south end of Jomtien
beach. Excursion vessels w1thm this area operate fr om

Phatthaya Bay.
® Isolated recr eahonal facilities south of Jomtxen
Well est‘lbhshed fishing centre at Bang Sare

® Recreational use (swimming, water sports and coral
viewing) at Ko Lan _ o

&

&

Institutional Arrange'ments

Three bodies are responsible for zegulatmn and control of beach and sea‘; 7
activities, and marine matters gener ai]y, at’ Phatthaya - Haa‘bour'
Department, Phatthaya City Administration and Marine Police.

The Harbour Department is responsible on a national basis for marine
matters. In the context of Phatthaya the significant duties are
protection of the marine environment, registration and hcensmg of boats -

‘and crew, approv'zl of structures extendmg from the shoreline and of -

scheduled passenger services, The study area is controlled by a new sub- "
office in Phatthaya, opened in 1988, which reports to Harbour Reglon '
No. 6 at Chachoengsao. Phatthaya sub-office carries out mspectlons for -
the above-mentioned matters - its principal concerns are safety checks
on boats and structures and iﬁspéction of 1iféSavii1"g 'e.quipment"_
Particular attention is paid to passenger - carrymg cornrm:r{:xa}.=
vessels, The office does not own a boat, has a limited budget and few"
staff, and thus is hampered in its mspecmon dutles o

Phatthaya City Administration (acting through the Coast Guard) is
responsible for zoning and control of beach and sea areas allocated to

various activities (see Fig, 2.2.3) - swimming, watér sports involving

.._.16__-



‘boats, mooring of boats and passenger transfer, The current regulations

were issued in 1984, The administlatﬁive departments of PCA are also

_ concemed wn,h censtructmn approval of marine structures (following
‘ appmval in prmclple by the IIarbom Department). Marine structure
" demgn is can;ed out by PWD on behalf of PCA. PCA’s jurisdiction is

restrlcted to the admmism_atlve boundaries of Phatthaya from Na Klua

o Joxi_ltiell, and Ko Lan. The Coast Guard (employed by the City

Administration) enforce the zoning regulalions, provide sea rescue
services and generai assistance to sea users. The Coast Guard has 17

' employees and 5small boats

The Marme Police, which is part of the national police department

“ controlled by the Ministry of Interior, is responsible for policing

infringements of the law and for the security of all sea users, The Marine

- Police has 20 staff; two medium sized boats and one small boat.

(4)

Cm‘rent Problems and Deﬁciencies

Genexaily . Encroachment of construction beyond the natural
shmelme, interfering with the beach’s natural coastal
_ “protection Tunction and leading to erosion (examples -
at Soﬁt}i Phatthaya, south end of Jomtien beach road,
Ambassador City Hotel - see photographs 2.1 to 2.6)

Phatthaya Overutilisation of sea areas within the bay and
: ~ ineffective demarcation between activities, leading to
severe congestion, patential conflict and risk of accidents.
Problems are compounded by excursion boats embarking,
“disembarking and tiansferx'in'g passengers via the beach.

e Lack of convenient, efficient and safe fixed facility for
embarking and disembarking passengers arriving or
departing by sea on eéxcursion boats and other vessels

@ Narrow beach which appears to be eroding pro-
gressively - insufficient space for relaxation and
recreation

@ Laclt of waterfront land in south Phatthaya for a coastal
road, promenade and essential facilities. Waterfront



Jomtien

Na Klua

Ko Lan

Regulation
and
Control

@

&

occupied by unauthorised piers, restaurants etc. of
entertainment area. o '

Rapid development with 'ina.d-éq'uat'e planniz‘igﬂalid control
which could result in similar problems as at Phatthaya ~

both on the beach and sea sux‘faée B

No provisien for promenade, tree-planting or other
coastal vegetation at south end of beach road

Pier of insufficient length for fishing vessels to operate
efficiently o

Lack of facilities for passeng'er,'embar_k'a‘.ti_on and
disembarkation — no piers on west side of island and
pier of insufficient length (unsuitable at low tide) on east

side

Risk of damage and degradation to coral reefs and beach
pollution, as tourist activity increases

Limited powers of enforcement and inadequate penalties .
for breaches of marine use zones and safety regulations,

Lack of effective action by building control authorities to
prevent construction encroachment on to the beaches
which causes coastal erosion,

Inadequate equipment and financial resources for
effective supervision and control of marine activities.

The figure below shows the location of the principal physical ﬁrohlems'

and deficiencies.



Key
O Encroachment & Erosion

@ No piers for excursion

Beats

® Congestion of sea area

@
JOMTIEN

| @ Narrow beach
® No terminal for passenger

sea transport

LOCATION OF
PROBLEMS & DEFICIENCIES

@ Pier leng.th insufficient

{5) .Cbxi:mitte_d?rojeét_,s .

A t,ouris'ﬂ_-_éért_,' is to be constructed at Phatthaya, funded by an OECF
loan, The impléme_ﬁting_égeﬁcy is the Tourist Authority of Thailand.
The _f_‘éasiblii-i%y_study was td_'-(_:ommence in January 1990, followed by
detéi_ﬁ_éd_désign and construction over a total period of 45 months.

_Oﬁ-béha]_f of PCA, PWD has.prepared a design and cost estimate for a
pier at Ta Van beach on the west side of Ko Lan Island but the execution
programime is uncertain.

o, l 9 —_—



Table 2.2.1 LAND USE OF PHATTHAYA CITY IN 1987

Classification Avea Share
No.  ofLand Use (Rai) (%)
1 Residential Area 3,466.?&_7 1072
2  Commercial Area '1,725.{30 5,33 .
3 Institutional Area 145.62 0.45‘
4 Industrial Area 167.50 052
5  Warehouse 35,83 0.20
6  Religious Area 464.91 1.44
T Infrastructure Area -
8  Recreation Area 12.50 0.04 -
9  Catlle Area 4593 014
16 Road 1,084.51 - 3.36.
11 School 251,25 0.78
12 River & Canal 236.26 0.73
13 Rural & Agricultural area 94,297.15 536
14 Others 365.63 : 1.1:3'

Total 32,328.75

100.00 -

Source: Survey Division, DTCP,

_20._-



e Low density residential area

e Medium cie‘ﬁsity’ restdential area
gass High density commsrc‘ial and residential area
s Specifie ac.tivit,;\',' in&ustriéi area
B Rural and agricu]f;ufal ;ﬂ.reé
B mtal quality maintenance

area
¥ Iiducational area

g Religion area

@ Covernmaent office and basie

- infrastructure area

THE MASTER PLAN STUDY FOR | Fig. 2.2.1 Land Usein 1987

THE DEVELOPMENT OF PHATTHAYA ARBA

21
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2.2.3 Lm'ironment & Water. Qudhtv

1)

Ux ban Envn onment

\ Urb‘an:e,_n_v_u‘onmenptoge;hgr.with natural environment form an attractive

ares of Phatthayé._'ai‘ea.‘ Unfortunately both environments have been degraded

rapidly aﬂd any visitc‘)rs'may observe the differences every year. Touristn growth
has brought about fast urbanization in Phatthaya accompanied by pollution
problem generated by human aciivities.

- a}

Present p‘robierhs of urban environment are listed as follows:

'_Watcl supplv

Shortage of publzc water supply in Phatthaya area and lack of natmal

_groundwater strata resultsin explmtatmn of shallow-well water regardless of

Cits quahty Raw water of poor to modex ate quahty is carried by trucks and

_b):

' sold at 40-50 Baht/mS

Wastewater and dx amage system

’l‘odet 'waste m’ each household is handled by septic tank - seepage pit unit
.- while other ‘wastewater generated will be discharged through public drains

<)

either natuxal or sewer pipe. Secondary treatment for wastewater is

prowded by major establishments. All natural drains and sewers discharge
into the sea as then only ultimate dlsposal thus polluting marine ecosystem.

Laek :_o'f ;')_r _inadeq_l_lat_e_proper dramage systems are known to all existing

communities _wi_t_h_i_h the project area. Filling of lowland which used to serve

asretarding basin always leads to floodings in the surrounded area. The case
Will be worse in urban area where drainage sewers are not yet provided.

Sohd Waste, :

:Garbage coliectmn in Phatthaya City is not capabie to cover all solid waste

gene;gted within the city.

Existing Phatthaya solid waste dumping site poses severe health problems to

nearby communities. Groundwater has been contaminated following the

-~ firstrainy season after the site has been dumped by solid waste in 1982.

— 25 —



Suction tankers provided by Phatthaya City to empty septage (in septic tank)
are inadequate and there are tankers “illegally” opemted by priva‘te SECtor.

Disposal of septage ave haphazard. No dxsposal sites are demgnated imd the
septage is frequently spread over gwund of plani.atlon areas w1thout_

r etmmng pend provided.

d) Public Famhtxes:

Slaughter House; Present condition of slaughter house w&itﬁh"beiong to
Phatthaya town is unhygenic and imptoperly managed.
No treatment system is provided for wastewater generated
from slaughtering process, which eventually being
discharged into achacent private land, The bmidmgs are
more than 10 years old, yet there is no plped water suppiy
Water is drawn from shallow wells within the premlbes
regardless of contamination caused by slaughﬁer:ed waste,

Next to the slaughter house a low income Muslim
communities has emerged and seems to grow fast. '

Market: Existing market in Na Klua is deteriorating seafront
environment which is designated to be 'publ"ié recreation
aren. While other markets are in beter condxtions, they
are not up to satisfactory standard either,

Transportation: No regulax bus route has been set up in Phatthaya and
local transportation by mini-truck are said to be

expensive. Traffic are heavy in certain times of the day
particularly during weekend. Pubhc parkmg spaces are
also limited, -

Transportation to and from Bangkok depends 'inostly on
road system which is very congested, particularly during
weekend. Rail connection is not popuidr and at prebent
does not fully utilized, '

e) Air Pollution & Noise:

Air pollution is not major threat in the Study Area, at least at present. -Major
sources of air pollution are from road vehicles which also generate noise
nuisance, particularly motor-bikes. Sensitivity to air and noise pol'}ution _

o 2 6 .



2)

~yaries widely from person to person and some tourists may regard it very

unpleasant situation.

Socio-economic Impact -

Being' a tourist center and heavily dependent upon service business,
Phatthaya attracts and invites people from most parts of Thailand. As a
consequence, cost of hvmg in Phatthaya is relatively high which has io be

‘born mewta_bly by lqcal people including those not involved in tourist

husiness.

Marine Environment - -

* In case of Phatthaya 'tou'rism'de"Velopment, coral reef and sea water quality
are two important factors to be discussed. Major threats to marine environment

is given in Figure 2.2.4.

a)

by

Coral Beef;

Coral 'resources are seattered around Ko Lan. Some of these have been

'destmyed by human acthtxes such as ﬁshmg, tourism, use of explosive,

anchoring of boats. The remaining cmal reef, however, is still valuable
tourism spot for Phatthaya area.

Sea Water Quali;y':

Sea water was sampled niostly 50 m offshore at 9 stations (See Fig. 2.2.5), on
three periods:

Jﬁlj} 20 - 3:{}, 1989 - ~ transition season

- September 23 -24,1989 -  wet season
December 2 - 3, 1989 - dryseason

_-Results of analysm are given in Table 2. 2 2 (1)~(3). Compauson of seawater

st;audards ismade to some parameters set by NEB for Karon Bay in Phuket.

Itis apparent that sea waters in the v_icinity of Ko Lan were all complied with

- NEB stah’_dard-,: -Bub-standard sea waters in terms of suspended solids and

total coliform were found along the coasts line. Large amount of total
(;qli_férm indicated pollution caused by human activity.



3) Water Quality

In addition to sea water, sampling at major drains are made as well as
shallow wells in the study area, These samplings serve specific purposes which
shall be illustrated in following chapter,

a) Drains:
Water sampled from major drains in the study area were made in 11 stations
(Iig. 2.2.5) including .

. 4 street drains in Phatthaya City _
. 7 natural drains of which 2 stations were located about 5 km upstream .

Results of water analysis is given in Table 2.2. 3 (1)~(3) whereas comparison
with some parameters of NEB standard for Domestic M‘fluent Gmdehnes dre
made. , R
It is obvious that degraded street drains from Phatthaya ciﬁy- are
contaminating sea water, confirming the inefficiency of existing'was'fé\%fa'te‘r
treatment plant to cope up with wastewater generated. Major drains serving
as receivers of household waste (D2, D8) are also in bad condxtzons Other
natural drains give indication of being contammdted by human actlwt:es, m
spite of some upstream locations,

All these drains ultimately and continuousiy discharge into the sea, thus
contaminating the most important tourism resource of their origin. '

b) Shallow Wells:

Two groups of shallow wells have been sampled (See Fig. 2.2.6).
. 3 household shallow wells belong to local people near solid waste dumping
site | .

- 3 shallow wells being used as sources of raw water supply for hotels in
Phatthaya, and a well serving as water supply for Phatthaya slaughter
house, and a well in Ko Lan,

Table 2.2.4 (1)~(3) gives the findings on water quahty of the weHs, compared
with some parameters of Groundwater Quality Standards: for Drinking
Purpose issued by Minisiry of Industry in 1978. '

Shallow wells utlhzed by local people within v:cmzty downstream of’ the'
existing solid waste dumping site are heavily contaminated, and unsultable af all

28—



for household use. Illness caused by water consumption were reported during the
investigations, The wells had been used as the only source of water supply
(usually anboiled for drinking purpose) for local people until 1987 when the solid
waste started dumping into the area. Water quality began to be polluted since
the following rainy season.

The'éx.i:sting solid waste site also pose a threat, on public health point of view,
to the proposed RIIY’s Huai Chak Nok Reservoir (Fig. 2.2.7) as the solid site is
Jocated at the reservoir’s catchment boundary.

Water sampled from shallow wells utilized by some hotels in Phatthaya give
lower water quality than that required for drinking purpose. However, after
being treated the water has been supplied to guest without any reports on
negative response, |

. The shallow wells being used as water supply for Phatthaya Slaughter House
is not hygenic. It is evident that the well is contaminated by slaughtering process
as well as by nearby communities. Water quality of the shallow well at Haad
Samae, Ko Lan is not complied with the 'pro_posed water quality standard either,

_-29.“
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