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Environmental management is considered as one 

of many important policy of the Bangkok Metropolitan 

Administrators. We have been working hard to solve many 

of the problems of air pollution, water pollution, and solid 

waste as well as others, with effective planning and 

measures for the abatement of adverse impacts on 

quality of life and public health in the City. 

The Bangkok State of Environment Report 2003, 

the 2nd Edition, reports information on environmental 

situation and management of the environmental problems. 

The data and information were gathered and complied 

from several agencies in charge of environmental 

management in the past year, such as on air pollution 

abatement, garbage reduction, and public participation, 
for example. Bangkok Metropolitan Administration expects 

this Bangkok State of Environment Report to reflect the 

situation and our determination to aim for improvement 

of the environment. 

Publication of this year's State of Environment 

Report was still supported technically and financially 

from United Nations Environment Programme-Asia Pacific 

Region (UNEP RRC.AP) as in the previous year. This 

Report will be useful for administrators, officials, and the 

public in general. In addition to the information on the 

environmental situation trend in the City of Bangkok, it 
will promote understanding and knowledge as well as 

awareness for the future cooperation towards the unified 

goals of better environment for the City. 

Mr. Samak Sundaravej 

Bangkok Governor 
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The Bangkok City State of the Environment (SoE) 2003 is the second 

report of its series. The decision of the Bangkok Metropolitan Administration 

(BMA) to publish SoE reports on a regular periodic basis is an exemplary step 

towards creating awareness about the prevailing environmental situations and 

achieving the required response from stakeholders. UNEP is pleased to assist 

BMA in the preparation process of both reports, the first being on year 2001. 

The participatory process followed in the preparation of the Bangkok City SoE 

2003, is the same as that of the first report. Around 20 agencies and 60 

individuals were involved in the process. Data and indicators presented in this 

report wi ll serve as a quantitative base for UNEP Global Environment Outlook 

4 report, which is under preparation and is to be published in 2007. 

This SoE report presents the key priority issues of Bangkok, which are analyzed following the 

"pressure-state-impact-response" (PSIR) framework. The key environmental issues of Bangkok City continue to be 

air quality, water quality management, solid and hazardous waste management, land subsidence, and noise 

pollution, as with the first report. 

This report states that the increase in economic activities and growth has contributed significant pressure on 

land, quality of water and air, level of noise and status of solid waste generation. Surface water quality is found to 

be at a critical level in comparison to the national standard. Around 2.5 million cubic meter of effluents is discharged 

per day in the canals and river; Households and communities generate 75 percent of this waste. Around 39 cases of 

acute diarrhea have been reported in 2002. Over use of ground water for a long time has adversely effected the 

level of the ground water table, subsequently intensifying the land subsidence problem. Increase of 0.29 million 

number of land transportation vehicles between 2000 and 2002 in Bangkok and consumption of 39.9 percent of 

total fuel used in Thailand have put additional pressure on the quality of city air. Some of the indicators of air quality 

have been occasionally found to exceed the standards. There has also been an increase of ozone, n it rogen dioxide 

and sulfur dioxide levels in few places. The increase in respiratory diseases has been evident especially during dry 

season. Solid waste remains a major issue for Bangkok city. Electronic wastes from computers, mobile phones and 

electronic appliances, and infectious waste from hospital show a rising trend. Solid waste (garbage) generation 

trend is found to be increasing from 3,260 tons to 9,472 tons per day between 1985 and 2002 respectively. 

UNEP hopes that this reporting process will enrich the awareness of the Bangkok city dwellers to act at the 

individual level to make Bangkok a pollution free city. The report will also be helpful in formulating environmental 

action plan, policy setting, resource allocation and decision making. 

UNEP will continue to facilitate and provide required assistance for capacity development to conduct regular 

environmental assessments in the region. 

\.U~Sj-
Kiaus Ti:ipfer 

Under-Secretary General United Nations and 

Executive Director, United Nations Environment Program 

June2004 
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The Bangkok State of Environment Report 2003, 
the 2nd Edition, has received cooperation and assistance 
from several environmental agencies to identify the 
Bangkok Metropolitan's environmental problems and the 
present measures to solve them as well as the planning 
for the environmental management for the future. At 
the present, Bangkok Metropolitan Administration is 

implementing action plan according to Agenda 21, the 
Bangkok Agenda, by identifying actions to be performed 
in the next 20 years, such as improvement of the City of 
Bangkok towards the safe city with high standards of 
living, city planning for better quality of life, improvement 
of traffic and transportation, air quality management, 
cleanliness, and encouragement of public participation in 
the development of the City of Bangkok. The improvement 
in the environment will sustain the good quality of life for 

the population. 

The Bangkok State of Environment Report presents 
the progresses on environmental management of the 
Bangkok Metropolitan Administration, in order to compare 
with the goals and objectives which have been set, and 
will be used for planning by adminlst tors and officials as 
well as for reference document for udents and public on 
the environment issues. 

Khunying Nathanon Thavisin 

Permanent Secretary for the SMA 
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iitJn.t'VII1il L~~vvY..:~tl 28.8 eNA1 L'liGlL'ilva r:JUJ'VII1ila..:~vi~~ 38.8 
~ '\1 ' "" "' , 

il..:!A1L"ll~L'ilUa (L;jil 'Yi.A. 2541) ~UJ'VI1Jil(lhfl'l~ 13.2 il..:!A1L'll~L'iltJn 
(L;jil Vi.l'1. 2542) 1'111llL711ill.Jb~~tJ 1.2 LlJ~7~tl1tJ1fi (4.3 

i'iL61Ll.Jm!iie'li%J~) l'l11lJ'llu~lJYrVJfiL~~v'I.l7::l.J1n.t 73 LtJerMu~ 
u.61::tfhnrueJu71VtiLoav th::lJ1n.t 1.652 il61~LlJ9l1 

Gf1Vt'luamurn7ruiJ~-,uuvl~~161nl ~A11l.J aut~ L~ u1 nu 

~ ruVtlJil LU ~u'lJa" LG~ n ~..:~<ffu,.Y11tJJu t 'U~1tJ'JJil~fl1..:1 L 'Vl'i'i11'V11tJf'1., 

117l.J tl~UUlJ'lrttn1~vi1fi17RnW1 L~U1tl1J fi1"S au u.tJ"'i'lJeN tl n.t'VII1ll 
'' ' " 

a" a~ - ~11ii~'!Je"m~ L'VI'i'iliVI1tJA"'i t~mmuu LViuu'll1" 1 o tJvi~1u " ' , ; 

111nuri1Loam::u::m1 tJ·nnni,tu'll1'lVII'117"'i'l!t 1990 (Vi.A. 2534 

1.1 Location and Climate 

Bangkok, the capital of Thailand is situated on the 

low flat plain of Chao Phraya River which extends to the 

Gulf of Thailand. Its latitude is 13.45° North, and the 

longitude is 100.28° East. The elevation is about 2.31 m. 

Mean Sea Level (MSL) . The city is divided into SO districts 

and 154 sub-districts. The total area of Bangkok is 

1,568.737 sq.km. 

Bangkok has a monsoon type of climate, which 

can be classified into three main seasons: rainy (May­

October), cool (November· January) and hot (February­

April). The average annual temperature was 29.2°C 

in 2002, with the maximum at 38°C and minimum at 

19.2°C. The average, highest , and lowest averages 

during the period of 1993-2002 were 28.8°C, 38.8°C 

(in 1998) and 13.2°C (in 1999) respectively. The average 

wind velocity was 1.2 m/sec (4.3 km/hr). The average 

relative humidity is 73 % and average precipitation is 

1,652 mm. 

With regards to the global greenhouse effect which 

increases the temperature worldwide, Department of 

Meteorology studied the temperature variation of 

maximum-minimum of BMA's air temperature during the 

11 
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- 2543) iJ ~N~1Jii~'l~flLQ~VltJ'Ih'ICJ~iauiifi1~'1n11R1LQ~tJ 
-,::v::V11a&Hiiuv&:f1A'nlm'laiifi L'litJL~mnuaN~nii9t1a~LQ~V •a:= .. ill 'I 

tu'll1'1CJ~~tJ11fl~'ln11f'i1LQ~v.,::v::v11ati1'1i:iumhA'cym'lai1~ 
~~ent'i11£imrv~tl'I11M1Y~a1n1fl'!l£Nnl'~LY1Yfll~1t.IR'ltu'll1'1 

?lfl1'l'lt:t 1990 iJ tu'll1-iiCJfJ~tJ11ile1mfl~tJ11LiitJtiamNLU'I::iau 
aut1'11ll1n'ifulu'li1'1CJfJiau 
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past 10 years with long term averages. During the decade 

of 1991-2000, the maximum temperature average in 

summer is significantly higher than long term average, 

and the same is true for the winter. It can be concluded 

that during the past decade the temperature had been 

cooler in cool season and warmer in hot season. 

RH 

75 74 75 79 78 
69 

64 

June July August September October November December 

Month 

- Max __.._ Min 

Average 

37.4 37.3 36.3 35.9 36.2 36.0 35.8 • . --------- • • • • 29.6 29.3 28.9 28.4 28.3 27.9 27.0 

22.5 22.1 21.6 21.5 

June July August September October November December 

Month 

~ Daily Max Rainfall 

04-----~----r---~----~----~----~--~----~-----r----~--~,---~ 
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Figure 1.1 Meteorological Data of Bangkok Metropolis, monthly averaged over 10 years (1993-2002) 

Source: The Meteorological Department 
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1.2 l.IS:IS'lnS :(? 
lulJ YUl. 2545 tJ7::'ll1117~~VI)J61LUL'!IVI111~ Ll'lyjlJVI1tJfil7fl 

ii~CJLul'l::Liiuuu1uii~1'1J1tJtJ7::).11CU 5.78 ~1tJR'IJ ;j~fi61LU'IJi't!v~:: 
10 'lJ £J~tl's::'Jl1117~~V11J~LtJ1.h::tl'l1'1 1J yj .f'l. 2545 111~Ll'lyjl.Jvt1'1Jf'l7 
iifil111J'I1tJ1 1.UitJ'lJtJ~l.h::'ll1n7 3.686 f'I 'U @iC)(Il171~fil~LlJVI"i elVI71 

t117Lfi)J'll£J~lJ7::'ll1n7i'av~:: 0.98 ~tJD 71tJ1~viv~1 78.594 tJ1Vl 

gitJlJ (tJ yj,f'l. 2543) LL~::th::'ll1mtJ~1l1tfL~tatJR11lltJ111~U 
7tJv~:: 0.6 (i:h1Tn~1'1JRru::n77).11117~(;U'IJ11117LI'17~i'i~LL~::~~A1J 

u.vi~'ll1~. 2545) 

~1'U1U~tJyjf.Jyj t-L'1tltl11L'UL'lJI11117~Ll'lyj1JVI1'1Jfil7 tuu W.l'l . 2545 

ij U.\J1l11lJ~\tl~~ 1.1.~:: him11.J~1\J~\JtJ7::'ll1117vi LL~~~~ Lu L~VI 
117~1.Vlyj1J'I11\JFI7 LiltJ~~1niitJ7::'ll1117U.eJ~oi1U1\Jvti!~flt~'IJV11~L-h'11J1 
vi~~IU L\J L'IJV~111~ L 'Y]yjlJVII'IJfil7 u.~:: L~\JV11~11 ~l.JU1\Jvi ~~t!Q'1Jtlt1 L'lJVI 

11'7~ Ll'lyjlJVf1'UFI7 Vl~8tJ1f9!JmiL\J L'lJVI11'7~LVlmJVII'IJR7LLvi1lJ1~~~ 
n;tiivuH mh~hnmlJ ~1nlFI7~m,~mn'l~mh::'ll1mLLeJ~tu 
L'll\11117~1. VJ yj1J'I11'1Jfil"i yjtJ11 oii\J1tJth::'ll1n7il ~.~.~~;~ tu L'IJ\11 

117~LV1~1JVI1'1Jfil7iitJ7::1JICIJ 8.87 ai\JFIU lltlf.J~~n11flm~n'l'hL~ 
V1~1tJellt171Gh'U'lleNtJ7::'l:ll117"li~!iitJtJ 7::'Jll117fl ii~tJDQLUVl::LfiU\J 
i:ifi1tvhnu 1.57 (ihTn~~ti'ieN, 2541) 
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1.2 Population 

The total population of Bangkok according to 

household registration in 2002 was 5. 78 million, which 

was 10% of the total population of Thailand. The 

population density is 3,686 per sq.km. with the increase 

of 0. 98% per year. The average annual income was 78,594 

baht (year 2000) and 0.6 % of the population is classified 

is poor (Office of t he National Economic and Social 

Development Board, 2002). 

Population migration is on the declining trend. The 

actual population of city may not be known, as there are 

many people who commute to work in Bangkok or live in 

the city without registration. However, the study on the 

non-registered population in Bangkok indicated that 

the population may be 8.87 million. So the ratio of real 

population to the registered one is 1.57 (Department of 

City Planning, 1998). 

300 250 200 ISO 100 SO 0 SO 100 ISO 200 2SO 300 3SO 

tnousana (person) thousand (person) 

Figure 1.2 Graphs showing the Bangkok Population Based on Sex and Age, 2002 

Source: Department of Local Administration, Ministry of Interior, 2002 
Note: The central household registration is for the people who can not be registered into household according to Section 

4 of the Population Registration Act B. E. 1991 
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1.3 n~nssud1u~a1nnssu 

1u·1b~u Yl.A. 2530 - 2540 la:nulut'll~n,~tfl'rllJW)tJA'i iJ 
~1u-:JutfilJ-ft'um.h~-s-:J~t71 u.~VI~~n ..... A. 2541 h~~~uii~1u1u 

GII116N luiJ Yl.A. 2545 h~~1'1Js:i~1'U1'1J~-:!iitJ 20,393 h-:~ -;i1tJ1'1J 

AtJ>:~IU 578.882 AU 'ltJth::~nrum'i4NVJ'U 276.312.61 ~1\Jtllfl 

A\11 tiJui{u~ 48.25 ~111'lii1~ Ll.J~'i ~tJL;jtl'l~1ninq~n11rum~ 

LA'i~n~ U.GI::tn'iU-:!RUliil'lLiitJ>:~'i1lJ'lJtl~t1'1'Hfl'l'ilJVI1'1Jf'l'i (il't'l.A. 

2542) ii ~~Yi1l t1'b'l~1'1J L'U t'll~t11-:! Lfl't'llJVI1'1JA'iii-;i1tJ1'UUtlt.IGI-:! L uil 

Yl.A. 2545 U.tJ1LUl.Jn1'iGI>:~fltJ'lltJ~h~'l1tJU.a::u.'i~'l1tJih1'im-5tJ~ lu . 
.: .: 

L 'lllllt11'l L'Ylfil.JVII'Uf'l'i L YllJ'lJtJ 

ml.J LL~'IJ~{;ll'IJ1t11'l L 'YI't'll.JVII'Ufl'i 1~n1VI'IJI1l L'lJiiltrtJfi~ LA'l!t 

6'11Wi'tJilf'llJ~Iil5l1VIn'S'il.Jvia111lt1'i::U~ u.a::tJ1'l<B'ti ~1'U1'1J L 'i~'l1'U 

~'lVI1lliiLUilfl1l~lll5l1VIm'ilJ~'latJ'lu.l<i..:~tuil Yi.A. 2545 ih .. h::l.Jiru 

307 h'l u.~u~..:~n~111~'ll1v4'l~La7tJm'i~\ill'U1ilAlJ~li15~1'VIn'i'ilJ 

th:: LJl'Yivi1liiil.Jfl~'!1 IJ.GI:: 1lifitJL'VI~ L~tJI1litJ'IJ~'lt1~11 ~'l.Q' Lyjtl 

~{;ll'U15lm't'lu.1~~m.J LiieNL~~:ffu ~-:~lfu1·N'l1'U~!M'I1'VIt17'ilJ 

vi Liil1l;1'1Jt Vl~~'lV1 t.ltltJI)lJ1~1t1n1'l t 'Yl't'll.JVI1'U A., 1t.J U'l~-:!'1111111 

5l~n'il.J'i1t11'iu.a::l.JVJ1lfi1il 

1.4 n~nsSU01UW1NUiilla:usn1S :<} 
n1" mnlJ'VIIUA'lii fl11lJ L~7'll L~u 1~m" LA'i~no:r u.a::iitl'i::'llln'i 

Li'1lJ1tl1i'YUtl~ LU1J~11J1'1JlJ1f) LU'U5l1 LVI9J'Ii1 t~~l.J'i:: f)tJtJ1)1'i 

5~u h Li'1l.J1~>:~l'lu Li'itnnum'i~' Lilum7Autl~1'VIti1u~uA'1 1~v . ~ 

~'l Luum-s..S1VIti1u~uf'i1lu11f'I1M u.a::ii~uA'1vi~tJu autJ'lA11lJ . ~ 

llitJ'lnl'i'lltl'l~U~LJlA 4'l'l~GIL~Lfi~m'iLlJ~uuu.tla~m~mumYl 

u.a::n17 ti~ ~u 1 u LijtJ~ L n'i1::iio:rm'll.Jtl'i:: LJl'Ylihh l~i'itli1!1rum'i 
Ol'i1~WH1l.Jl1Uu7nru WI a1lf'U~'llJll1 d]u~ LA'l!t ~~ LiJu ~'IJ t Vlli)'JJ€1..:1 

m-si'immMJa~'l1'Yl1'ltJ1mAiiLfitJ:ffua'lo:rlntJ1uuu~ . 
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1.3 Industrial Activities 

During 1987-1997, there was rapid rise In number 

of factories, but after 1998, the number of factories, 

decreased. In 2002, the total number of factories in 

Bangkok was 20,393, the workers were 578,882 and the 

capital investment was 276,312.61 million baht with total 

area of 48.25 sq.km. As a result of economic crisis and 

the Bangkok Comprehensive Plan (1999), factory profile 

in Bangkok are more likely to be small-scale factories. 

The trend of capital Investment, factories and employees 

in the Bangkok are now on the increase again. 

The Bangkok Comprehensive Plan defines special 

zones for industrial estates at Lat Krabang and Bangchan. 

The total number of factories in two Industrial Estates was 

307 in year 2002. The plan promotes development of 

nonpolluting and nuisance - free industries to improve 

the urban environment. Therefore new industries and 

factories have been shifted outside the Bangkok to 

Samut Prakan and Pathum Thani. 

~ Commercial and Service Sectors:<} 

BMA is highly developed economically and with large 

population, and this attracts entrepreneurs to develop 

goods distribution centers, especially consumer products 

at cheap prices. This has caused physical changes and 

land use changes in the city, and the activities attract more 

traffics into the areas and subsequently lead to increasing 

air pollution from motor vehicles. 
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1.5 Tnsllailllwuglu :o 
m~W'~~Uu1 ~iifl-11 u.iil::m~'llti1U~1vn-~Jv11u~~a,vtm~l.f lu ~'ll~ 

n1-ll~'Yl~lJvt1tJfl~~n6lifftJ~161~~1 uu~-11u~il ~.A. 2503 m~~vil.fiffu 
.I .,J v ") " ..f .J 1 ' 

'llfl-llu~::'l11m~tJfl-11~1nm4~11UtJ1bfl .. Nt'f~1-ll~tJS1tJ ~'oti fl~-ll'lJ1tJC1tJtJ 

m~~~~UtJ1fl~-~Jvt17ll'Yl1'~u m4~vil.llJiilf'i1vi~u ~ou'l::m~'lltl1tJ~1 
~f'l~l!tSn"lvh t~i{uvl~fltJ ~ 'll6ln1-111. 'YlWlJvt1tJfl~'llmu flfl n Ltlui{uvl Liifl-11 

n1~ Lfil.f€1 th~~161 ~ 71'lleJ~t.h::'ll1n7 dju 1. VI~ 1~~1tJ1tJ'lJeJ~ 

'ljlJ'lMfil.Jilu nl~L'Yl~l.IV11tifl4L~ti-ll'ljlJ'lltJflflnLUtJ 5 1.J~::LI1'Yl 1v1u.ri 

'ljl.l'll'UI.Leltl61 'ljlJ'll'U'!!1'ULiieJ-Il VI~U1'U-;i'616144 'ljl.f'l!'U~ii€1-11 U.iil::l.flvt:: 

'Jll.f'!!'U Lui! ~.1'1. 2545 ~1'U1ti'ljl.f'!!'UL1JL'lJ6ln1-ll~'YlWl.IVI1tJmih~-ll~U 
1.676 'ljlJ'llU iith::'!!1n~~1ti1U 1.402.545 f'l'U s:ifl71L~el'U -.i1tJ1U 

365,298 F11'1L~€1U U.iii::U1ti~1'U1'U 291.954 Vl~-11 (~1Ufi~IIUtJ1'1jl.f'llU, 

2545) uan;nnd -.i1u1ul14::'l11mvll.f1niffu u~~~tJii~GiEJFl11l.f 
~EJ-~Jm7~1ua1fi14~111.nA~1u~u1 t'llu 1vH41 1m~~vl 1.J~::tJ1 
lnniffuv11v L61tJLuil ~.f'l. 2545 tnl.f1tlJn14tJ~lJlthh::tJ1 1.505 

~~u~nu11'1ntl.fm ~1u1urjt-Hti,tJ4::1.J1 1.488.638 41v ~1u1u 
n14H'1rlvh 24.400 nn::16l~'lf1Ll.f~ (GWH) 1.J~::L11'Yl~'li1rlrh . 
~1uLvtqjLtluu1u~nEJ1~v Uiil::1m~wvli4"u:~1u ~1u1u 1,543.262 

vtl.f1miil'll U.iii::LmA'~n~R~EJuvl ~1ti11J 3,935,127 vtl.f1liLiil'lJ 

LuiJ ~.f'l. 2545 fliilfl-11LtJrl1-llL'YIW1lvt11Jf14iitf-~J~'U 1.671 fltHN 

EJtiLUfl11ll~tJN6l'l!EltJ'lJEJ-Ild1unn144::tJ1vti1 ~1u1u 321 fliiltl-11 . 
uiil::a~tufl11l.f~utl61'l!8tJ'lla~~~un~,u~'lJ61 -.i1u1u 1,350 fliila~ 

(6hti'nnw~::tnvti1. 2545) iinuu ~11J1'U 675 a1v :s~~6\I.VU~uv! 
58.08 lll1~1-llnLiil~l.llil4 ftuv!~':l"l~1"l4 34.52 lll141-lli'iL6Hll614 

(d1unm'l"l41"l4Uiil::'lJu~-ll. 2545) 

m'Sn!IU1J'HJV1-Il'S161 L 71 L'U l.'lJ6lrl1~ L'YI'I'il.JV111JFI'S riaL~ Lfi61 

UQ!V11~-IlLL161~8lJ L'lltl lJiii~1!Wl1~81tni'l l.Jiiltl1!W11~ti1 UQ!VI1'lJtl:: 

'lleJ-Il Lamru m1 v nTSV1161~1'lJa-~Jftu~u u.iil::lJ iiltl1:t'V11-Il Ll4 tJ-Il 

Li~hJ~'U 

1.5 Infrastructures 

Bangkok City has been undergoing rapid urbanization 

and industrialization since 1960. The increasing population 

is due to the development of infrastructures such as road 

networks, real estate developments, land value, as well 

as advancing economy which resulted in expansion into 

the surrounding areas. 

The rapid rise in population has caused community 

number to increase. The BMA has defined communities 

into 5 categories which are slum community, suburb 

community, real estates community, urban community 

and housing community. In 2002, there were a total 

number of 1,676 communities in Bangkok, population 

in communities were 1,402,545, and households were 

365,298 with 291,954 houses (Department of Community 

Development , 2002) . The increasing demand for infra­

structure can be shown by the following: In 2002, tap 

water production was 1,505 million cubic meters, with 

1,488,638 water users. Electricity demand was 24,400 

GWH, mostly for residential users. Base telephones 

number 1,543,262 and mobile telephone 3,935,127. 

Number of canals in Bangkok was 1,671 in 2002. 

Department of Drainage and Sewerage is responsible for 

321 canals and District Offices are responsible for 1,350 

canals (Department of Drainage and Sewerage, 2002). 

There are 675 roads, total area 58.08 sq.km. with road 

surface areas at 34.52 sq.km. (Department of Traffic and 

Transportation, 2002). 

The rapid development of Bangkok has led to other 

environmental problems and created serious environmental 

degradation such as air pollution, water pollution, solid 

and hazardous waste problem, land subsidence and noise 

pollution etc. 
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" Figure 1.4 Location of Goods Distribution Centers and Department Stores in Bangkok Metropolis, 2002 
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Figure 1.6 Water Communication in Bangkok Metropolis, 2002 
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Ta ble 1 .1 Number of Water Consumers, Productions, Distributions in Bangkok Metropolis, Fiscal year 1997-2002 

1ft7 

Number of Water 

Consumers (persons} 1,024,863 1,046,165 1,057,802 1,077,001 1,103,208 1,136,985 1,176,370 

Number of Productions 

(million m3} 1,431,301 1,340,878 1,214,227 1,235,760 1,274,577 1,291,880 1,290,640 

Number of Distnbutions 

(million m3) 792,407 767,245 718,433 738,293 779,606 813,292 850,399 

Average Distribution 

(m3 1 month) 58,800 55,400 51,600 52,150 53,897 54,756 55,330 

Source: Metropolitan Waterworks Authority, 2002 

Table 1.2 Number of Electricity Consumers, Amount of Sales Accordmg to User Types in Bangkok Metropolis, Fiscal year 2002 

NumMr of 8ec:lrtc:lty 
~ 

Amount of Sales (Houses) 

Small Busmess 

Medium Business 

Governments and NGOs 

Public Electrictty 

Specific Business 

Large Business 

1,413,364 

354,238 

14,402 

8,159 

3,188 

1,677 

696 

5,887.13 

4,114.30 

5,308.48 

1,033.45 

Total 1,795,724 

143.06 

1,495.82 

6,417.76 

24,400.00 

Source: Metropolitan Electricity Authority, 2002 

Table 1.3 Number of Base and Mobile Telephones Bangkok 

Metropolis(IJ Area, Fiscal Year 2002 

Base TelephoneC2l 

House 

Bust ness 

Government 

Pubhc Telephone 

Telephone Organtzation of Thailand 

Mobile Phone 

Telephone Organization of Thailand 

- 470 NMT system 

Concession 

- 900 NMT system 

- 900 GSM (including 1-2 call) 

Source: Telephone Organization of Thailand, 2002 

Unit: Number 

1,543,262 

1,026,650 

361,269 

74,729 

56,082 

24,532 

3,935,127 

3,215(3) 

2,231 

3,932,896 

Note: C1l Metropolitan consists of Bangkok, Nonthaburi, 
Prathumthanl and Samutprakran 

20 

(2) Ordinary telephone number, branch boxes and public 
(3) Including the public telephone using the mobile phone 

470 system 26 numbers 

Telephone organ•zabon 
"""'~~;;;;;;::=z:::::::=:J of Thailand 

(}' 24,532 

8u~ne-ss 

361,269 
23.4% 

1.6'111 

Public Telephone 
56,082 
3.6'111 

Figure 1.7 Number of Base and Mobile Telephones 

Bangkok Metropolis Area, fiscal year 2002 
Source: Telephone Organization of Thailand, 2002 
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il'Ol"luun1~ L Vl'Yl~VI1UA~ Liiu~u tin a1~r111 ~ L'Ol~'lJ~~ luvi1u 

LA~~n'Ol tr~A~u.a::m'lUi8~ ih.J~::'ll1fl'"Hi1~181AtJL1'i8lJ 10 a11Jf'11J 

vh L l11i~11J11J V1\J'Yl1V11J::711J'I'J nth:: Lflflyj'Ol ~VI:: L ii V\J ntJ m 1J fl1'S 

'lJ1J~~Yn~lJnLQW1::LUfl1~LVl'r'I~'VI1\JFI"U.h:~1ru 4.79 a11J~'IJ (i) 'rUt 

2545) tu'lJru::Vlm~LYi~u.a:'lJu1vnuui1uamdmViuutr~~bunu 

V1tJYi1'VIu::~1U1U~1n u.a::m1'0l~1'0l~Vl~~'ll~'h t ~~" LFl ~auVl vi1 v 
Fl111J L ~1181Jft1 ~~ti11tl ~i.J t}JVI1 fl1'~ ~umtJ'lJ~N Lf'1~fl~ EJ'U ~ U.t'l:: 

Ln~~I'IVl~Yn~tl1n1Al1111J~J11~mQW1::~'l.l'lJ'IJ1~L~n (PM10) 'Ol1fl 

tJ11JW1VItJ::th:: LflVI"HlLin tJ a1":itl'S::~1V11 {I ~-:ll.JtJ1n1":i u.a::7 CllJ ":i":i'l'!fl 

~~ Lfju~ aVimiii t.~ a m::VltJ Iii tJ ~'llfl1W8U1ll'tt'lla~ tJ~::'ll1'll'l.l u.a:: 

u~Fl~f.ltiLu'l::~u a{! Lnull1\ll'lt111J luu1 L 1ru~1JtMJ u~m::nnd u.vt~{J 
~ ~ .J 

rhLU~1161Wm'l1~81n1A§u'l Vl&h~qj'lJeNf11~Ll'l'rll.J'VI1'Ufl1 1vibl.ti 

~unuu u.a::h~~1Ufll11a1'VIn7":i~ 

8niJqJ'VI1VIfi~yjn1~ L VIW1J'VI1'1Jf'l":i L ~f1111J ~1A'tl/ FitJ Utl/'VI1 

1J afli:tVI1~81n1Avi Ln~'Ol1 n Ll111 Le.J1 Al'lil1l.i1vi~1Gl":i~j1'U Li1'eN~1'0l1 n 

m":i&ru~nt.JV11l.ial.Jtmu~~ !J~tia Ll1Li'i~m1lli1fil1'lJ u.ritl":i::'li1'JJ'U 
~ 

flflvl1tJ ~-&tuil Vi.A. 2545 &htTna'U1lJtJU.a::~1Ufl-&1'UL'lll111vi~171'0l 

Ll111 Lt.I1A'Yi L'UL 'lJl11f11-& LV1Vil.J'VI1'U 1'17 '41'U11J 309 u \oi-& WtJ~1 LU'U Ll111 

Lt.~1 A'YlvillJ1vil.J1l11731'U ria t l1 Ln ~ilty'VI1ll afim11~a1m fo1 '<i1u1u 

112 u.vi~ ~~e!.i1u~uviL'lJl11-kutu~hu1u 40 u.t-i~ i{uVlL'lll111iiad'j'eJ~ 
" 

35 u.~-& u.a::ri'uvlL'lll11'JJ1tJLiia~ 37 u.t-i-& 

2.1 Air Quality Problem in Bangkok 
__ M_etropolis :<} 

At the present, Bangkok is the center for economic, 

political and social activities with more than 10 million 

people residing and working. The total number of vehicles 

registered with Department of Land Transport in 2002 was 

4. 79 million while the road network has not been expanded 

adequately, causing traffic jams and vehicles to move at 

slow speed. This has led to air emissions of dust especially 

the small size particles (particulate matter with diameter 

less thanlO micron or PM!O)from diesel engines of buses 

and trucks. Dust problem near the roads was identified as 

public health risk in Bangkok as the level was consistently 

higher than the acceptable standard, resulting from traffic 

and some industrial plants. 

Another unique problem in Bangkok's air pollution 

is the odor and smoke from crematoriums due to 

incomplete combustion. In 2002 the Health Department 

and District Offices surveyed 309 crematoriums in 

Bangkok and found 112 which were sub-standard and 

could cause air pollution. They are located in inner city 

(40), junctures of city-suburbs (35) and suburbs (37) 
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2.2 anlUOlSNUili!UU • • /L. ··v 
t ui:l~~uu aTll.l G'lfi~m._, a1m1'1Vi 111~1~~u Liiumlll~~1'U t u 

m._,LVI~l.IVI1'Ufl7 1~u.ri t:l'U'li'U1~L~n fh'i!LBL'li'U t:Ju~111 U.G'l::fh'll . . . 
~niuau11auan 1'll!i\ 6hun1'li<3'G'l Lf'la11~aan1'llv1u.G'l::n1'll1u 1~·mu 

111ltltlfl 1'11~ u._,iitn111rua~tu LnrufhJ111l"l31'U L\ilt.J tuui L 1rui1Jtl'U\J 
:z!._,iitn'U'YnVItJ::dJ'ULLVIG'i._,thLU\iiVI~fl~::iiilQJVI11J1flfli1U7L1ru~uvi 
lt11tl:z!._,Lil'U'J!1l'lltJVI7afl~nm~tJ 

2.2.1 f!RJn1Wi>1R1f1USilRJWUnrbliJ 

u7L1ru~uVi~11tllun1._, L'Y1~1JVI1'Um :zt._,djuu7nruVil-i1._, 

~1fltl\J\Ja1t.JVI~fl111flfli1 50 L111117 f171JFl1U~2J1JG'lfi~ fl~::m·N 

'Y11vimm1l111.1'111~LLG'l::~._,LL1~amJ iiamu~71~1'~~ru~n~mmr11 o 
amfi ~1nn1~~11~1~tuD v..l'l. 2545 ~ui1 ih'll1ahuLi)ui:lQJV11 

VI ~n :zl._,~lJrl1 ~._,~Ill Lfl'U2J1111131'U LfiBUVJfl amii GhVIftJ ~'U'li'U1!1l L~fl 
(~'UG'l::eHWll'U1!1l1lJLn'U 10 11JFl1iltJ : PM10) LiitJ111!1l151'ULVtJ 
Flf._,Fl711 6btJa1111G'lfi~~tJ1~LLri ~'U111J n1'll'll'G'lLTltJi111laanl'llv\ 
fh'lll'UL1111L~tJ1V~aan l'lllil U.G'l::ih'llfil1iuau2Ja'Uan1'll~ u._,Sim111ru 

mjlumruth.n111131tJ (111111._,~ 2.1) 

Table 2.1 Ambient Air Quality in Bangkok Metropolis 

Air Pollutants Range 
(Min-Max) 

Total suspended particulate (TSP), 24 hour 

average, in mg;m3 0.01-0.31 

Small particulate matter (PM10), 24 hour 

average, ~g/m3 16.7-141.7 

Carbon monoxide, 1 hour average, in ppm 0-9.19 

Carbon monoxide, 8 hour average, in ppm 0-5.2 

Ozone, 1 hour average, in ppb 0-162.0 

Sulfur dioxide, 1 hour average, in ppb 0-98.0 

Sulfur dioxide, 24 hour average, in ppb 0-25.4 

Nitrogen dioxide, 1 hour average, in ppb 0-157.0 

2.2 Present Situation 
:<} 

Monitoring of air pollutants shows that air pollutants 

which are always over the acceptable ambient air quality 

standards of Thailand are particulate matter of small sizes 

(PM10), ozone(03), total suspended particulate(TSP), and 

carbon monoxide(CO) .Sulfur dioxide(S02 ) and nitrogen 

dioxide(N02) are still within the standard applicable. The 

areas near the roads are mostly effected. 

2.2 .1 Ambient Air Quality 

Ambient Air is defined as areas which are more 

than SO meters from major roads. In these areas, 

Pollution Control Department of Ministry of Natura l 

Resources and Environment have set up 10 monitoring 

stations. Only ozone exceeded the standard at most 

stations, but particulate matter with diameter less than 

10 microns (PM10) exceeded the standard value some 

of the t ime. Other pollutants which include TSP, sulfur 

dioxide, nitrogen dioxide and carbon monoxide were 

found to be within the standard values (Table 2.1) 

Average Standard Number of data that 
exceeded standard/total data 

Value (%exceeding) 

0.10 0.33 0/491 (0) 

49.4 120 7/1,775 (0.39) 

0.85 30 0/81,379 (0) 

0.90 9 0/83,928 (0) 

13.7 100 93/62,669 (0.15) 

5.20 300 0/76,252 (0) 

5.20 120 0/3,236 (0) 

23.9 170 0/79,930 (0) 

Source: Pollution Control Department, Ministry of Natural Resources and Environment, 2002 
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Figure 2.1 Particulate Matter of Small Sizes Less Than 10 Micron (PM10), on 24 Hour Average Measurements, in General 
Areas of Bangkok During 1997-2002 

Source: Pollution Control Department, Ministry of Natural Resources and Environment, 2002 
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~nrut1~nm;pu (~111'>1 

vi 2.2) 

2.2.2 Roadside Air Qua lity 

There are 7 monitoring stations near the roadside 

in Bangkok and 21 temporary stations operated by 

Pollut ion Control Department of Ministry of Natural 

Resources and Environment. The monitoring results 

show higher concentrations of air pollutants than the 

ambient air as motor vehicles are large em itters. 

In the year 2002 particulate matter was still the most 

important problem and 

at some stations carbon 

monoxide, nitrogen 

dioxide and ozone 

occasionally exceeded 

the standards. For sulfur 

dioxide was still within 

the standard values. 

(Table 2.2). 

Table 2.2 Air Quality At Roadside In Bangkok Metropolis, 2002 

Range Average Standard Number of data that 
Air Pollutants exceeded standardltotal data 

(Min-Max) Value (%exceeding) 

Total suspended particulate(TSP) 24 hour 

average, in mg/m3 0.01-0.50 0.18 0.33 29/677 ( 4.3) 

Small particulate matter (PM10), 24 hour 

average, in IJ.g/m3 9.3-268.6 57.8 120 69/1,814 (3.8) 

Carbon monoxide, 1 hour average, 1n ppm 0-16.6 1.90 30 0/56,815 (0) 

Carbon monoxide, 8 hour average, in ppm 0-9.6 1.86 9 9/57,144 (0.015) 

Ozone, 1 hour average, in ppb 0-113.0 8.78 100 1/12,790 (0.008) 

Sulfur dioxide, l hour average, in ppb 0-76.0 7.71 300 0/21,595 (0) 

Sulfur dioxide, 24 hour average, in ppb 0-52.9 7.71 120 0/1,069 (0) 

Nitrogen dioxide, 1 hour average, in ppb 0-171.0 36.74 170 1/23,914 {0.004) 

Source: Pollution Control Department, Ministry of Natural Resources and Environment, 2002 
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Figure 2.2 Particulate Matter of Small Sizes Less Than 10 Micron (PM10), on 24 Hour 

Average Measurements, at Roadside of Bangkok During 1992-2002 

Source : Pollution Control Department, Ministry of Natural Resources and Environment, 2002 
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BMA maintains one air quality monitoring station in 

front of the Ratchatavee District Office, and one mobile 

unit. The results from these stations indicate that in 2002 

the highest level of particulate matter of small sizes 

(PM10) was observed in January (an average of 103.44 

microgram/m3) due to the dry condition, which was 

similar to previous years. Other pollutants were found to 

be within the standard values. The mobile unit's results 

showed that small sized particulate matter and carbon 

monoxide were at health threatening levels but other 

pollutants were within the standards but some showed 

signs of increase such as ozone, sulfur dioxide and 

nitrogen dioxide , especially on Ratchaprarob Road 

with high volume of traffic. The 24 hour average PMlO 

concentration on Ratchaprarob Road was 149.68-276.69 

microgram/m 3 , which was much higher than the 

standard ( 120 microgramjm3). For carbon monoxide 

(8 hour average) only Ratchadapisek Road had it over the 

standard of 9 ppm (found at 0.44-21.99 ppm). 

2.2.3 Air Quality Under BTS Elevated Commuter 

Train Platforms 

BMA has monitored air quality under, outside and 

inside (ticketing office) BTS Elevated Commuter Train 

Platforms which were built over existing roads. The four 

stations are Sapan Kwai, Siam, Phrom Pong, and 

Saladaeng. The parameters were tota l suspended 

particulate(TSP) small sizes particulate(PM10), and 

carbon monoxide. The TSP was slightly over the standard 

at Sapan Kwai and Saladaeng stations, while the PM10 

was over standard at all stations. Low concentrations of 

carbon monoxide were observed. The concentrations were 

er under the stations than outside, and the ticketing 

- .-t'iHir-.. respectively. In October and November the concen­

rr-.::or;n,,c were higher than other months. The results are 

similar to those of year 2001. 
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Ill Gln'l~flt.J ~1'U ~'lJI11tj~1 fllJ arh:fV11-3 tl1fl1f'lii rl11lJ ~ V1 fl ~1-3 

'il'ue~nuth~L11fllJafil!t 'l~v~mnVi1~1'ul.lafil!t ~a~t1nmm1~"'i1-3 
lJt'!Vil!tVi1~1 d1WltJ~'UGl!:Eltl-3'li'U1V1L~n1~tn'U 10 l1Jf'1':itl'U (PM10) 

LU'U~'UV1"i1VtlV1-31'U ~ 7-3 ~tl ~'lJ/11fjtJ'IJ1lJU'lJtl-3lJ~l!tV L Yi"i1~~'U 

a::tJa~'lJ'U1~ t~tH~1lJ17n~n•n~1an t'li1ltJlu Lila ttim.Jar~ ~a~t11 
a1'Hl'U9111U L'li1 Gl~1~fl1 V 1~ <S~iJ~~U'U 1~t'l.:jll! am~VltJVh L ~ 
tJ7::'l!1'li'UU1V Lil~1 ':if'17::1Jt.Jfl1~ L~U"'1tl 1~~-3;ff'U LV1V Llltj1:: L'U'li'l-3 

C]l!j LL~.:j'l~~i1-3 L~tJ'Utjt}f'l~fl1 V'U -fllJ111~'Ui5 L'Yi71::U::tfu~~ ~t).:j L ~ 
rl11lJa1~~tun17rl1tJ~lJn17a~alJ'lJtJ.:j~ua::aa-3'lJ'U1V1t~ntu'li1~ 
C]~~~~ 

.a -2.4 U'lOS01SIWilRlUf!UUaW001ilil101f1 

2.4.1 msurilotJrymucniilfm&>rnmnlun~&>mwun1UAs 
n1~ L'YltjlJWl'UA"i"i1l.lnuvtti1V~1uvl L~m'Jia.:j 1~iiu1vtl1v tum'S 

~n1'lli1~"'1lJaVi!Ym-3fl1n1ALu n1~ t flfjlJvt1'Url7Lr~ v"i11Jiianu 

VIU1!N1'U~1~1 ih~tl'l'lifl~ 6i1LU'Ufl17lJ1LrttJV1Glfl61 ~~d 
1. n17~~~~11171~~tJ"it1f'11'U6i1~1lJtlUfltl~U~~t.Jfl17~171~ 

' 
~,•~• u.a~fl"ilJ n17'li'U t'l-3'Yl1-3t.J n 1V1 vtJl)u~~~uVJn1u'l'i1n1"i 
fl'Stll.Jrl~lJ~'Uflfl1-3Lfl'NlJV11'Uf'17 50 L'lJ!Il 

2. fl7lJA1tJ~l.llJai1l!t 'i1llnuntJ-:su-:s~unTl~111';1"'111';11 

ua::n1-:j Lfl'N1l~1'Ufl':i 6i1 Lii'Ufl179171~ aat.J9171~~t.J ua::~1lJ H 
"itl vu~ A1u~h LV1 v ttlu ~n!Yru~ LA'H n11t11~a~ lunuu GllJ L~~ 
tj':l~r•h1111nau t'lJV1lluttJ vt1nlll':l1~1'fi'NUfl1u6i1ti'iulJ1!1l':l~1u"'l:: 
~f!Lfl~tJ.:j~lJ1V~1lJ H'li'1A':l11 L~1'lJtJ>:~7n"'l::~a-:st11':lt11tJtJ7utl1~ 

~n1'll1~L~iif'11'U,;1Li'iUlJ1!1l131'U mvL'U 30 1u ~~~t111nltJ'lJa 
vm~mfl~tl>:~vtlJ1tJ~1lJt-ff ru amu~Tl1"'l'Ufl"itJ1~1'i'llu1u~avih 

~ 

fltJ'Ut.J"ilJ71'll'lltJii LiltJ~Wi1~'UV1 30 i'tJLL~1 U-3rl~l<ff7CltJ~1~t111tJ 
tJ1't.JtJ1-:s~n1'll "'l~~n~V1Lrl~tJ~~lJ1tJ~1lJt-fft~r~'IJ1~ ~~vnmh~M)n 
"'l~~ntJft.J l~LOtJ 5,000 1..J1fl LLGl~VI1tl'l'i1~1tJLR~tJ.:jVIlJ1tJ~1l.Jl<ff"'l~ 
nn'Oi1Rn 1l1Lnu 10 i'u vtietJfull.lti'iu 500 1..J1'Yl 'VIia~-3~1~~tJfu 
~ ' 
1"v7::'VIi1~1uvl 18 ~~'1111f'1lJ - 17 nuv1vu tu1. 2546 1::v::n~1 
1 L~au "'l::tl"i::'ll1~11~ufi uti~i1nvu~,t1ltJ u.a::~~1tJL~uvm 
fltJtJalJ L~"'ltj"i:: L~16l1 fl~tJ 1~1'1Jfl"i11J Gb-3'VIthtitJ'U ~t'l ::~~6i1 L iitJ 

fl1'S~Vl Lfl~~NVIlJ1tJ~1lJ t'li ru 1rl9l"i1"'l~t.J'IJfl~f1tJ.:jlJ~~1Jf11'S9i171"'l 
~':l1"'l7 uuC1uualJL~"'ltj"l::L~16l1nau 1::vti1~i'ufl 18 numvu -
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2.3 Heath Impacts of Air Pollutan~:O 

Health impacts from different pollutants differ, but 

they all depend on the pollutant itself, time of exposure, 

and interactions among pollutants (such as synergistic 

effects which can cause more harm if there are more 

than one pollutant together). For Bangkok, the small 

particulate matter (PM10) can be considered harmful as 

the particles can go deep into the respiratory system and 

also carry other dangerous substances into the body. 

It is evidenced that respiratory diseases are on 

the increase especially during dry season (November­

February) so the control measures on dust must be 

intensive during the period. 

2.4 Measures on Air Pollution ContJR:!? 

2.4.1 BMA and Other Agencies' Measures 

BMA together with other agencies has been 

working according to the policy in air pollution control as 

follow: 

1. Setting up black smoke inspection points in 50 

districts jointly with the traffic police and Land Transport 

Department. 

2. Pollution Control Department together with 

Traffic Police Department and BMA has initiated pilot 

project on on-road inspection for black smokes and 

prohibit uses of vehicles which violate the black smoke 

standard, first be issuing temporary sticker which the 

owners must have their vehicles repaired within 30 days 

and report to the designated police station for recheck 

(Baromrachchonnee Police Station) or face permanent 

prohibition which can result in 5,000 baht fine if violated. 

Destroying the sticker is a crime which has jail sentence 

of up to 10 days or 500 baht fine, or both. During 18 

August-17 September 2003, a campaign was made in 

Taksin Road to provide information to motorists and the 

inspect ion started during 18 September-17 December 

2003, for a period of 3 months. After the assessment of 

results the campaign will be expanded to cover entire BMA 

area. 

3. The meeting was held to discuss the problem of 

black smoke from private-operated busses, and the Bangkok 

Mass Transit Authority (BMTA) which operated bus system 

25 
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17 5'U11FllJ 'YU"l. 2546 7::v::rH'I1 3 L~tl'U U~1Vhn17th::di'Ut.Jfl 

f117~71~~ElU~71~~UUfl!:~1lJLi7~~'U~Fl1'U~1~'U'Ua1~~~n~11 
~i~~1nJu~::~U1ti~'U~fl17~71~~ElU~11~~UUfl::~1lJLi1~U'U~ 
R1U~1 L~fil1tlUf'l fllJl{tJflm~ LVI'I'ilJ~1Ufi\7 . . 

3. fl171h!:'lllJ~1~tlU'U1VI1~L'Uf111f'I1Uf'llJ7~16ltJ~11U1::-oi1 . . 
vt1~Fl1u~h 16lmuvn::7t~11lJU~m1Ltlfi'IJU ua::111itl1::~1'U'lJElfil11lJ 
71l.liim1mNr-1m7'lJ'Ua~lJ1fl'll'Un-~~u'lw tlfutJ{~L~au1~m-,l~ 
alJUVI1'UfiTlL~'U1~ntJLtlfi'IJ'UI.Hdl.i1~ti17~Lri1~tl~tl~fOlfl11~UGI~ 
lJ1 fl'IJ'Uf11~ LVI'r'ivltJ61 ~1::11~ ::i1~tht1 L~ btlfi'IJ'Uiif1~7Uti1lJ1Vh dJ'U 

1t111lJU~f1Ti8fl Ufl!:LfilJ L~lJ L~tl'U 1'llaqJty1a'lJtJVI1Uf117 L~U1~ 
'lJEJ~ ~.an'IJu tflEJ a~ Lail.lm1a~lJfliil!t 16luu1unf;~lJu~'51~lJtJtJ 
'U 1uU1U~1lJU11t11~ua11Lri1Ufl6!7!:11~ 1tJ-oi1~t.ht1L~ Ltlfi'IJU Lfitl 

ti1lJ1~~11lJUirn7i'uGI~ eJt~ua11 L~tJ1uvi3 ~l.lm~ul5 f1.fi1. 2546 

4. fl11tl7::'1J1tl'lJ~'UB~tlf'l11lJi1lJiitltl1::'1J1'1JU~~nt~V~ 
t1'UUfliilJflW1!t~~tl~1~~tlL~tl~Ufl::tl1::~1'Utl~fOlfl11'lJ'UGi~lJ11il'IJ'U 
f11~L'Yif1 Lfitlw~17ru1ri1~'U~1~ 1~V~T$U1!:::i1V11-&Ufltl~lJafi1iS'I 
UtJfi'UtJ t ul{uVI L'IJ~.ff'u ltili-&iil.lflWl!t~~ ... 

5. fl17Li:h1::1~f')t1JilTt'Hl1f11fil'IJeNfl1~ L'YIWlJ~1'Uf'l1 t~u 
~milUt1T~1~f)rull1f1B1f11fil ::i1tJ'l'U 1 ~mil ua::7fl~11~1101 

Flrumf1D1fl1fi1 -oi1u1u 1 ri'u uan~1nilv~iiamilJt11~110lfilrumw . . 
mmfi1~B.:tn1l.lfil1tJf'llJl.lawl!t -;i1u1u 17 ~mil ua::1~iim1uan 
Ltl~UtJolltllJfl LflBti11th1-:t U.t.J'Ufi11Fl11Jf'llJlJaWlff!1-IID1fl1fi1 Utfltl\01 ... . 
~'Uf11711~~1'Uolltl~af')ru.tnf1tl1fl1fi1L~ti1::'1J1'1J'UYI'l1ULU'U7::U::<] 

6. fi11~~~~~'UV\il11~16! u.a::u~n11tlfu u.t;i~ Lf'l~tl~uui11H 
uim7tl1::'ll1'1J'U wivl.l~'luim1L~rhLttJ::ti1m7~u.afm:rl1t1 tf1B 

iil\illliiliil!t 

7. n11tl1::'1l1 a'l.l~tJil1~tJ7::'ll1'll'U'Yl"J1Ufi~lJiilfllffl1~tnfl1fi1 
u.a::1fi m7ilEJ~num7 tfi 6llJ fliil!t "6Hl\Ol~um7GI.:t L~ilJm"l limu 
'r'i1~tJ::fl LUUil~1fltJ~~U1~~DlJ~1tJ~tJ6i1~"]1~u.ri L11J 1'1Jv] U~'U~tJ 
1~1El ~tla~tJ7::'1J1a'l.l~u5Lfiu1nulJaiit;vt1'1D1ml'l Luuriu 

8. m1tJfutJ1~ 1~~fi'Uti LflEJa6!~1J1ru~u~1rtCltJti 
9. m7Lollll.:t16!~1LtJfilal.J6in tfim16ltnlJ1rue:lu~1nm1riaai1.:~ . . 
10. fi11LolllJ~1~fi11Jt11~~1J1CltJ"l"l~fl 16!Uf'I11JfllJ7ClU77~fl 

~El~ii~1LUf'l~l.l1~~flU77VJf1Ufl::~1~~El1t1~1U 
11. fl11Liil.l~ufllh'flu1ua::m1tlan1livi2Jil.lvt1~Lli1 LflEJa\il .. . 

t.Jan1::vtu~1n~u 1"u1riri1~u~t~CJuu~u~a ~.~~f17::tJfil1 ~1'~ 
aua117Vtl7::'1J1Btl1~ufi~1~~~A'ULVIW1~111l.l LiltJ~'la~~~~uu 
LL~u:S'Iii£J1t'l17f11nl'llV~'I~£J~~~t1'UtJUa::iitl7::'ll1'1JtJa'f1!~1Lilu 
'41U1'Ul.l1n 1~um1tl~m1liril.lillvt1-:t Lli1~~~~ntJCl'U'U Lilurh LLf1~ 

v • 

~6l'JI'Ul.la~t;Ua::L~iifi11~1~~'U'Utlth~ali1L~lJElLfiDa~~'UtJ'Ut1'1J'U 
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in Bangkok was asked to amend the concession contract 

with the private companies and not allowing sales of old 

BMTA buses to them. The Prime Minister already issued 

policy on prohibition of sale of old buses to be used as 

passenger buses by private companies on 3 February 2003. 

4. Public information campaign was continuously 

made to avoid the highly polluted roads and BMTA was 

asked to use only clean buses in the inner city area which 

is polluted. 

5. Monitor Bangkok air qual ity is continuous 

through the permanent monitoring station and another 

mobile unit, together with 17 stations operated by 

Pollution Control Department. The data were pooled 

and being used for air quality management planning and 

public information. 

6. Provision of inspection and tuning service for air 

pollution completed with maintenance advice to reduce 

air pollution. 

7. Public relation activities on air pollution and 

prevention, especially on vehicles, 

through pamphlets, websites, 

videotapes, and PR spots. 

shoulders to reduce dust. 

requirement of canvas to 

buildings under 

prevent dust. 

reduce exposed area which 

cause dust. The pilot project was 

lau nched at the 

(from Democracy Monument 

Wat Suthatthepwanaram) 

planting shrubs along footpaths 
as walls to absorb pollutants and 
by washing the roads regularty 

to reduce dust. 
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12. n11n11~ !ka::a1~Cluu t~tJLQyj1::nuu;lihJ aTi'l1iH 
~::fj1tJa~v1~mufj1::u1nruuun ~ 

13. rn'lt.h::'l!1alJ~ufirn'lti11-37n'!11-smfl~a61lJaTi't1 ru 
"l6l tm1"l~tJ'lClrrru~i1 ua::f'\u 9u~rnw-ru u.~-3 ~1"17t:J>:~vulll ~at:l6l"ltJrn'l 
~t11Ja\i'Un1'lti''lCl~f1'l~1'UUtJ9\ 4 ~~~n:: A'lt:llJ~H}lJ~'U~ 
f11-3~YlfilJ,.,1'Ufl'l 50 L'll6l 

14. n1'lfl11JfllJ'ltl'l1'11tn'lfl1'tJ~i1 1 ,.;'1~~1Jtn'l61 U.tHJU1~ 
lUhLalJmti~a61lJam:t61viln1'lfl'l1~1'61fl1'tJ~1~ti1~Ut!tiUa:: 2 Af~ 
,.,1 nfitJ., n R1'u ~1 Li'itJlJ1il'l~1tJiln1'l ~ 61 fl1lJ 1 ,.;'ti1"l n ltJtJ ~utJ 1 ~ 
u.ti1'll1lJ't,.; l.ilu u.vr~~riolJ afi11~ n 

15. rn'l~~LI"''l~n1'l'lltJ1tJ'lnih:zim ~fl~a6lrn'llimuvnV~u:: 
u.a::a~ ~a~lJm., Hu1\m1,.,u::;!dlun~.,nu~~ u.1~a~lJ 61a~61~u 
nl'l atJ'tJa'Utlf11'~ Li'l::tJtJ'll'U a~lJ1Gl'II'U u.a::f1Tl~I11VhRii~nT'l~ 111'1111 
tJ1tJfi1V~u::~ ujuiifl"lnufi~ u.16la£ll.l ~ 

16. rn-,tJ-,::a1ua1tJ'M1uu tvu1u u.a:: u~unTl'lJua~ u.a:: 
~.,,~., ua::na~UGJ'l!1f11'lfi1"l1~\.lfl"ltJ1a ~flt!'ll t:lfl11lJ71l.lil~ tu 
m"l~~'l:aiivurm~.,1~'l ~fie t,.;n,.,~-n~'liltJ-s::~YJ~mn n1ll1'ltl 
a~ilQ!V~1f11"l~"l1~'lii61i~ ~u~::'ll1va~ilQ!VI1lJaTi't1m~e1n"lA 

ut:l n~1ndfstJ1a lvm l~iim"l~ t\JtJ17::uu'llu d~111 a'l!u'llu161 t ,.,qj 
~fltl unilcy,.,1f11'l~'l"l~'l L61ULOYn::'l::1J1Jf11'l'lJ'Ul'l-3 U.tJ!J11~ -a~ ~U'U 
-,nlflrhuihml l~~u~t,.;u~m.,~~u~ ~6\aufiu1"ll"'lJ fj.f;t 2542 
L111tJilL~um~L~tJ'ltl'41u1u 2 a1t1Rtl a1tJa'lllJ1Vl ua::a1u~al.l 
ii'l::v::m-3,t-3ii'tJ 23.5 nta~~., ua::ii'41tJ1\.1~1-a-.,Cl1tlrhtJ'l::l.l1ru . 
300.000 PIU/1'\J a1tJ"lt11tlthl.I,.,1'Ufl'l (Metropolitan Rapid 
nans1t : MRTA) rha~e~tu.,::w)"l~rn-,tiea·h~ L61vii-s::v::vn~ 
~1n~mil~1ihln~~~muu,~:dtliifl11lltl11 20 n1a~61"l ua:: 
~1tl~\f-H~'UPiD'DtJ1tl 'l::v::m~ 26 nLa~lJfl"l ua::~ntJaalJ iiA11lJ 
t111 35 i'iLaLllm ;S~a1VU'lt1'liO~Lfl'l~f1"l'l"lCl1tlrhlJmtJR"l~::L~lJ 
Ltlfll,.;'u~m'l~uiJ fj_f'\_ 2547 if~LA'l~m'ld~::'li1tlil~f1T'lli'lt~Vt19\ 
a1tlfl1Ua::tJ'l"l LVl11"111l.lf'i1Jfi'~'IJtl~n1'l~'l1~'l ua::'li1tlfi~lJfiTl'11 
'V11~£l1n11'\ 

17. f11'l U n1'llil Q!VI1l.l fiW'I1Vl1~ 81 n1 1'1~1 f1 L(J) 1 L~1 An 
n1~ LYJfj1JVI1'UI'1'ltht-1uflu lvu1v t,.; 1ht1n~1u L'll61iv~iili'£i1u1~ 
fl1lJlJ1fl'l1 16 u.~~m::"l"l'l!UQ!Q!~~a1uua::ru"ltluamu n.A. 2528 
«~n1'l t,.;1'61Yiil Lfi1L~1Afifliiamn,.,ieilm'l H LUt1,.,7tlt!1~ dlu 
fi\Jfl"l1UJi£JtJ7::'l!1'l!tJ,.,7£lrltl l,.;'Lfi61UQ!,.,1l.li'lfil;Yn'l'ltl1n11'1 unl'll 
,.,; t1 Ltllivu utJa~ LYI1 ~~1Ayj t,.;1~lJ1fl'lS1\J ua::tli'lt!6llJaTi't1 rnv tu 
n~nflti,,.,u~ u.a:a~m~t,.;1'61ti11ifi1~iium.,t~"l ~:~um11~1Afj 
'li'11'1'l11~un11~:1~vhLiium-,t,.;'u.~1La~~ ~1f1j:lflf11"lfi1~il\N1uil 
~htJlJ")fjtJ111'~flHL~1L~1Afi hilv\'l.l161'lS1U 1~a~>~a~~1n 112 1'V1 
luiJ fi.A. 2545 (L1J1!t1tJtJ) LV~ilt! 53 1'111 tutl n.A. 2546 (~~'1111'11J) 
u.a::il1'6lfl'Jm::~un1"lLmAn 11 1'111 

18. m'lu.riilcyt-11lJaTi!ffl1~£l1f11FI1Ji ~1ruamil'lt~1flrhtifi ma 
L 'lit! tJ'l::a1tJ,.,ti1 U~1\J;j Lfiu1'Jit1~ Ll'l ~tl'UV1f.JU1U,., t1 fl'ltltl'l::-41 
m~ a an ltlu en'llvm 'IJ ;~a1fm a t11u lfl v t ,.;'~ntJ'l::oi1~1~'11 v 61~ £l~ 
ihvnau;l';l:;ii~tl11'117amu ua::tJ~::a1u~1unu L~,,.,,hn9i1~1:j t,.; 
111v~::u1tJf11'l~71~'ltJiL1rut~amitlu'll'111l~d'lvhu Lfie11i1,.;'Ln~ 
m'la::alJfi'1'll v~lJaTi11 fl Lii~>~ilu~1f1f11'l~'l1~7vtii~i~ ~~~::'li1v 
a 1>1 j:l a n~::YJuti vtl"l::'l!1'lltJ~t im~ L i1 u.a:: t iu~m7'lt~1111 U4'11"l 
tJ~::'41Vl1~ \.lt!t1';l1nilv>:~ lv\'ilm'ltl'l::il1tJ~1tJtl1Jt!~FI'rm'llu a~ 
lJ1t'l'l!'Uf11~ Lnfi t,.;JI'l1~ ~ -E 1'1 aznw Ll"'~t!~vu,)-,Cil~v a1'lth::oi1m~ 
u.a::'lni1l.lu~m.,fir.J1uu~um~ uinrul~amil-st11flrhl,.;'m.Jtu 
Lnru,.jlJ"lfl'lS1ULnt!Wl,.;'LtitJU,.,~~fhLiljtl.Jilfll; f11'lf11"'161 a1~Cl~U'U 

12. Sweeping and cleamng roads at highly polluted 

areas espec1ally at the Intersections. 

13. Public campa1gn on vehicle maintenance at the 

inspection and service centers prov1ded, and on the use 

of 4·stroke motorcycles, In all 50 BMA districts. 

14. Control em1ss1ons from government's vehicles 

w1th black smoke inspection tw1ce a year and follow-up on 

mamtenance of veh1cles which do not comply with the 

standard. 

15. Organization of green fleet project to reduce use 

of veh1cles and promote environmentally fnendly veh1cles, 

promote use of public transport and provide information 

on clean vehicle technology and how to obtain them. 

16. Coordination between BMA, Office of Traffic and 

Transport Policy and Plann1ng, and the Police Department 

was made on traffic management Y.hich can reduce traffic 

congestion which are the main reason for air pollution. 

The completed projects undertaken under the government' 

s pol1cy were the elevated electncity commuter trains which 

has been in operation since December 1999 on two routes 

(Sukhumvit and Silom, for a total of 23.5 km) with daily 

passengers of 300,000, and the Metropoli t an Ra pid 

Transit's underground commuter train is expected to be in 

serv1ce at the begin of 2004 (from Hua Lampong t ram 

station to Bang Sue, 20 km, and the "extension blue" route, 

26 km to Chatuchak Park, and the Orange line , 35 km). 

All of these projects are expected to allev1ate traffic 

problem and air pollution. 

17. Abatement of air pollution from crematoriums 

by issuing a policy to all BMA districts to use the 

authority according to Chapter 16 of the Cemeteries 

and Crematoriums Act, B. E. 2528, to order temples which 

have crematoriums in the state that may caose danger 

or produce excessive pollutants to improve within 

specified time periods. The number of temples which did 

not comply to the standard was reouced from 1121n April 

2002 to 53 in August 2003, and 11 temples were banned 

to cremate. 

elevated train stations which are above the 

coordination was made to move bus stops 

the area under platforms and for the traffic 

clear the traffic under the platforms d .. ,...nn_ ... ,....._ 

problem for the pedestrians and :>us rv~~MII:.-~ 

also asked to inspect and maintain their 

under these platforms, and street wash 

performed on a regular basis. Street 

allowed under the platform area es 

people and the resulting congestion. 
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With all the above measures taken the air quality 

has been on the improvement. Small dust particles are on 

the decline in both general and near road areas, but stil l 

near the ambient air quality standard level, as shown in 

Figure 2.1 and 2.2 for the 1992-2002 period. BMA will 

continue the measures to reduce the pm10 level to be 

under the standard. For other pollutants, carbon 

monoxide (8 hour average) and ozone (1 hour average) 

are sti ll quite acceptable. 

Pollution Control Department ( in 2002) reported that 

the roads with highest levels of air pollutants were 

Sukhumvit Road (On Nuch Road intersection), Rama III 

Road (Tok Road intersection), Rama I Road (Ma Boon 

Krong or MBK intersection), Petchburi Road (Yommaraj 

intersection), Samsen Road (Sriyan intersection), 

Rachaprarop Road (Pratunam intersection), 

Bamroonmuang Road (Man Sri intersection), Yaowaraj 

Road (Yaowaraj intersection), Sathupradit Road 

(Sathupradit post office intersection) and Larn Luang 

Road (Larn Luang intersection). They are primary target 

areas for BMA to reduce the air pollution problem. 

2.4.2 Other Actions Supporting Air Quality 

Management 

1. BMA started the BMA Environmental Protection 
Volunteers project with the objectives that the 

volunteers shall participate in the air quality management 

with BMA. The target groups are community leaders and 

teachers in BMA schools. 

2. BMA has a website on air quality management 

and useful information, with regular updating. This includes 

the administration structure of Environmental Quality 

Management and Control Division, projects and activities 

undertaken, environmental laws and standards, links to 

other environmental websites, news, publications, Q&A 

by experts. The website is http:/1203.155.220.242/ 
environment. 

2 .4 .3 International Cooperation on Air Pollution 

Abatement 
1. Improving Management and Supporting 

Guidelines in Air Quality in Metropolitan Cities (Athens, 

Bangkok and Bristol) under Asia Urbs support by 

European Commission. 

It is a 24-month project (Sept 2002-Sept 2004) 

aimed at developing air quality management and related 

awareness within local authorities and stakeholders in 

Bangkok, Bristol Clfld Athens. It is co-funded (65%) by the 
, \ ~ 

fj·~ -
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European Commission with a total budget of EUR 769,600 .. 

Coordinator of the project is Athens Municipality .. 

The project will seek to review and assess the air 

quality in the three cities in order to identify the extent of 

air pollution problem and the subsequent actions need to 

be taken. As a result, partners will produce best practice 

guidance notes and an action plan on improving air 

quality and air quality management. 

The dissemination of information and experience 

along with the raising of public awareness on air quality 

issues will be main objectives of the project. To t hat end, 

a web site will be developed and launched by the sixth 

month to serve as a tool for information, monitoring, 

dialogue and sustainability of the project. In parallel, 

project visibility actions will be taken such as conferences, 

press releases, leaflets etc. Finally, dialogue with 

stakeholders and active participation of the public will 

be an on-going process towards the success and 

sustainability of the project. 

Training and study visits will be organised for local 
authority officials as a means of strengthening the 

Environmental Quality Management and Control Division 

of Bangkok Metropolitan Administration. Training seminars 

may also be attended by stakeholders, volunteers and the 

public. Additional information is at http://euthair.org 

2.Ciean Air Initiative for Asia : CAI-Asia 

• BMA has joined The Clean Air I nitiative for Asian 

Cities (CAl-Asia) which promotes and demonstrates 

innovative ways to improve the air quality of Asian cities 

through partnerships and sharing experiences. The goals 

of the CAI-Asia program include: Sharing knowledge 

and experiences on air quality management, improving 

policy and regulatory frameworks at the regional level, 

Piloting projects to encourage innovation, assisting 

cities in implementing integrated air quality strategies .. 

Technical knowledge and institutional experience are 

available to substantially improve the urban air quality 

of Asian cities in cost-effective ways. Examples of 

CAI-Asia tasks in 2003 plan could be: 

• Enhancing the scientific knowledge and 

understanding of urban air quality 

• Promoting awareness of impacts and solutions 

through website, journal, newsletter, pamphlets. 

• Promoting the use of economic incentives and 

other market-based instruments. 

• Promoting public-private partnerships. 

• Promoting the institutional and regulatory 

strengthening of relevant agencies through training in air 

quality management. 

• Assessing the need for air quality management in 

countries .. 

• Air pollution and health assessment in Asia. 

• Pilot project on diesel fuel. 

• Funding for the future projects .. 

Additional information can be obtained at http:// 

www. worldbank.cleanair/ caiasia 
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2.5 Air Pollution Abatement Plannin~:(? 

BMA plans for air quality management in the Sixth 

BMA Development Plan (2002-2006) by setting the 

targets in air pollution abatement through reduction of 

dust and other air pollutants (and a lso noise and 

vibration) from vehicles and industry, establishments, 

construction and crematoriums . The strategy is to 

maintain continuous efforts and the following directions 

are adopted: 

1. Promote mass transit in place of private vehicles. 

2. Cooperate with Land Transport Department on 

vehicle inspect ion and penalize the violators of emission 

standards. 

3. Publ i c information campaign to enhance 

understanding about the effect from air pollution. 

4. Inspect and control dust emission from 

construction . 

5. Organ ize training and seek cooperation of 

officials and operators relating to sand and earth 

movements and enforce regulations on violators. 

6 . Expand mass transit system such as water and 

commuter train transport. 

7. Use clean technology in transport, especially the 

buses which can use Euro II or III, and BMA's vehicles to 

use cleaner fuel such as ethanol or natural gas. 

8. Convert garbage into biogas which can then be 

used for the garbage trucks of BMA. 

9. Designate high pollution areas in which tariffs 

will be collected for vehicles to enter. 

10.AIIow the public to participate in air, noise and 

vibration control by: 

10.1 Park the cars at home (car free day) on 

regular and continuous basis. 

10.2 Encourage car pool. 

11. Complete the network of air quality monitoring 

in entire BMA within 2004 by: 

11.1 Computerize a i r qua l ity mentoring 

network 

11.2 Train officials in air quality monitoring to 

increase their potentials 

12. Campaign for public to increase use of bicycles. 
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fl(;) 611VI11"mJ u.a::m7u~rm Ln~:ffumnll1tJ ill~tJ at ~iim7'1JU1tJ~') 
'JJeN LDt!~ u.a::m-,ti'i).t-oiltJ1tJth::'lllmm.h~7161 L 11~uvh 't~lJa~~; 

7::u1u ~~.., u.161 ~ tlll a:: all • iilltl~lJlrulJln:ffu tnu all~ avb ~7ll'll1~ 
~:7a~1'uil'l,!VI11lfl~t;~~ U.1Gl~B:u M LGltllOVi1::lJG~~lm1~J, fi11~ 

. f - t ..: - . .. 
U.VIG'l~tJ1 ~f'1G'ltl~ lJ~ru1l1VitJ1'Vlta1a~ L11V111TSttJ1ti1U ij~~1Fith 

~~n~u LthL Vliiu u.a::'JJ1V~t!B11~ •~u a::a1 ttti1 i:l~,uuiitlilllrutll 
~ •• ..: .J ~ - • t L~u'Vl'l::U1ti~'Vl1~7::1JltltJ1 Vl'lt! U.VIa~tJla1lll'lru::th::lJlru 2.5 

~1tJ~111J1AnUJ~7~t!1tJ ~')tJLVIqid:Jutilb~U~l11fi1'1L~8tJ '11).t'lltJ 

tl'l::lllru~t! u a:: 75 u.a ::vi LVI~ t!i'init! t1 a:: 25 Ltiuti1 L~tl 
fl~alVIf1'S"llJu.a::vnru'llum'l).t u.aGl~'tum-,,~VI 3.1 LLG~::-,tlvi 3.1 
. 1" \' 't . .¥ ,.J " 'I'll VI~ ruf1VltJl~r1a8~ 1ihtJ Vltl/ L tJ'I'ltJ'I'l111~ L 'Vl'l'llJVIl'U r1~1ifi1 
tltlt1~L~ua::a1uti1 (Dissolved Oxygen : DO) 'l::wh~ 0.1 - 1.5 

iiaan1'1.1~~a~1 (1.1n.la.) #Ji~i'it!'h ilf'1rum'l'ltil1li1~Gl11.1tnrut1 
1.1lm~ltJ,h~JJ~tJth::L1l'Vlvi 4 iH~1~~ri U.VI~~thfi1Muthfi'~ 
~1nn~n1~1.11Jl~tl1:: t.fl'Vl u.a::~:: 611lJ1'St'lUl1.1ltitl-s:: 1u'llti Lilit! 

~tlLil f'11Jillll'I1Yi ntliaL~tl~tl~ti1tl1tTtJlJ1e.i1tJ11T~~l L;A'tl hr~ u.a:: 

N1tJn1::U1tJnl'Stlfutl-,~f'1ru.n1Vlti1riau . . 

3.1 Water Quality :<} 
3.1.1 Water Quality Problem in Bangkok 

Metropolis 

Bangkok is the capital city which is the economic 

center of Thailand. Its activities include commercial, 

industrial and service have caused the expansion of the 

city and its population, resulting in accumulation of 

environmental pollution to the point that nature can not 

cope with the pollution loadings, especially for water 

pollution. This is evident in the rivers, canals and other 

water bodies which show signs of deterioration such as 

black color and offending odors due to lack of dissolved 

oxygen. At the present daily water effluent in Bangkok is 

around 2.5 mill ion cubic meters per day, with 75 % is 

from households and communities and 25 % is from 

industries and commercials, as shown in Table 3.1 and 

Figure 3.1. On the average dissolved oxygen in Bangkok's 

canal water is only 0.1-1.5 mg/1 which is considered 

unacceptable according to the surface water quality 

standard category 4 which is the class reserved for fairly 

clean fresh surface water resources which requires 

special treatment process if for consumption . 
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Table 3.1 Quantity of Wastewater in Bangkok Metropolis 

Year From Households Commercial Industry Total 
(a.un/day) (cu.mlday) (cu.m/day) (cu.m/day) 

2002 1,624,520 142,600 405,430 2,172,610 

2007 1,877,450 159,240 477,575 2,514,265 

2007 2,168,820 178,345 562,550 2,909,715 

2012 2,493,230 200,660 662,650 3,356,540 
2017 2,862,820 227,220 780,560 3,870,600 

Source: A Feasibility Study of BMA Wastewater User Charge, May 1998 
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Figure 3.1 Biological Oxygen Demand (BOD) Loading for Bangkok Metropolis 
Source: A Feasibil ity Study of BMA Wastewater User Charge, May 1998 

3.1 .2 amumsnilfi>iluu 
3.1.2.1 msUUIUi>UtlchJ.lhlibCiu 
,iJvt • ':!t .,: 
~'U ';l';ltJ'U'U1RGltl~lJR11lJ L'U1 L41U1'U~ ~~ll11l L'Utl~';11fl 

1im~"l:tJ1uthb~U';l;flf'i';lm7lJ(;j1~ ~ Gl~~fl~t:l~L61UI>l1~111Glllfli{'Ui! 
t u b'lll1lm~ L 'l'l'Villl11'UR7 ~li'11';1:1v11irmrhl1'Ufl 1l1'!l1fi1'S'll'U1fl L1>1qJ 

v1tJ~iin~1U1U61ti1L~U~~:u1'U~Il'U'll'U161L~1ltJU1~UtJVv1tJ~ii 
ti'~ Lm EJ: L fltJ7tl~~tJ'lltl~ L~U';l11ll1'!l~ a·:a.Jfi (;11lJ 1,1(;iL61U,t11tJ 1.1~1 
ti1L~fJ';l1flR~1L7£l'U';l:;~m:;tJ1UGl~~vitJ'S:tJ1UJ1"1l51'Sru:16lu lliii 
1111tJ1tJ fl ntJJ1 Lti!UflEltl fl';l1flfi'~ Lfl'SEJ:iim~'S:tJ1Ut:lEl fl~vit:l 

t - "i' ~ .: 
'S:tJ1V'U1"1l517nJ:l17t:lRGl8~ ~~UI1l"N ';111le.JGlfl17rlflWl L'SB~ 1.1e.J'U 

1.11iu'l'lm'7fln~1m1ti1u~/n1-;l61mnl'l:nau~G~:m'St11thLavntru 
Jnt'liti'S:Lu'llu1um~L'I'l'VillV11'Ufi'S (tu-1.2542) 1~mhrnm-,-s:u1v 
ti1 offtl1 Li1u·:h 'tJ~lJ1ruti1 L~uvhf'i~';l11l~M1l1n11llluL'll111 
fl'S~ LVl'VilJVI1'UFI'S tJ1';l:;ijmlJ1M1tJUfl11mv1 Ll'l Utf'S:lJ1nJflT'S 11tu 

1.1~uL~ll ( 475,980 ~nu1f1nLllm~irl'u tun ·rtf'1. 2543 uG~: 167.410 
~ntJ1f1nLlll1l'S{;i£l1u 1uil Vl.f'1. 2559) Lila~';l1n~su1aauua'4u 
1l11·'N~1'UejP~a1l11111llV1Ut:ltJ111tlu£Jn~uYIL'lll1lfl1~ m'VillVI1'UR7 

Lflu H'll1fll11111Vl1~m]; L \1u 1v1-D'fl":h4'11 m~~JVI trn'll£J~ti1 L~ u 1 u 
111~LVlfllJVI1'1JR'Sif'Ulfi~';l1flU1'ULie>'ULi)ua1'ULVIqj 
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3.1.2 Present Situation 

3.1.2.1 Surface Water Contamination 

At present, the canal water pollution is 

very severe as the canals still act as sewers for direct 

discharge of wastewater in most of the Bangkok areas 

even though there is already a requirement for large 

buildings to treat wastewater and houses must have at 

least sept ic tanks. However, other wastewaters are 

discharged without treatment to the public sewers which 

drain into the canals. The result of the Feasibility Study on 

Treatment of Wastewater Sludge and Wastewater Reuse 

in BMA (1999) by Department of Drainage and Sewerage, 

BMA points out that wastewaters from industrial activities 

in Bangkok wou ld likely to be less than previously 

estimated quantity (475,980 cu.m/day in year 2000 and 

167,410 cu .m/day in year 2016) as the government 

has adopted the policy of pushing the factories out of the 

city t hrough tax measures, so that the present and 

future wastewater problems are and will be from the 

households. 
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tllllJU'I'lU1'1'1VItJ1YJU.a~ fil11lJ-ru~\91'll~u ~11Tnm'l~~U1Uth 
n':l-:j L 'l'l'Vil.JVI1'Ufil~ 1~~~tllll.Jiil11~~WU l'l!Ufi1Vi\j, LULL VI ~-:jth FlFllil eN 

• • v 

e:Jti1-:j ~mi'Je:J-:j e..rarn~~1~1~YJ~·h'UlJ1LL£l~-:j1u:tJYl 3.2-3.4 Lta~ 
tlll~l-:jvt 3.2 :8-:j u.a\91-:j ll1Li;u11fltl.ll11ri1.htuL'llt11nl~ ~'l'l'YflJVI1UFl':l 
e:J~tu.ffu1nq~L~fl LiiiUUfl1Jl.Jltll~jl'Ufl!Uil1Vi,jleJ1~'Uiiitl~~mrll\91U 
F\ru~m'll.Jtn':i~-:jLL1191~mm\4-:j'J11~ filnl!n~lua:::tEiu~ 1~~1n http:/ 

dds.bma.go.th/wqmd_surface1.htm LL!il~l'hL~~Ufl!Uil1Yith 
Fl!ile:J-:jiJ 'Yf.l'l. 2545 filmH'lltllii~LEiUI911~~ln http:/dds.bma.go.th/ 

wqmd_canaLhtm 

Figure 3.2 Water Quality (BOD) in Bangkok Metropolis, 2002 

Source : Department of Drainage and Sewerage,BMA, 2002 

According to the responsibility of the Department of 
Drainage and Sewerage, BMA, it has continuously moni­
toring water quality in water bodies and canals. The moni­
toring results are shown in Figures 3.2-3.4 and in Table 
3.2, which show that Bangkok's water quality (see http:/ 
dds.bma .go .th/ wqmd_surfacel.htm for detail) has been 
at critical levels as compared with the surface water qual­
ity standards issued by the National Environmental Board. 
(See http:/ dds.bma.go.thjwqmd_canal.htm for detail) 
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Figure 3.3 Water Quality (BOD) in Bangkok Metropolis, 2002 
Source : Department of Drainage and Sewerage, BMA, 2002 

Figure 3.4 Water Quality (BOD) in Bangkok Metropolis, 2002 
Source : Department of Drainage and Sewerage,BMA, 2002 
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3.1.2.2 mstJUIUilUllilinh1nou 
Fl1'1 L~tltJ t tJ11"~-:J L 'YlfUm1UFI~ H a1~ilih)-:J Lm!l::VI~tl 

tJmma:: ti1Li'ltJ~1nti'·.:nmm;~::'ii~~humm1tJ~~u ~1\J'll!l-:JLi'lu 
'it-:JLuu'lJ!l-:J ~.~.~~~::a~ 1tlti1t1Gtil1 ~\l'l.ht161~'~tl~ Q6'1L~u 1-li"'lflm"'l"ln 
1.1.6'1:: L;j8\1"011flU8 Lt)'HJ::ih .. h:: ~'Ylfill1~tht1 ~ 1~hJ LfitJifl U6'1:: 30-40 

~\1m t~th L~uih::u1 Ufl!ln~1~i1~iltJ:!VI1vifl ~\1 u 1~ ~a~ tl~::n!lu 
nuanl:tru::'lJu-:J~u1un1-:JL'Yl~~VI1Uf'l"'liianl:tru::Luu~uLVIUtnlif~iir•h 
f1T~'ii~foifl'IJ-rr1\l~hLfltJ\I 1.0 X 10·7 L'll'IJ~L~!il"'l~B'h.nfi €in~\! 
tl1 1gj~uih::~u~\l~~?i1L~tJmmedl.i~1lJ11t~vi1\11'1J 1~~ f11"01Liiu 
1t.J1~vivi1 t~iim"'ltlu LDf1u'lleNtHgj~u~1n~\l;ffu u6'l::tHuua Ln"'la:: 
ih::~u~~;ffu 

~ 

3 .1 .2. 2 Groundwater Contamination 

Houses in BMA rely on own septic ta nks 
located underground. The water from the tanks seeps to 
the ground and the solids are collected and sent to the 
night soil treatment plant by trucks. Using septic tanks 
only yield an efficiency of 30-40 % so that wastewater 
can still cause environmental problem. As soil in BMA is 
clayey with low permeability (1.0 X 10·7 em/sec) and 

groundwater table is high, the septic tanks can not work 
well and this can lead to groundwater contamination and 
also results in higher septic tank water level. 

Table 3.2 Average Water Quality of Chao Phraya River in Bangkok Metropolis and Surrounding Areas 

location Temperature pH 

in Celsius 

1) Nonthaburi Pier 27.9 7 .23 
2) Rama VI Bridge 27.8 7.23 
3) Tah Chang Pier 28.2 7.25 
4) Phrabuddhayodfa Bridge 28.0 7.27 
5) Sanpawootthahamrua Bridge 27.4 7.34 

Source: Department of Drainage and Sewerage, BMA, 2002 

3.1.2.3 th tJs:U1ua:n1siloms 
m"'ltJ~::tl1UFJ"'lV!a1~-fu14~'ll!l1Jr.J~!ilt11tl~::tllu7m"'lL~ 

tl"'l::'ll1'll'IJL'UL'll!ilfl~\l L'Yl'YilJVI1tJFI"'l ~\IVI1~U'IJ'Yl1J7 LLa::~\IVI1!il ' . 
Gl).J'Y11tl11tn-s dl"'l1"01 ru 1uV1 30 nutm.Ju ~.1'1. 2546 11ilm~~t~ 
~1u1u 4.15 ~1UtJf1Ul!'lnUJmuia1u tu~u~ 1.515.5 !i1Tl1\lii16'1L~m 
fi!il Ltiui!lt~6'1:: 47 'llfl\lrruilfuel!il'llau~..:JVIl.!Gl 3.192 lil1~1~n1au.H;l-s 
ijt.J-,:;•Jnm1~-i'T.Ju7m1t11tl~::th 6.88 a1tJFltJ fii~djuimJa:: 89 
'lJ8-.!11h::•lnmftJf46l'll'eltJ~\IVI1J6l 7.71 altJf'l'IJ 

Lu'l.l7lJ1t1J a1'1J'll!l\lf11~ b 'Vl~1JVI11Jf'l'l f11'lU~::tJ1 
umVI6'11\IL~u1m"'lth! . .h::tl11Gtv~~~·u ~1U1'1J 3.5 ,r,u~flT.J1r1fi 
L~lil7~e>1u 'i{uvffuu~m, 1,003.2 U~111~ii1a~~~., fiivnuuiat~6'1:: 
64 'llfl~rruvlfl1-.!lL'Yl'VUJVIltJf111 ii'l.l~::'ll1m1~-i'tJtJifiTS 5.12 ~1\JfltJ 
fiiV~Liiui!lv6'1:: 94 'll8\IU'l::'ll1m,r~\11J6lvlii~tl 1u'Vl::LiiU'LIU1U 5. 78 

~1\Jf'I'IJ (m7tl""S::1J1tJf'l"'lVIa1~. 2545) 

ti1~tJ~\Ifl17tl-s::tJ1uf'I~V16'11..:Jti1~1~~~ti1tl7::tl1 
u7m7~tJVlfl1-.!lL'Vl~1JVIltJm~..:Jiil::1ua!ln LLa::~~tJ~::1u~ntJl\IG41U~1 
"011n LL)jti1 L~1~"'l::m L!iluti1~1J"OI::'Jn ~u L i1 ~ FJ ae..:JtJ1::tl1ui t 1ru 
afl1uaut11~U'llf1\ln1~'l.l~::tl1uFJ"'lVIa1..:Jiii~~..:JtJutu L'll!il~~m!il'l.l'Yl~t>1u 
~1~"01;nt.l1n1J.)jti1tJ-s::.nru 96 i'ilaLlJ\il"'l L~m-1am~v~i1ty~1n1"'l 
tlu LD fltJ"OI1flU. \1 ~~lJ afll:tltJ L 'll lilf11~ L 'Vl~lJVI1Uf'l 1 ua::ii'VIB'Yi a~1n 

DO 

(mg/1) 

3.3 

3.1 

3.0 

3.0 

3.2 

BOD 
(mg/ 1) 

4.7 

4.1 

4.8 

5.4 

5.2 

ss 
(mg/ 1) 

59 

55 

61 

50 

51 

Note 

The surface water 

quality standard 

category 4 is the class 

reserved for fa ir ly 

clean fresh surface 

water resources used 

for: 1) consumption, 

but requires special 

treatment process 

before use; 2) industry, 

whereas 

BOD <4.0 mg/1 

DO> 2.0 mg/1 

3 . 1. 2.3 W ater Supply Ma nage m ent 

At present, the Metropolitan Waterworks 

Authority (MWA) produces water supply based on the 

demand for the public in BMA, Nonthaburi and Samut 

Prakarn Provinces, at the average of 4.15 million cubic 

meters per day in 1,486.5 sq.km area (47 % of the 

responsible area of 3,192 sq.km ) on survey dated 30 

September 2003. There are 6.88 million people under 

service (89% of the total of 7.71 million) . 

In BMA, average water suppied by MWA is 3 .5 

million cu.m per day in 1,003.2 sq.km area (64% of the 

responsible area). There are 5.12 million people under 

service (94% of the total of 5. 78 million people according 

to the household registry, MWA, 2002). 

Water sources of MWA is the upstream of Chao 

Phraya River through Klong Prapa which started from 

Pathum Thani, 96 km . from the r iver mouth, to prevent 

pollution from Bangkok and salinity intrusion. The water 

is carried through the 31 km. cana l which natural 

purification wi ll be occur, and ends at the water t reatment 

plants at Bang Khen, Sam Sen and Thonburi. Water quality 
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~.tiil ::e:~~a1VJm~l.lt.J !ln L vtile:1~1n nl7atl1nf'lui1n f'lii11i LWtHVi e:1 

fl1l.J~ iilU1::fllt.J~~ L6lt.JEl L~T111t17::tJ~t.Jf'I1VI ~'Nthtil~ln u.lJ tll 
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1'11ll.JU11 107 nLiilbl.J(;)~ UElt.Jh~~~1J~~~till.JVIl~1~~ iif)rumv; 

~n·htil~tJ~lfl u.1iJ1 L~lfj':i::U1l.Jlfl 1i l')rui11W Ln a LFiU~titJl.Jl61-:i311J 
f'lru111WU.VI6i~tf1~1~1JU1::L11fl 2 
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is within surface water quality standards Class 3 according 

to the Notification of the National Environmental Board, 

No. 8, B.E. 2537 (1994). 

For the supply of some western parts of BMA 

which are rapidly growing and the Chao Phraya River 

may not adequate , the Royal Irrigation Department 

requested MWA to use the water from Mae Klang River 

which has some surplus. The water is conveyed through 

the 107 km. Klang Prapa to Mahasawasdi Water 

Treatment Plant and the water quality is better than from 

Chao Phraya River, close to Class 2 of the surface water 

quality standards. 

The water which is treated by water treatment 

plants of the Metropolitan Waterworks Authority complies 

to the recommended quality according to the World 

Health Organization (WHO) guidelines at all time. The 

monitoring and surveillance of incoming water from the 

upriver to the treatment plants and to the distribution 

network is under control of qualified scientists and 

modern technology, such as on-line water quality 

monitoring, which automatically and continuously 

monitor water quality and raise the alarm if the quality is 

not within the prescribed range. As Bangkok is low lying 

area and has problem of land subsidence, there is always 

a need to replace the older pipes in order to ensure water 

quality at the households equivalent to water quality at 

the treatment plant outlet. According to the research of 

Mahidol University the tap water in Bangkok is readi ly 

drinkable in every area. 

However, freshwater is a limited resource while 
there are several types of users, such as agriculture, 
industry, navigation, so competition on water use is 

heating up. It is thus extremely necessary to treat 
wastewater before discharging to the natural water 

bodies and water usage by itse lf must be at high 
efficiency so that the water resources can be sustained. 
Treatment of low quality water can be much more 
expensive than treating cleaner water and it is found that 

water quality of the Chao Phraya River has become 

deteriorated in the past few years, which raises the 
prospect of tap water price increase If such trend 

continues. 
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~~ Li1u 1~-D~·hn,., uti~nu tithuu1u<:~:n'.iR11l.I1U u 1~l.l1n;fu 
~U1!J~1UflLflV1iV~~V~Ul.l1~7f117~Lil.l~1~tu~v~~~'lA1tJAl.ll~u 
n17ti1u~ti~L~vneu7:u1va~au.~~~ti,fi77l.l~'~ A1u~1u«un,, 
7ru7~A1~iim7liJ1eti1-liit.J7;~YI~mwLilvm7vUfn~~a:m7H 
LL~~~theti1~tT-1iit1 uli'n17tl7:t.J1t1A7~a-Niial.l7;nu:Lflv~weil 
~::e.~a~J1t.J7::tl11'1rutnYIL~v1nu~1nJ,~u1'1rumw~u.a::~1nti•~u 
filnl111'1'f La1 LL~1111 lll~'1~1nJ1~tJfjnl~ll'l L~1~v~~ULtH~e~ 
r1ft~tnm~~n11 J1~1n uliti1 L~1t~7::V1(1lDtln~1~flm7tl1::th 

" .. !'\ t • t • t t.J tJ -u· Uf'I1~('11~L'llLutJU1~tJ \Jfl11e.I~VIU1 1:: 1 Uvf1<:11fl<:l::lJ 1lJ1nl 
t!Dva~u~1f)rurnt~fi'-l~av11~6'111J '1 Dfle.J1Ul.l1l.lln ~~n~m1m1 
Lgill.l1'1ru/l1l'I'JJ~NJ1 ulJJ1L~1l'l1::t11f'I~LUtiL'li'UiJ<:~<:~UtiVI~tl~~n11 
Fl~~v~i'lf111UftJLVil.I71Ft1J1tl7::tl1<:~Ud~M\L~v~iD~'JJfl~t.J1::'ll1'llU 

3.1 .3 wans:nuui>&>UlYiflnnunwul 
l'1 r., ..r .J • .J - :: 

~nnu QJVI1f) nllli'Yitll L 1J'I'fU'Ylf11~ L Vl'YilJ~1UFI'l'l'! \~1 £N~U fi~'JJU 
'.inq~tu~~~v~ufla~e.~~m::'YltJ~1w;h~'l ~~d 

3.1.3.1 wans:nucii>mSriililli'hn 
111~ L 'Yl'l'flJ\11\J Ft1 Li)u Lii ~N\1 ~1~'1Jv~th:: L 'YIA u~:: LUtl 

fMJna1~'lJa~n17Yia-ILfl!J1 ~~tfur:t11l.IL~8l.IL'Yl1l.I'IJENtittuRFt~v~ 
~~ii~~m::YitJL61ti"'HtltJn17flD~Lfi!J1 turfuflL'JJ6lf17~L'YI'Yil.I~1Uf'l1 
-8ulur:taa~fliiilQ!\11l.la~ttm~J~a~ri~t~Li'i~,-Aiiv1l~Y~filliti1~uti 
11nYiv~L~IJ1 LLa::a::li'vul~Ll1uii~n;.,t1avvtla::a::Lav'im~ti1u~e~ 

3.1.3.2 wans:nurit~ti5mfniu1 
1~v,J11t.JlJA~~:tm~J1Liltla1Ll1~~hfi'ty'IJv~m7V~1tl 

'lJB~~"1ti1 ~uLi1e~<:~1nil<:~~tll1S11Jt17::n17 L'liu tnl.l1rueen'BL~u 
~::~1vJ1a~uN Ft11l.l LUtl~ttD1~Li'i61~1nR11l.ILil.liu'lJv~1'a 1Yl6i 
ua::uel.l Ll.ILuviliir·'h~~ Vl'7v<:~1nil~antl1n~1J'l Vltlt.Htieu tuJ1 
L~ElLLVIti~J1iiiJQ!l11lJ~tl~::ij~~fl~~Ln(ll1~~'3tl 

1) 'llfi~'1Jv~~~ii1l1fl tuJ1ii~11J1ua~ a~ LVIV LO'Yi1:: 
ati1~D~~~n;_a;(ll~eeuuan11t1a1 

2) 'llfJVI'JJv~~~ii1l'.i(llfli'JatJtuu111~'3thiim·ntl~vtiLLtl£N 
3) -;i1ti11J'JJ!l~~~iiin(llu~~::'l!il61tuJ,nm~Ltl~vuu.tl~~ 
lun~t\lflf'l11l.l~illiu'lJv~eDn~~~ua::a1mh'5nq~iif'l1 

LUu~u6 ri1 t~~udJ'"l~'3\-lll611111tJa~ oi~))'ntl71fl!JL Ul'lG\v~VIiill ~~l:t 
~" twLJ(Ilf11~ L 'rl'Yil.IV11UI'17 t u uliti1 L~1m::v1 tla1 ua::fi'l!tJ1--l'llilVl 
1~aiJJ17nii;_a'.i(lle:J~1~u.a::~~~~\Jla~~~u1ua~ 

3.1.3.3 wans:nudlUrtlSlsru~u 
~.. • "'Oo' -
Yitl'rltJ1~LLVI~'IJv~f11~L'rl'Yi)J~1Ufl~tNl.ln1'1a'lJ11lt.J1a 

fi1li~ -i~hflfi Ln~<:~1nJ1 Luu~e 1V1ufi'11tll1niim1l.la~~u:int.J 
flll1'1'fY11~'fll1iltJ1a ~~U11fl!JlU71V-.l1tltl"l::~1iJ Yl.fl. 2545 'lJEl~ 
tl1V7::U1fl'.i'YIIJ1 flv~fi1Uf)l.l hfl fhU1lvtJ1ll!J fl't~ L'YI'Yil.IVI1Uf'l'1 

3.1.3 Impact of Wate r Pollution 

Water quality problems in many areas of Bangkok 

produce the following impacts: 

3 .1.3.1 Impact t o Tourism Activities 

Bangkok is the capital city and the center of 

tourism. Therefore, deterioration of canal water directly 

has impact to the tourism activity. As pollution in canals 

is in inner area of Bangkok, it certainly gives negative 

impression to the tourists who travel and stay in Bangkok. 

3.1.3.2 Impact to Aquatic Life 

Basically, water pollution causes deat hs 

of aquatic creatures either by its toxicity or reducing 

dissolved oxygen concentration . The toxicity may come 

from high concentration of sulfide or ammonia. It is 

observed that when water Is polluted there are usually: 

1) A fall In the total number of species of 

organisms which are generally more sensitive than fishes ; 

2) A change rn the type of species present; 

3) A change in the numbers of individual 

species in the water. 

In severe cases, where dissolved oxygen 

concentration becomes zero, all aquatic creatures died 

and this occurs in the highly polluted canals in Bangkok. 

In Chao Phraya River, even some species of fish and plant 

cannot survive, or the number of the survivors is reduced. 

3 .1.3.3 Impact to Public Health 

Poor sanitary conditions prevail in many parts 

of Bangkok. Records of some water related diseases 

generally associated with sanitary conditions in t he 

Annual Epidemiologrcal Surveillance Report of the 



s1EJI11U8mumsnif}run1mlfuu:JilaavlJaon~omUJ1Jvt1Ufls 2546 
I Bangkok State of the Environment 2003 _ _/ 

1000 

"' Ci 
0 

"' a. 

800 

0 
0 600 
0 
0 
~ 
1;; 
a. 400 

"' "' "' t'l 200 

0 Year 

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

Figure 3.5 Reported Cases of Acute Diarrhea Per 100,000 People in Bangkok Metropolis, 1993-2002 

Source: Epidemiological Subdivision, Disease Control Division, Department of Health, BMA 
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Figure 3.6 Reported Cases of Acute Diarrhea Per 100,000 People in Bangkok Metropolis According to Age Groups, 2000-2002. 
Source: Epidemiological Subdivision, Disease Control Division, Department of Health, BMA 
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Epidemiological Subdivision, Disease Control Division, 

Department of Health, BMA for the year 2002 indicates 

that there were 39,144 cases of acute diarrhea, about 

676.98 per 100,000 people. During the past 10 years the 

number of cases has been quite high, as shown in Figures 

3.5 and 3.6, with the peak in 1998 (877.58 per 100,000 

people) and followed by 1997 (826.8), and 1999 (747.3). 

In 2002 the patients of the highest risk were in the age 

group of 0-4 years (4,381.46 per 100,000 people) and 

followed by 5-9 years old (850.11 per 100,000 people). 

These, however, might not represent the true extent of 

waterborne diseases, as most cases were not recorded. 
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3.1.4 n1Sd"uuun1SruiluJrynlnihni1uJ!!f!rumwlu 
nnai»lh IIUi»IUU 2 UlOSnlS fir> 

3.1.4.1 UlOSnlS<humsrir>CISlil 
1) Lfl1..:jfl11thr~nl1L~V11lJ 
luil Vi.A. 2511 jjrn1~vni1LLr.JUU.l.iUYJfl11~VIfl11 

\' " t .... v v :: 1 .. _ 
1J1Li~V UL'LI~11~~LY1VilJVI1Ufl1LlJUQUULL1t1 lH'l'll:l1t1U'U ~lJt11, 

~~,;1 LLr.JU U.l.iU'11l1V 1~R1'lt117fl11lJ'li1VLVIii£l'llfl'l JICA luiJ 

Vi.A. 2524 l:l1t1LLr.JULLl.iUYli:ll~,;, t~iit1Tl~1 LUU Lfl1'lt117t.ht1~ 
J1L~tJ71lJL~fl~~t111U'lJVI1lJ~fl1tvn~th L~VL~lJl:l1niJ Vi.A.2533 

111'~ L t1VilJV11UR7 1~~, Liiurm LFl7'lfl17VI~11 1um7ti1u ~J, Lav L~a 
tli'tJtl{'lflt'lJI11Viti1 luFl ~eN u.~::u.l.iti1 L~1m::u1 1~viim7~VI~i1~ 
1-,~lhuV~ti1LatJ'lltJ1~lVIqj~1U1u 6 LFl1'lt11, tu 7 Yruvi ~~mv-d1 

l:l::u.t\'1L~7l:l~ll!J7N')11LR7'lt1111uil Vi.A. 2548 t~ul:l:;~1lmfl t~ 

u7n1,Fl'HltJAqlJ~Ufi1~,r'!VIlJVI~1U1U 191.7 ~11"NilLaLlJ~, 
,n L7'llht1~J, Lau Mvfln u.uu l~jjii~R11lJ ~1lJ17Cl t urn1ti1u ~ . .. 
J1L~vlumlJ1ru 71lJ 992.000 ~ntJ1AnLlJfl7fia1u lu 20 m1'!VIth 

-Ea~a,1v~::L~tJVI'llv'lLL~a:;1Fl1~t11,LLMI'l11luV~111~ii 3.3 u.a:; 

LLr.JUYI LL~~~ Lfl'S~t11'SU1UV'Iti1 L~tJ tu L'lJ~t11'l Lt1VilJVI11JFl1 LLGIVI'l1 nu 

ltlvl 3.7 

3.1.4 Implementation on Water Quality 

Remediation is divided into 2 categories as follow: 

3 .1 .4.1 Construction Measures 

1) Implementation of Central Wastewater 

Treatment Projects 

The first Bangkok Sewerage System Master 

Plan was drafted in 1968. Then, the JICA's supported 

Master Plan was established in 1981. The Master Plan 

introduced the implementation of the Central Wastewater 

Treatment Projects to tackle water pollution. Since 1990, 

BMA has initiated a major program of central wastewater 

treatment schemes to improve water quality in the 

canals and in the Chao Phraya River. The seven areas, 

six large-scale wastewater treatment projects have been 

undertaken. These are all expected to be completed by 

2005 and will provide service area over a total of 191.7 

sq.km. Every wastewater treatment plants combined have 

the designed capacity of 992,000 cu.m/day in the next 20 

years. Table 3.3 provides the status and detail of each 

proJect and Figure 3. 7 shows Bangkok Wastewater 

Treatment Project Sites. 

Table 3.3 Wastewater Treatment Projects in Operation and Under Construction 

Service Treatment Inftuent Efftuent Quality 
Project Area C.padty In 2002 BOD N p Project Status 

(sq.km) (cu.m/day) (cu.m/day) (mg/1) (mg/1) (mg/1) 

1. Si Phraya 2.7 30,000 20,000 4 10 3.9 Operation 

2. Rattanakosin 4.1 40,000 33,000 12 0.8 0.3 Operation 

3. BMA-1 

(Dindaeng) 37.0 350,000 Under construction 

4. Chongnonsi 28.5 200,000 107,000 4 4.1 2.3 Operation 

5. BMA-3 

5.1 Nongkhaem - 44.0 157,000 100,000 4 10.7 0.8 Operation 

Phasicharoen 

5.2 Ratburana 42.0 65,000 47,000 4 2.4 1.2 

6. BMA-4 

(Chatuchak) 33.4 150,000 Under construction 

Tot al 19 1.7 992,000 307,000 

Note: Effluent standards of BMA are: BOD <20 mg/1, N <10 mg/1, P < 4 mg/1 

Source: Department of Drainage and Sewerage, BMA, 2002 

39 



'""'''~"'ai18fJUlJDIJn~InWUn1Uf/S 2546 
~----------~---------------

N 
0 
0 

"' N 
Q) .... . { ~ 

8 v; - ~ 
~ ~ t:i Ul 

Q) 
o) w "e' 

~ 
Cl 

0.. ~ 
~ .... Q) 

h ;% c ~ Q) Q) 

)~ E Vl .... 
"0 IV 

~ Q) c . ;J ,= IV .. '- Q) 
~ Q) Cl 
~ .... IV 
~ 

IV c .. ~ IV 
c::: Q) '-.... 0 r- "' ~ IV ...... 
G: !: 0 .... 
~ .::t!. c 

0 Q) - .::t!. E "'ti= 

z~ 
Cl -e ;% c 
IV IV 

::t Ul a. - Q) - " 0 
t'fi 
Q) 

Q) 
u ... '-:::s ::I 

Cl o 
U: Vl 

40 



S1£JIJ1Uamun1snif]rumwduu:JP/aeuoaun~utnllJJJYf1UFIS 
Bangkok State of the Environment 2003 

lum114ni1 '1JVI1th ~~vn1~~Vlti1JVI11Ji'11~1 ~uu~~~fl~ hit~ 
J,~av,~u1u6NGlFli'1~eJ~m.h~vi~tlumlluil~~uu v1'1um1riaa7'1~ 
1:um1m1~t11~L~tJ (Interceptor ;eweri L;jCJt:rut11 tatJ LoV1~ 
1~uuti1u~J1L~t1LtJ~1~VIU114~~~8111l11~J,~av~::111l1111 
J,~av~1ntL'VIa~vh~'l Lt~::,::u1u1tJu~h~ti111VIthii!v a1ulu~1~ 
VIU1tlu~:·nm1l.lthJu~Vi11t~l.l~1ntn111rutht~u tn111rut.htJuvi 

111f'l L01JF1111JGI1111'H'l'llfl~~8111J11~J1 L~V~~ 1 'VI~ ~'U ~~Flt'ltl~ 
~:tnuti1vlt1 ~1u~ a t.i1u a1 i'11111~filut11LVI v l,jfia t ~ ~ii V~il qJV11 

1J~fl~LLGIV1~11tu~tJ;j 3.8 

I~ 

= 

Figure 3.8 The Interceptor Sewer System 
Source: Department of Drainage and Sewerage, BMA, 2002 

2) tn1tJiutJ1~1::1JtJt.hujl!J1Llt!J~11'11\J 
lu1::w:h~il r~.A. 2533 - 2540 m~tVlti11VI1'Ufl1LLt'l~ 

m1 LFlVI:: LL~~'l!1~1v1'ri1fl1111VIna~ 1au~1u1::uuti1u VIJ, L~U'Jl11'l!u 
'11fl~f'I11Lf'IVI~LL~~1~L~1118UL\JF11111-i'tJ~V1'l!81J'lla~m~LVltilJ'VI1Ui'11 
tu'llru~dnh~ti1uV1 J,~~v~11'lltJ'l.la~Lf'l'VI~'Jl11'lluvi1~ '., ~1u1u 12 

14~~ ~1 Lilum":i LV1Vn1~ tYlf'l11'V11UF11tB~iif'l1111 a11111{) tum1ti1U'V1 

J1L~VvY~ifU~1\J11J 25,700 ~ntJ1AtlL1JVI":ilA81'U L'U~1~LL":if'l'l.lfl~ 
n11fu lau~11J l1~U1UVIJ1 L~t.I'VIG11V 1.1.\oi~iiGIIl1tj'Ji11VIfl1VIlm11 
14~111~ t Ylti11'VI1UF111~'ri1n11'lia11 LL'l!11 14a~tJfutJ-:i~ LVI,j';!uaulu 

am~~tB~Luum1~Vi11 tJ-:i::~Ylflmrl tum1ti111V~t11.tl4v u.a::'ri; t~ 
\'~. • '-'- t.:' 
'U1Vl~1Uf'I111J11JVI1J~ru~1tiV111Jl.llV1131'Ui'111J~1Jf'I111::1J1ti1J1Vl~ 

~lf'lfllf'll":i 

For the permanent solution on wastewater BMA 
must not allow direct discharge of wastewater to the 
cana ls and construct central wastewater treatment 
plants which receive water from the interceptor sewers. 
In the wet season, rain water wil l also be col lected 

and the overflow wi ll be discharged to the drainage 
canals without causing water pollution, as shown in 
Figure 3.8. 

JL [ l fJ 

-- ·. !.J~ uu 

I 

2) Improvement of the Community 

Wastewater Treatment Plants 

In 1990-1997, BMA and the National Housing 

Authority (NHA) have an agreement to transfer the 

NHA community wastewater treatment plants to BMA. 

The 12 community wastewater treatment plants are 

now being operated by BMA with total capacity of 25,700 

m3/day. At first, many of them were in poor condition but 

BMA has undertaken the repairs and renovation of these 

treatment plants to be in good operational condition, 

thus increasing their treatment efficiency. This resulted 

in wastewater treatment met the building effluent 

standards. 

41 



~?Uamumsnilyumwliun~f!iauwun~utniJJI.IVI?Ilf)S 2546 
Bangkok State of the Environment 2003 

3) m7tJi'utJl-~t SI1l1'1'ith L'UfHHl>~~ 
Lfil·Nrn~tJi'utJ1-.3tHuFI~tl-.3tB-.3l~l.!Gh~ilurm1V'Iufil'l1lJ 

'll'lmVIi!itl'lJtl-.3 JICA JIIUL~Fl~.:tm~ill~ilm~~vln17tltJn·H1Jt~tl , 
'll1tt t~iinT~VIlJ'U t1uutlr S~::tlr\11~-.3 L'Ufil~tl~ tfitl ~vil.ltlBn'Bt~u~'lu , 
nT~~\11~~ ~fil~tl~ L~l.Jtl1fl11'1 L'U'Jl'l~'l~ ~~~~111 L~tl'Ui5'U111'll.Jfi~ L~'t"l'U 
Ll.llfitt'U th"lrn tnJtl1 L-;i1Yi~::m~::Qn ~u~~ L~l.l1 L~B~~~,!, LUI!JI'l~'t"l~ 
&butlrt~tt~1111'l~8~';1::Q11~umru1tJv~LLlitlrt~Yi~::m~1u~V1~1L~~u 
2,083 ~11u1An tl.lm~'t"lurVi ';1111S~ ~~n~utlrti7:: L'lJu~vl~~'t"J~tJ~rv 
~litl1 t..rrm::m 7::uutl71l.lfi~tJ7::~t!,vliil'l11l.l~1 tilu~'t"l~ H'tu 

rmiJ't"l~nutlr L~l.l 1 VI~ L -L'1 ~l'l ~'t"l~ tu•Jb~J,ifu ttli117::JuM~iil'l~'t"l~ 
m~~l1~i1m7tJutD't"lu~·mtl1LRlJ 1~iin17~111~~LI'l~8~L~l.l't"l1n11'1Lu 
l'l~tl\1 LL~::iims t~tJmmA~1u Ll'l~tl~ L~2.1mmA ~uu Ll'l ~'t"luViLI1ltt H 
t7't"l utJ11';1111tlv~ilm7ti't"la1'r'lti mhu~t~tir L~u L vlm.rutir~1111'l~tl~ 
t-L'rl.l1thu~t~L111U1tiL~2.1mmA~1u1u 3 ~\1\1 1~~ti fi'I,Y1111::~u H 
tJi'utJ1'1tlr~~u';l1fll'l~'t"l'~~au~au U\1Yi7::71l.l 9 titJi'utJ1'1Sifi1Yi 

th~U';l1111'l~tl~~~l1lfii11 u.~::7::UUU1tJ111tl1t~U'I'fVllilJru'n~SI1U 2 

LitJi'tJU1\IJ1L~U~1fll'l~'t"l~U1\1~111 

3.1.4.2 Ulosmsmu1r.Schumsrir>asli> 
1) 2J1~1fl17'Vl1-llfl~V12J1V 

111~LV1YilJV11'UI'l71~th.nV17j1t.lfilM11Yi~-IIIJ.111l~tllJlJ1 
t-JiVI~1ti~UtJ @\"lm.h~t'llu lJ11117!j1W'l11JfillJ11177::U1tJtlrvi'~~~11 
mm1m~tJ7:: L11Vl ~~::ur~'IJU1111 ~~tJ7 ::mf!L\11 u f'lru::1177lJ 1111 

~\IIJ."l\11 ~tltl ~\1~'ll1~ IJI1lJ Yi7::71'lltJt}!~~~ LSI~lJ ~~::i'111fifiJM11Yi 
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3) Canal Water Improvements 

A cana l water improvement 

project was initiated by JICA in 

1990. The project provided 
re-circulation of cleaner 

water to the canals and to 

oxygenate canal water 

with ae rators. During 

the dry season from 

December to April, river 

water is pumped from the 

Chao Ph raya River to the 

canals. On the other hand, polluted canal water is pumped 

back to the river at an average of 2,083 m 3/mln from 

Phra Khanong Pumping Station, located at downstream of 
the Chao Phraya River. This system includes water gates 

on the canals, which are needed to prevent saline water 
entering into the canals at high tide, but despite of this, 

some ca nals have become saline. Severa l aeration 

systems have been installed in the canals and there is 

also a boat-mounted mobile aerator. Besides there are 

also three aerated lagoons systems : the Makkason Pond 

is to improve Sam Sen Canal, the Rama IX Pond is to 

improve Lat Phrao Canal and the Buddamonthon Sai 2 

Pond is to improve Bang Jak canal. 

3 .1.4.2 Non-Construction Measures 

1) Legislation Measures 

There are many effluent standards applied in 

Bangkok by the BMA offices such as the Water Effluent 

Standards from Building formu lated by the National 

Environmental Board (NEB} and standards under the 

Public Health Act (1992). The effluent from municipal 

wastewater treatment plants which are operated by the 

Water Quality Management Division (WQMD), DDS, must 
meet the effluent standards from building set by BMA and 

NEB. 
2) Public Relation Measures 

In order to implement Central Wastewater 

Treatment Projects, public acceptance is necessary. 
Accordingly, BMA has to carry out public relation and 

information campaign. Fo r examples: (1) conduct 

educational program in school and community; 

(2) organize training programs for BMA staffs who 

monitor discharged water from building and for operators 

who are responsible for private wastewater treatment 

plants; (3) conduct public exhibitions and ( 4) provide more 

pubic information via meetings, brochures or media. 

The objectives of such public relation and 

information campaigns are as follows: 

( 1) To ensure that public get knowledge about 

wastewater treatment projects including its prog ress, 

the benefits and impacts of such projects. 

(2} To explain to the public t hat everyone 

produces wastewater from their daily activities and to 

co nvince them that everyone has the responsibility 
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and should contribute toward the cost of wastewater. 

treatment SMA, therefore, provides information with 

regards to the wastewater treatment system, the cost 

of wastewater treatment and the procedure in tariff 

collection to the public. It is also important that the 

public should be informed when the tariff collection will be 

initiated. 

(3)To 1ncrease public awareness that 

improvmg the water quality will not be achieved without 

everyone's help. Individual can contribute by minimizing 

wastewater generation or avoiding any activity that would 

cause excessive wastewater from their daily life. 

( 4) To give knowledge and understanding of 

wastewater management, SMA educates or distributes 

technical information to the public. 

3.2 Prevention of Flooding and Water 
Logging in BMA .. /L. ··v 
Thailand is within the monsoon region which has 

frequent and heavy rainfall. Chao Phraya River is the main 

river and the most important, with the watershed area 

of 160,000 sq.km or one third of the country, receiving 

water from the north of the country and draining through 

Bangkok to the sea at the Gulf of Thailand. Bangkok is 

thus subjected to the tidal movements. 

In the past Bangkok had plenty of low lands, canals 

and marshes, and empty areas which enabled the people 

to use water as part of their lives and careers without 

worrying about flood problems, and the economic impacts 

from f loods were not severe. When Bangkok has grown 

faster than the land use plan and infrastructures, together 

with land subsidence problem, then floods have become 

major problem and getting more severe. 

As the ca uses of annual floods are f rom water 

flowing over rice fields around the city, water from the 

north, and tidal effects, the annual flood prevention 

action plan has to be divided Into 2 categories : 

1. Action program on prevention and remediation 

of flooding in BMA by draining storm water within and 

around the protected areas as fast as possible to 

minimize floods or shorten the t ime of flooding. 

2. Action Program on prevention and remediation 

of flooding in SMA by draining water during high tides. 

Flood Surveillance Locations In 2002 

When the rainwater is over the capacity of drainage 

system the remaining water will cause flooding especially 

in low lying areas. The following locations are weak points 

in this respect in Bangkok: 

1. Chaeng Wattana Road (intersection of Sol 14) 

2. Phaolyothln Road, Kasetsart Intersection 

3. Thesabansongkrok Road 

4. Kampaengpet 3 Road 
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1) f117UE-I!nut11tnt11Jtlf11'r1~Li1~1JitrJiil~tl2J 
- a1uvi LU1Ji4'1J6i1J H rltJ rfuJ1L1J~U'lJE-Ilrl1J1J 

m-ll-sn1vl ri'u~u u~::tJ1f'l1-s-atJ LLumh-:J"J 
-I .ol ."1 t 'I "• I ~ 

- ~11JV1LUtJ't'l1-:J7 ::U1ti1J1 L'llu7::~p::tJ1tiU1 

tJ-s::~viE fhtJUiJV~rYtJ LiltJ~1J 

5. Ratchadapisek Road 

6. Navamin Road (Indarrak Market) 

7 . Ramkamhaeng Road 

8. Ladprao Road (in front of Makro) 

9. Paholyothin Road, Sanam Pao area 

10. Pracharat Road I, Tao Poon Intersection 

11. Rama VI Road, expressway ramp exit 

12. Pracha Songkroh Road 

13. Petchburi Road, Banthadthong Intersection 

14. Phramain Ground Roads 

15. Chan Road, St. Louis Road, Sathupradit Road, 

Silom Road, Suanplu Road 

16. Rama IV Road, Na Ranong and Mahanakorn 

Intersect ions 

17. Sukhumvit Road, in front of Bang Chak Market 

and at Udomsuk Intersection, in front of the Meteorology 

Department 

18. Srinakarin Road, in front of SEACON Square 

19. Petchkasem Road, in front of the Mall 

Department Store at Bang Khae 

Source: Division of Drainage System, Department 

of Drainage and Sewerage, BMA, 2000 
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Table 3.4 Polder System in 15 areas 

No. 

1. 
2. 
3. 
4. 
5. 

6.1 
6.2 
6.3 
6.4 
7. 
8. 
9. 
10. 
11. 
12 . 
13 . 
14. 
15. 

Area 

Muang Thong Village Polder System 
Shinaket Village Polder System 
Ratchadapisek Rd (Kiong Nam Kaew) Polder System 
Bangkapi Polder System 
Ramkamhaeng Polder System 
Ratchatavee (Indonesian Embassy) Polder System 
Ratchatavee (Petchrama Cinema) Polder System 
Ratchatavee (Mitsamphan) Polder System 
Huay Kwang Polder System 

Patumwan Polder System 
Klong Toey and Watthana Polder System 
Phra Khanong, Bang Na and Pravet Polder System 
Ratchatavee (Rama VI Road) Polder Syetem 
Phaya Thai Polder System 
Phra Nakorn Polder System 

Yan Nawa, Sathon and Bangkho Laem Polder System 
Taling Chan Polder System 
Thonburi and Klongsan Polder System 

Total 

Bangkok State of tl1e Envtronment 2003 

Area Size (sq.km) 

3.7 
4.96 
28.0 
8.3 
10.6 
1.9 
0.5 
0.6 
0.8 
2.6 

23.0 
26.0 
2.2 
9.1 
1.0 

16.3 

5.6 
12.9 

168.06 

Note: For other areas outside polders other measures will be used, such as removing the rubbish from the grill and by 
pumping the water out with portable pumps in appropriate areas. 
Source: Department of Drainage and Sewerage, BMA, 2002 

Table 3.5 Results of Flood Prevention Projects (Monkey's Cheek) 

No. Flood Water Holders Owner Total Capacity Holding Capacity Benefits on Flood Prevention for 
(cu.m) (cu.m) The Following Areas 

Bung Nong Bon Swamp BMA 8,000,000 5,000,000 Pra Vet and Phra Khanong Districts. 
2 Bung Makkasan Swamp BMA 650,000 261,600 Rajpararob, Sri Ayuthhaya, and 

Asoke Din Daeng Roads, Ratchatavee 
3 Bung Rama IX Swamp BMA 300,000 10,875 Rama IX Road, Huai Khwang District 
4 Bung Phlboonwatana Swamp BMA 64,000 48,000 Paholyothin Road, Pradipat Road, 

Phaya Thai District 
5 Bung ~mpangpuay Swamp BMA 403,970 200,000 Klong Chan Area, Bung Kum District 
6 Bung Kratiam Swamp BMA 233,400 81,000 Min Buri District 
7 Bung Kum Swamp BMA 581,530 148,000 Serinakornpattana Village and 

Thaveesuk Village Bung Kum District 
8 Swamp in (previously) State BMA 160,000 107,000 Lad Phrao Intersection, Kampangpetch 3 Road, 

Railway Authority's Golf Course Chatuchak Park, Bang Sue District 
9 Sung Taket BMA 19,600 s,soo Bang Chan District 

10 Swamp in the Army's Cavalry Royal Thai Army 250,000 94,000 Paholyothin Road in front of Sanam Pao and 
Regimen 2 and Swamp ln Vibhavadirangsit Road, Phya Thai District 
Army's Ror 1 Ror Or Unit 

11 Klong Prem Prison Swamp Department of 225,000 68,000 Ngamvongwan and Vibhavadirangsit Roads, 
Corrections Bang Sue District 

12 Swamp near Burachatrachaikarn State Railway 64,000 12,800 Ratchatavee District 
hospital Authority of Thailand 

13 Bung Sua Dam Swamp State Railway 65,000 22,750 Asok Road, Railway Road, Nikhom Makkasan 
Authority of Thailand Road, Ratchatavee District 

14 Siam Cement Swamp Siam Cement 270,000 78,000 Vibhavadirangsit Road, Bang Sue District 
(Bung Farang) Co. Ltd (Public) 

15 Bung Ekamai Swamp Expressway and 3,500 3,500 New Petchburi Road, Huai Khwang District 
Rapid Transit 

Authority of Thailand 
16 Suan Siam Lake Private 316,900 228,000 Ramindra Road, Minburi District 
17 Swamp in the Army's 11th Royal Thai Army 430,000 288,000 Paholyothin and Ramindra Road 

Regimen 

Total flood water holding volume 12,036,900 6,657,025 

Note: The receiving ponds (monkey's cheeks) which are in use at the present number 17, and can hold 6,657,025 cu.m of water. 
Source: Action Plan on Prevention and Remediation of Flood Problems in BMA, 2003 
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3.2.1 Measures o n Flood Prevention 

3 .2 .1.1 Structural System 

As Bangkok is low lying and in some areas 

the water levels can be higher than the others, so the 

polder system is being used in 15 areas, 168.06 km2 in 

total, consisting of: 

1) Prevention of water from outside into the 

protected area by dikes such as existing roads, railways, 

earth berms and buildings. At the waterways the gates 

are used. 

2) Getting water out from the protected area 

is by draining through drainage system or by pumping. 

3) Drainage within the protected area is 

through the storm water drains and sewer drains to the 

outside through the pipes or canals, and by holding 

the storm water for a while in local reservoirs or low 

lying areas (called monkey's cheeks) before draining or 

pumping out. 

3 .2.1.2 Non Structural Measure s 

These measures are for general flood 

prevention especially in low density population areas. It is 

called Flood Plain Management which consists of: 

1) Control of town planning and land use to 

keep some vacant areas for receiving storm water. 

2) Control of buildings for the purpose of 

protection of them from floods. 

3) Public relation on the possible floods 

and impacts so that the public can help themselves as 

necessary and cooperate with the responsible agencies. 

4) Set up the Flood Forecasting and Warning 

System for the public. 

5) Set up emergency task force unit s to 

prevent flooding and assist the effected peopl~. 

6) Set up the Supenllslon an~tAdQlinistratlon 

Unit so that ttte-capability orrpanning_ aru:l Jp;tplementationo 

can be enhancecf and sufficient. 
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~tJtLuum-su71nf1 ~~.~::-su ~.tuun,.~H;a:s~vhu~tJu1u u 1t~u1tlf11'S 
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f1'S::~tJLA~1Y3fi~'lleN f31Jl~ tJtlf1~1f1tnlJ1ru'lJti!:LL~11UU.1JULL~:: 
!Nrlt.J~::nuU'lJfl~'llv::fhtJ~vu 1tJ lud'ia~vliim-s L~~tyLUiu Ll'lm-:r 
LF!'S~fi~~'lath'lf11'l L't'lfilll11'UI'\'S f11~~~f1T~'lltl!: tiJu L~tl'lil~!N 1~ 
1'Uf11'S~ LL~mh'l~7~~~ flia-:r Ln1J~11J'S1ll'llll:: L~u L ~1llJL~ii'JJt1!:1if1R1-:r 
u.~::iin;~LLt.fflt..I'S::Lfl't'l'lJtl'l'lltl!:L~athYJtl!:flslU111L'll1miu.~::rh:i'~fi 
Clflfliu-:r a1'Uf11'Sfh~~'lltl!:~::flitJ~!i'S!:1J1J~~f11'Sil~ L'iJ£J1UL ~ Lfi~ 
;11lJL~v191i'aun1.J'lllJ'lluvlamuvlrh~\9\'11V::1tl~-:rm.i . . 
4.2 C1D1Un1Snitlili1UU 

4.2.1 ua:rblcJ 
tuil fi.l'l. 2528 m-~JL't'l'l'lll~1tJA"Siimll1ru'JJu::t\l~tt 3.260 ~u 

~a-Ju :.1!~1flitYilltfltJ~fl'l~1LUU 6,633 ~uvia-Ju tuil l'I.A. 2538 

fbuluu vu1. 2545 iitJ~ll1Mu:: 9,472 ~u~a-Ju Fi~Ltlu 3.43 
Gi1u~uviail ~iJ~ 4.1 u.a~-~Jfli~LYill:ffu'lJa-:rtJ~lJ1ru'JJv::1uu.vi~::tl 
u.~::iJ-s::lJ1ru~1'Stnll1ru'lltJ::1ueJu1Al'l ~-:rrmr;htutJ vu1. 2558 
~::iitl~ll1ru'llu::ti'i~tflu 18,750 lli'uvia-Ju ~iJvl 4.2 u.a\9\{)u-:rrf 
1.h!:f1tl1J'lltl::'ll£l{Jfl1-:r L 't'll'llll11'U fll'S L'UiJ l'l. A. 2545 L~tliJ£l{!Fl 
tl"S::nt~u'VI~niiia Ll'll:ttl1VI1~ fi~1a~nu.~::Tflll u.~::m::~11:t 
~1'UIIli'S1{)~ 4.1 LL~~'ltl'lrlU'S::f1£l1JlJ~eJtltJ'!J8'lfl'S'JL't'IVilJVI1'Ufl'S 
~'li.Lllltl Vi.A. 2535 - 2545 

. . 

4.1 Problems of Solid and Hazardous W!!~ 

Solid and hazardous waste increase every year in 

Bangkok due to the increase in population, consumerism, 

and changing lifestyles which occur as a result of rapid 

economic progress. Not only did the amount of waste 

produces change but also its composition. In a rapidly 

growing city like Bangkok this is a serious problem and 

waste must be collected completely, sorted proper ly, 

recycled wherever possible and the rest properly disposed 

of. The final disposal sites must have good management 

so as to not cause nuisance problems to the nearby 

communities. 

4.2 Present Situation 

4 .2.1 General Solid Waste (Garbage) 

• • /1-,. 
••v 

In 1985 Bangkok only had 3,260 tons per day of 

solid waste. In 1995 it doubled to 6,633 tons per day and 

in 2002 to 9,472 tons per day (3.43 million tons per year). 

Figure 4.1 shows the increase and the projected amount 

in the future which estimates that by the year 2015 solid 

waste will be 18,750 tons per day. Figure 4.2 shows the 

composition of waste, which mainly consists of food scraps, 

plastics and foams, and papers. Table 4.1 shows its 

composition since 1992-2002 for Bangkok Metropolis. 
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Figure 4.1 Amount of Solid Waste Collected within Bangkok Metropolis during 1987-2002 and projection for 2003-2015 

Source: Department of Public Cleansing, BMA 

Stones & Ceramics 1% 

Figure 4.2 Composition of Collected Solid Waste, 2002 

Source: Department of Public Cleansing, BMA, 2002 
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Bones & Sheils 2% 

Wood & leaves 7% 
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Table 4.1 Physical Composition of Solid Waste (1993-2002) 

J.- ----.. -~--~ .... 
4 t~. / t ... 

•' ... 

~ ._ -~·--' . 
Combustibles 91 .01 91 .63 

Paper 15.40 13.99 14.49 11.25 

Cloth 4.50 3.49 1.95 7.34 

Plastic and foam 16.02 20.66 18.72 19.06 

Wood and leaves 4.24 5.89 5.39 2.98 

Food Scraps 15.76 14.72 20.72 28.74 

Leather and Rubber 2.17 0.15 0.82 2.36 

Unclassifiable 32.92 32.73 30.22 17.93 

Non-combustibles 8.99 8.37 7.69 10.34 

Metal 2.52 2.00 1.28 2.76 

Glass 4.65 4.64 3.86 6.72 

Stones and Ceramics 0.61 1.11 1.77 0.46 

Bones and Shells 1.21 0.62 0.78 0.40 

Total 100 100 100 100 

Source: Department of Public Cleansing, 2002 

4 .2.2 Uili>lifHiiUOSlH 

'VV~ifUIEJ'I1ntftnUtvli1J.J1f! li UVI6'i'lYllJll:llfl h~'Yiti11J16l 
,Y'l'ilD'lf~1.Jl6l U.Gl~ L€lfl'l!tJ €1 Cl1tJ1.J~flT'Sfll1G'IliS11N~'lJ ~'l Lfi~l:l1fl 
n~m111fll'lffl'I;·1Wti11.J1GI fll1~111:11il~:~uv LUtJ!ii'tJ '1Jti~~~L:ffD11ii'u.ti 

'l!1n :B'u~1tJ'ila"a1im L1i11 luii~ m~uanil~m 1'i16)il~11~ilntJ 
L~a~ i11'lA~VI~'l'JJB"11'4mlVI7a~~1 (~1a ~lnD'ZI 'Viam") Lilulii'u 

1l1~111runTHU11ih.J7lJ1ru'!lv~~~ L iffv Lii~'ilu lun1" LYI'Yi11VIltJm 

luil w.A. 2545 tJ'l~111ru 16.15 !ilugia'J'u 

'Vli~EJU~'11ll'l1nJ.j1U ';eu 1\iiu.fi '1Jti~LV16'i1ti' L'li\J 

vrG~a~rl~am1tH'llu~flLavu.th m~tlt>'ltll~lU.1Jt'l" n-s~tleNlhm 
vi1 R111lil~m ~ ri1u 1 rl'lltl ~"li a11 LRlifl LU\J!itJVJ11tl u.G~::lG~vr~vrtT n 
lluLDfltJ LU'U~\J 

TJv~a &inmeiini ~"tJllmru~ L~nmaiinMitia 1~ Lfi~ 
ilt}!vt1'1JV::f3'uel"nvfl~h~ty 11il u.ri LFI~€l'll'l€ll.Jih Llllerf U.Gl:: 1mf1t~Vi 

Ll'l ~fJ'IJfl Lf1fl"l:l1fllifll'S~~\J11U U1.J1.J U.Gl~nT~ LU~tltJ u.tJ Gl'l'l\J L ~lj . . 
tJ-,~a't'IBrnwlum~vil'llu uG~~tJ-,du'l!tlvmlii'1um1111Gl1~ vi1l~ 
~1tJ1urn.nau~l<ii'ln6'il1lJ1ni1u u.a::lim".l LtJ~vuLr~~fl'ltiflv111n 
vi1 l~tJ1lJlrum'l 1-H L~l.J~'l.:ffu t;.., u,,j'~:~~lim1 ut~mbutJ".l~nau bfltl 

ti1~u6bum":B'u a'1umtJ-,~nau Lilati1l.J1 1'111 ,.,~ u~niiu1..,a1u~ 
~11~L~tiVI1tl Vl7fllllniu1~a1lJ11~ti11!1LitJ7::1v~u1~ ~:~~na1v 

btl\JUtyVIl'iltJ~B L~nm aumfVl".ltlfl1 ",j-;r~m".lil L VllJl:: i111~811l 

'Vli~EJU~11llq1nf1·N1Ufl~ti1JIIn11~ 1\iiun '!JtJ::f!Li'i~l:lln 

fl1~tJ1Ufl1".l~alll'lJfl-:) b'l""1\J~~il1VIfl".l'Sl.J fll".l L~7t}! L~1.J bm'll'l 

LA'l!;!jn~Yh L~fh~'lfl11 ~aut'JJfJ'l b HIJ1\J fllJJ ~1VIfl'S'Sl.J l fi1J ~";1\J 
'lJv~ii bt'i~i1um" h'l'll\J~fl"~~m.,rh~~rnv l~m"JmtJ~lJ'!lt>"mlJ 
h"'lltJ~(;)i11\llfl",j11J 

Bangkok State of the Environment 2003 

11,.39 11.58 9.57 8.66 8.58 13.58 

6.17 3.71 11.01 6.43 4.00 4.58 

17.43 19.80 25.84 19.47 19.41 20.76 

5.77 14.51 7.89 6.77 7.52 6.59 

44.28 35.54 35.41 46.88 46.92 34.16 

0.62 0.82 2.15 0.11 0.78 2.19 

7.57 7.87 5.50 6.76 6.56 8 .57 

6.77 6.17 2.63 4.92 6.23 9.58 
2.30 2.00 0.96 1.49 1.64 2.19 

4.47 4.17 1.67 2.57 2.30 5.07 

0.00 0.00 0.00 0.51 1.00 0.58 

0.00 0.00 0.00 0.35 1.29 1.74 

100 100 100 100 100 100 

4.2.2 Hazardous Waste 

I nfectious Waste: The waste is from hospitals, 

both state and private, from treatment of patients 
and from laboratories. For example, the waste may 

contain parts of organs, needles, scalpels, syringes, 

blood-contaminated cloth, human and animal secretion 

which contaminate rubber tubes, gauzes, etc. The 
estimate for Bangkok's infectious waste in 2002 was 16.15 
tons per day. 

Household Hazardous Waste: This type of waste 

includes fluorescence tubes, insecticide cans, cleaning 
solution containers, batteries which contain heavy metals 
or hazardous substances. 

Elec t ro n ic Waste: such as computers and mobile 
phones are on the increase as they change the models 

often. Even though there are some efforts to recycle parts, 
the leftover parts become wastes and require appropriate 
treatment. 

I ndustrial Hazardous Waste: This waste is from 
manufacturing processes of factories and are the 

responsibility of the factor ies to dispose under the 
regulations of Department of Industrial Works. 
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'JJ!J::tJUIIl'.l1U~1n1hJL~fl'U 'JJU::fi"l1tJ"i1111~~{!'VIlJIIl~::tl11'1JtJ1t1Vl 
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~~'VI'l6ltJFI'lU3lJ u.a::fl;i1tJGI"i1'l!1LVl1:: thL1ltltJ1{!'1'i~ ~~'VI'llil 
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4.3 Impacts of Solid and Hazardous W!f~ 

Uncollected Waste from households will cause 

offensive odors and are unsightly as well as breeding spots 

for flies and other vectors. The increasing amount every 

year poses a challenge for 

BMA in terms of collection 

and disposal efficiency. In 

addition, household wastes 

contain more hazardous 

components and dumping 

hazardous wastes with general 

solid wastes from agricultural 

and industrial activities without 

proper separation, can cause 

serious health damage to the 

general population. 

4.4 Solid and Hazardous Waste 
Management .. A ··v 
Collection and Separation of General Solid Waste: 

The Public Cleansing Department and 50 district offices 

are responsible for the collection of solid waste in Bangkok. 

BMA has applied direct and indirect methods for collecting 

solid waste. For direct collection method, the waste is 

collected by vehicles or boats. In this method collection is 

from house to house in various areas where accessible. 

Indirect collection is a system in which BMA provides 

containers for collecting waste at various sources such as 

markets, department stores, and pedestrian walkways. 

The containers are classified according to food waste, 

recyclable waste, and household hazardous waste. The 

collected waste is transported to 3 transfer stations at 

On-Nuch, Nong Khaem and Tha Raeng. The waste is 

transferred to sanitary landfills at Kumpaeng Saen district 

Nakhon Phathom province and Bang Plee district Samut 

Prakarn province. Figure 4.3 shows the management 

scheme. 
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Solid Waste 

Illegal dumping 

On Site Recycling 
9,472 tons/day (100%) 

Composted naturally 

330 tons/day (3.48%) 

Disposal 9,142 tons/day (96.52%) 

r----se_ p_a_ra_ted..,._ ___ 

1 

N~ Separated 

Recycled by BMA ~ ~ 
(Project on Reduction 
and sorting solid waste) 

1.89 tons/day (0.02%) 

Recycled ( 1) 
(By Garbage Collectors) 

410 tons/day (4.33%) 

Recycled (2} 
(By waste picker 
at Sites) 

18.90 tons/day (0.20%) 

763 tons/day (8.04%) 

Figure 4 .3 Solid Waste Management of BMA 

Source : Department of Public Cleansing, BMA, 2002 

Collected 

Transfer Stations 8,729 tons/day (92.16%) 

Evaporation of water 59.67 tons/day 
(0.63%) 

Final Disposal 8,650 tons/day (91.33%) 
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Source of Municipal Solid Waste 

Segregation 

Yellow bin 

- Recycle waste 

(Plastic, Glass, 

Iron, etc.) 

~ 
[ Recycle J 

Green bin 

( Landfill ) 
Figure 4.4 Sorting and Management Solid Waste in BMA 

Source: Department of Public Cleansing, BMA, 2002 

" ol tJ ol v 
fl1"HfltJ71tJ71lJ'lltl::l'l~ t1LU.Jn "l:: IJ1Vl'lJtJ::~1l.Jtn'lltJ::'Yl'~el\l"l1J 

:d'lf11'l L'VI~lJVI1tJI'1116i't111tJrh~'~6)1tlHi1Ji1'l'l t~LVIl.n::alJIJirJ 1tJ 

~'lu.a~'l111u"ltJ~ 4.4 1~um'lLVl~l.I'VI1tJI'1'11'111J fll.!LLa::rhnuu~,m " . . 
L8fl'lltJ'lJtJ'lJtJ::Vi'11tl L Yla~ \lnau~1l.l-L'mi1VItJ~ tu~C)Jqp l~vrn1 
~1 LUtJ'l1tJ~::6i'~N LUtJ 1tJm l.l Lnrufll.l 1~"l31tJ u.a:: u. tJ1V11'l t um1 

~~n1"l'lJV::~a~av~ l.l 'lltJ'lJ8 'lfl "l l.l fl 11J ~ l.l l.la~~ n"l::V111 'l 

l'l,~V1fl"lB"l"ll.l'll1~LLa::~'l LL1~~ellJ 
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Gray bin, red lid Blue bin 

Hazardous Waste 
(Herbicide cans, 
Insecticide cans, 

- Walkway Waste 

(bus tickets) 

Authorized Treatment 
Centers 

( 

The sorting of waste is 

done by the proper containers 

which are collected by BMA and 

disposed off according to the 

scheme in Figure 4.4. BMA 

controls the private contractors 

who landfill the General Solid 

Waste according to the standards 

and guidelines on community 

waste management by Pollution 

Control Department, Ministry 

of Natural Resources and 

Environment. 

Landfill ) 
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rq~ LVlfill'l·ntJm~1lJ"rl11'1JV:B'UI1l'S1U'6l1flU11J L7eJ'U L'IJ'U 
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1tJrh~V1m.h~~n1f5,)eJ11.l 
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t :7 A~ a ..-

a1fi1~ru~'lJ V1~'1JeJ~Il1f'I'S1'llm-s~a::LeJfl'lltJb~~nmu~1lJ~1llmv-sn 

'lJtJ'lJV:~~ L:A'eJ~iim~mu~11f.lru1111Jij ~..:~tl7ll1 ruih1u~1111~ 
,r~VIlJV1'6l::~mj11tln1~11lLI1ltlfl1'S Le-11~1 t1 L1111 Lt-11'1Jtl::~ 111 L:A'eJ'lJ8~ 
fl1~LVl'l'tlJVl11Jf'l7~~tl~~rltl'U~'ll -.i11J1'U 2 L9'11 iil'l1111a1111"H1 tu 
m-srh~l1l'lJu::1~tJill1ru 10 ~u~erru~m9'11 tuu rtA. 2545 

fl1~LVl'l't11V111Jf'l~a1111~n~11J1111'lJU::~~L~eJ~1nan1uuin1~n,~ 
a1fi1-sru~'lJM..;,u1u,r~au 13.82 ~utfiu1u i-i111LiluitJua:: 65.82 

'lJeJ~tnll1ru'lJv::~l1lLitl,r~,.,11111 (16.15 vlu~tJ1u) ·nua::LBv~u.a~~ 
tuvm1~fi 4.2 Ll1ltl tu~1tJ'lJeJ~'lJu::~~ L:A't~viLVl~tl1~~nvi~tJ::tlu 1tJ 
nu'1Ju::,t'J1u 

Bangkok State of the Environment 2003 

Hazardous Waste Management 

BMA collects household hazardous wast e such 

as batteries, fluoresce nt tubes, insecticide cans, 

herbicide cans, etc. by placing bins (grey bin with red lid) 

at appropriate places in the city. These hazardous wastes 

are collected by Public Cleansing Department and 

each district and stored at 3 transfer stations before 

transporting to the Authorized Treatment Centers t hat 

are authorized by Department of Industrial Works. 

Infectious waste from state and private hospitals 

and clinics are collected by temperature-controlled vehicles 

and disposed by 2 incinerators at On-Nuch site. Each 

incinerator has the capacity of 10 tons per day. In 2002, 

BMA collected 13.82 tons/day of infectious waste from 

health facilities or 65.82 % of tota l infectious waste 

generated (16.15 tons/day). The rest was assumed to be 

illega lly dumped with general waste. BMA hazardous 

waste management process is shown in Table 4.2. 

Table 4 .2 Amount of Infectious Waste Generated and Collected from Sources 

Infectious Number Number Infectious Am.~otof 

Waste of Beds of Beds In Waste ... 
Generation service Generation ~ 
coetflclent Rate Ktr r jf '-t& Of 

(Kg/day) d4V 1lMI 
State Hospitals 33 33 100 0.46 13,110 13,110 6,062 6,062 100 

kg/bed/day 

Private Hospitals 110 103 93.63 0.46 15,981 15,758 7,390 7,390 100 

kg/bed/day 

Public Health 148 148 100 1.32 195 195 100 

Centers kg/bed/day 

Private clinics 2,871 365 12.71 0.87 2,498 318 12.73 

and polyclinics kg/bed/day 

Source: Department of Public Cleansing, BMA, 2002 
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Hazardous Waste Source 

Households 

- Fluorescence tubes 

- Batteries 

- Insecticides 

- Herbicide etc. 

Transportation 

( Storage 

~ 
) 

Authorized Treatment 
Cent er 

Health services 

- Infectious waste 

-Sharps 

-Drugs 

-Others 

Transportation 

( Dispose 

~ 
( Incinerat ion 

Figure 4.5 Hazardous Waste Management Scheme of BMA 

Source: Department of Public Cleansing, BMA, 2002 
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4.5 UlOShlShlSAlUf!UlJH:Ua:Ui>ali3HrlUOS1H 

illnlhUISi>U 

nuiicbUS)UrJi)&ltJs:tnuu 

• • A ··v 

1. a1Tuattum1L~ti1::'111'11U'Yi1f'l11l.l6l::~mn.hu~7autt~:: 

'lp..i'lltl'lJtJ~9MEH t~vrn1t'i~ L61~l..IL~u1u h~ t7vu 1'1ut'11 u~:;n~ 
d .,J t • .... "' .. -Fn"Jtl'U') VIVI~tl~U'Ufl'U'U611V~~fl~ U~1111~1f'l11l.J6l::tJ1~U1\J t 1tl'U 

Lta::m~ L~'U ~\11 t~a::m~ ua::a1v~1l..ltJti ~alta . 
2. fi1'Hi1~ti~L'Ja1L~U'lJtJ::~11th::~11~t1a1 18.00 'U. -

03.00 'U. 

3. a1Tuauu1~tl-a::'l!1'll'Ua~ua::uvn'lJu::tiauth1tli'1~ tvia . 
a~n.J1l..l1ru'lJu::l~t~~auaufi~~vi1tilum7L~urn7ii6l1u·i'Jl..l'lJt>~ 

tl7::'ll1'11'U t~u "m7f'i~ ua::t17::~U'~Vltvw1n1" iim1 1~ri1 uu::ti1 

untl7::'111'11tltfia~VIfiT~tiv\Vjl..ltflau f1111i.J1 fi17U1fi~Ul..l11i 
LL~::m-a'.llal..l u'l!l..l 1111 u lu~'J'U'lJEl~'lJu:: tAl:tt.J1~17'il~ tV'U'lJu::Viiia17 

8ufi~VLVt1El~Atl7::flt.JU~~nti1l..I1'Yi1'lJU::~al..ILfit>~111~l..l1ru'lJu::~~ 

msJwuos:an&mwnuil<niiuoa: 
- fl17~!iUti17::UUti17~111LnU'lJU::L~iiti1::~VI~Ill'rl 

- fi1771U71l.Jitll.J~U1'UW1~ti:;LnU'lJ'Ul.J~~tJU'lJ8~ . . 
- m1~ 111~1 u~::\11 ua tnl!t17Cl diu'lJ'Ul.l a~ £l u t viatm:n . . 

t11::~Vl~mw 1um7Liiu'lJti)Jae.Jau 

- m"Jtltutl7~ulum~m"Jt~u7miiu'lJul..la~au . . 
- m1 tiiu'lJu~a~mm1~J11111u1miiu'llul.!ae.J-ew t~u~m1 

- t 'J!l.l'll'U7l..ltl1 

n1stJsuiJ~&ln1sri1~oa: 

- n11l ~ Ltl1l'lltil.l1vi1 t ilum1'lJUthtJ'.! a ~au•nn a mil 

'lJUthuvhtLi~ tiautt'll tta::~ua~u'lJl..l1tle:t~nauati1~t;)1l~'lJ~nl:tru:: 

tL~:: t ~ tan'll'Ul.l1 tnu'lJu ua::rh~111~ a r.J au ~111 L :X a 

nnnu1ana:ui)ri1nuo 
fll)~1.11U~~1lGhVI'lU1l17~1111lWlJU:;ua:;~~tlljQafit.J W7::11'11-

UqjqJ~1l11611fi11ru~'lJ vtA.2535 Viri1~u~t~Lijufi1U1~~~hfi'lJa~ 

1l1~L't1W1.1~1'Uf'l1 'i!~a1~6i1Lilum11~ 3 :tJuuu~t.J 
1. 1l1~LV!Wl..IVI1tlf'I1LV'U~6i1Liltlfl17tnU'll'Ul;j~r.lt:lULeJ~ 

2. fl1~ LVI'I'll.JVI1tlfi"Jl..ltJU L~~~~~ij~ LiJu~vi1 LUU1l11UVI'U 

L'.llu ~1~t~lnL~tvn'l!udjuerrh~~l..lar.lav~1u1fim1i:J~naumh~ . . 
t;)fl~'lltrnl!tru:: 

3. 1l1~LVI'I'll.J~1tlf'l761t'1J1VIL~Ltl71'l!t16i1LUt11l11 LiiU 'lltl 

LLa::~~ari1~V~~~tlli Q a~~tllJa e.ltlv 1~ u'Yi1 tflu~-an~~1fl 1~-m 1~1'u 
1J"J::lu'l!u91ilUuVJu~1U1l17iii111rhu1m"J'i!~n1~Lflwl..l~1uFmiB~ 

~1LiJUm1l~tuu1tl911l..IVItrmnru?i' 15m7 ~7m~vub l~nn~~N . 
Ul1l..lfllJ~l..I1Utl L\11 un1~ LVIWl..IV11'Uf'l71~ailnimhVIu\11'lltJ~~tl~~ufi 
tfiu1-L'il~num1~111m1 l.la~auua::~~tl~n~~~71Jfi 4.6 

~ :J" " 

4 .5 Measures to Control Solid and 
__ H_a_zardous Waste from Househy!e 

Publ ic Participation 
1. Support the public in cleaning their own houses 

and communities. The shops, schools and establishments 
on main roads will be supported for being kept clean 

(including the pavements). 
2. Desinate time for general waste callecting between 

6 PM- 3AM. 
3. Encourage the public to sort the waste at source 

before disposal as a measure to minim.ize the waste, 
with the public participation to "Think and Save The 
Environment". Provide advice to the public on reduction 
of unnecessary use and focus on reuse, recycling and 
repair. The food scraps are recommended to be composted 
to reduce the amount of waste. 

Improvement of Collection Efficiency 
• Development of higher efficiency modes of 

collection 
• Setting up database on garbage trucks of BMA 
• Provision and maintenance of garbage trucks to 

maintain the efficiency 

• Improvement of collection routes 
• Collection by water routes 

Improvement on Disposal 
Authorizing the private contractors to transfer the 

solid waste from transfer stations at On-Nuch, Nong Khaem 
and Tha Raeng to sanitary landfills. Also privatize the 
collection and disposal of infectious waste. 

Laws and Regulations 
The governing law for solid waste and night soil 

management is the Public Health Act, B. E. 2535, BMA can 
operate through the options: 

1. BMA operates the collection and disposal system. 
2. BMA is entrusted to handle issues, such as 

privatization of Solid Waste disposal by sanitary landfills. 
3. BMA may permit any person to operate the 

business of collecting transportation or disposing of solid 
waste as a business or for payment of service charges. 
BMA must operate according to the principles and 
conditions of this law, so BMA issues several local 
regulations as shown in Figure 4.6. 
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••• ) Bangkok State of the Environment 2003 -
J Public Health Act B.E. 2535 designates BMA 

.---------------J as local agency who has the responsibi lity 

in solid waste management 

r 

... 

Ministerial Rule on Fees for solid waste 

collection and other fees. B.E.2545 

''-------------------------------' BMA Regulation on Disposal of Solid Waste l 
and Other Wastes B.E.2521 which allows BMA 

L-._ to charge the fee up to the ceiling prescribed 

in the Ministerial Rule, but SMA has not yet 

Collected the fee for disposal of infectious 

waste. 

( 

BMA Regulation on Control of Solid Wastes 

and Other Wastes Collection Service as 

Business and Receiving Fees, B.E.2541 

Figure 4 .6 Legislations on Solid Waste Management of BMA 

Source : Department of Public Cleansing, BMA, 2002 
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Ministerial Rule on Disposal of 
Infectious Waste B.E. 2545 

+ 
BMA Regulation on Disposal of Solid 

Waste and Other Waste B.E.2544 

states about the principles of solid 
waste management. 

t 

' 

BMA Regulation on Criteria on Solid and 

Other Waste Management of Building 

and Health Facilities B.E. 2545, speci fying 
details in community solid waste 

management, infectious waste and 
night soil management 

• 
BMA Notification on Schedule and 

Location for Solid Waste Discharge 
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4 .6 IIWUinU1UilU1RO ••A ··v 
bt~tn11!1.l'U1fl1>3L'Ylf'llJW1'UI'I"HlUtJfl 6 (f'l.l'1. 2545 -2549) 

*LU'Ufl17Lfillth::i'l'YlB111'1'llum-s~~nWIJV:: ~>3tlD~a Lta::'IJ~NL~V 
el'UV\11 V b fltJiJ £Nfl'UUQ!VI1 ~'IJil1'Yitl'U1lJV'IJ 8>3t.h::'ll1'll'U Lta:: 

~ an-a::'Yluvi"l:: Lfi ~wit~ ~.rnf'l u.1~ ~tlll"l1fl'IJ v:: u.a ::'IJa-3 L~ veruV~11 v 

1~vii LttJ1V11>3trmh LU'U>31'U~>3U 
• 1~ii'IJV::~fl~1>3V\1llvli1>3~1~17ru:: fi'UU~1VVI~fl Vl1tlfl 

'lltltl u.~::U.VI~>3,J1~1B11tu:: 
• a\il5m1fl11Lfi~'IJV::"l1m~llll1nn11 1 n.n.(;jtJf'ltJIIit~1u 

LU'U UBVfli1 1 n.n.(;jBf'ltJ~B1u 

• iim7u.vn'llt~>3L~veru~r~1V"l1n'IJv::'llmu mh>3um.ri'ava:: 

20 'lJ8>3tl~lJ1t\l'lJtl~L~Vel'U9l"S1V 

• Lfilltl1::t='i'Ylfitn'Yifl17~~ LfitJri1~11lJ btl!.tlJ LntJ'lJ'U'IJV:: 

~•ni't~vfl :: 20 Liluim.Jfl:: 80 'IJ£J>3~1'U1tJVI«.,rm7t~utf-3vtlJ~tu 
fl1-3L'YlWlJ'VI1tJFl1 

• LfilJtJ1::i'lVJi5mwm·Hh~~'llv::~1VL'YlRL'ULail Bth>3uBv 

it~va:: 10 'lltl>3tnll1tu'lJV::YiLiitJ'IJU1~ 

tfillm7t\1u~rmrh~~'IJv::~~L<A't~t\11'11tltJI'I~llamuu7m1 
fl11~1fi17tu~'llYJf1bb~>3 

• Lfillth::i'l'YlBll1f'lf111LiitJ'IJ'U'lJV:: L~Vri1'VItJ~lJ1(;)151tJttJ 
011 tiu7m1 u1u'IJu'IJv::LLfl::m7 L~ll~miJ'lltJri1v'llv:: LL€l::a-3 L~1ll 

t \1iin11 ti1mntJ'lJ'U'IJV ::vltiii1'llfi11lJ'll1~ LU'U b <Bmw a~ L rlt~ 
tJ·dv'llu1um18~1'mffl«>3.,1tJUa::~-3U1~~mJ 

• ~~tJ11!1'1~nmvltJlj~-31U~1tJ'IJ\J'llt.t:: LLG~::fmfiFl11lJ 
~::m\ilVJm::~u 

• ii-a::utJ~11~'ULVJF1~1utm7m:nm1lJ~::B1~LrltJm-au7vt11 

LL~::n17tl7utJ1~tJ-,::~'Ylfin1'Yin17l\1u~n17tl7::'ll1'll\J 

• tJ'Wtl1>3f1lJ1::tiivuVitttJ(;jam-aL~lltJV11.11'Vl'lltl-3mFlLflfl'lltJ 
tum1vi1VIU1fl bb'Yl'U 01~ L 'Yl'l'llJVI1'Uf'l"a~1\Jfl11~~tl11'1J v:: U.€l:: 

'IJtl.,Ltit.teJ'U"11tJ 

4 .6 Future Plans 

The Sixth Bangkok Metropolitan Development Plan 

(2002-2006) aims to increase the efficiency of the system 

of disposal of solid waste, night soil and hazardous waste 

in order to protect the public health and environment from 

solid and hazardous waste, many improvement activities 

have been specified such as: 

• Aim that no uncollected garbage will be on public 

vacant lots, main roads and lanes, and in public water 

bodies 

• Lower the solid waste generation rate from 1 kg/ 

person/day 

• Separation of at least 20 % of hazardous waste 

generated from household 

• Increase the efficiency of fee collection for solid 

waste collection and transportation from 20% to 80% 

of the total households. 

• Increase disposal technology for solid waste to at 

least 10 %of the collected waste. 

• Increase the efficiency of infectious waste 

collection to cover all health facilities 

• Increase efficiency in collection by issuing 

standard procedure on garbage collection service and 

increase the number of transfer stations, and support 

the use of NGV garbage trucks for the purpose of 

conservation of energy and environment. 

• Develop the capability of solid waste management 

personnel at all levels 

• Install information system for public cleansing 

service to assist the administration of the system and 

improvement of service 

• Amend the regulations as to increase private 

sector's role in solid and hazardous waste management in 

place of BMA. 

These animal figurines were made 

from waste materials and throw away 

retrieved from the recycle centre of 

Phra Sathapana, Bangkok. 
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5.1 JKYmnaiuounsolunsaJanwumufls . . .:o 
·•nna~lll~:~ui'i~iJ~:~·;:pru iJqJvn1n{]~nTmh~~u~UVl1~1uL1llil 

f11~ b'Vl~l.J\111UA"l"U~::tJilHU'n~6li1~fl11lJLfltl1111U u~::~~e.J~ L~ bfi~ 
fl11lJL~a~iauutitJ7::'ll1'llUd'Jumh~1!1n t'liu vh l~Lii6ltlwbll'll~ 
'Ylrr~::u1utl1 vim.h::tJ1t~mnu emm ~~tiaai1~1Ji1~'1 Vl1~~1 
~urtuuu~::m·H~ULlhu111ni11 d~h..1~tJ u~::~nnoffalJ~m1m~911 " . 
'lltl~U.~U~tJ~~U~ iJ ~.A. 2521 • 2546 ~1.J'l1tJW~6l1in11Vl16lffi 
'lltl~U.~U~U~~1tJlJ1t"lni1 1 ~lJ1117 ~'Jlu 111l.J6llil711:11~~lJVI1'SVIU1aU 
"l"1lJ~1U111~ \11111lJ1f1 U.~::111l.J6lii1111:11~Vln17LI'l111::U.,_;~'ll1~ A~tl~~tJ 
(na~limH~;au~::tiaaflllm:f mlJue.~u~'V111111. 2546) il~a1m~111an 

V1vh t~ tn6lilClJvn'Sn!J~nT~ruu~u~uVl1~ tu L'1J111n1~ LVI~l.J1111'Ufl7 
u~::t.Ji1Jru-nmfutn61~:~1nm1H' ti1tJ16l1~LtJLL~~::1ueu1uEY~m~ . 
~~lJ1nu~::~mi1e~nu~flun~1U1tJ vl'~til171~~ 5.1 vhl~111~1u 

... - ""' fol t I G tJ"'l L1tulJf117~6l6N'lltl~7::6ltJ Ui~fltJ'll8~tl1tJ1fl1~8tJ1~116l b 71 Ul'l:: 

;im ila~ 1fm 1liilm7~Uvl'1 ~"l"::vl'u L~l.J u~::m~:~1ia1 L Vl!iJ78~~tJ'l L'liu 

n17 ~A~ 81Jvl1'll8~ U~tJ~tJ i'l11l.J ~1'llrN ~ufl Ln6ll:l1f1f111ftJtl1111Un 

~:~1n~~tiaai1~;i1~'l lmuun~1U1tl u~::m1Vl'Ylmhvla~l~~u 
u111nt'i1 t~~umv 1~S1tl71mn~m7tieuv11~~ Liiu~u 
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5.1 Problem 

BMA and its surrounding regions are facing 

considerable land subsidence problems which result in 

waterlogging, damage to pipes, buildings, roads and 

pavements. From 1978-2003, the total land subsidence 

in Bangkok is about 1 meter at Ramkamhaeng University, 

Hua Mark and at the National Housing Complex at Klang 

Chan monitoring stations (Royal Thai Survey Department, 

2003). Land subsidence is the result of over-extraction 

of groundwater for long time as shown in Table 5.1, 

causing the water level decline pumping. Other factors 

may include the shift of soil mass, the weight of .buildings, 

and ruptures of undergrtfund pipes 

seepage into the ground. 
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Table 5.1 Groundwater Pumpage in Bangkok Metropolis, 1995-2001 

1,422 675 52 170,328 

1997 1,375 402,940 696 155,536 618 176,461 32 3,260 4 65,808 

1998 1,384 411,372 712 157,323 612 183,166 31 3,200 29 67,683 

1999 1,440 491,317 742 159,445 638 189,014 31 3,175 29 67,683 

2000 1,641 573,008 830 159,306 697 329,112 31 2,030 83 82,560 

2001 1,879 567,935 902 193,333 857 290,625 37 1,417 83 82,560 

Source: Department of Mineral Resources, Ministry of Industry, 2001 

.:<} 
~1f1f117~171~7~~uL~B~71~nl7~1~~1~~~~u~u ~u~ 

m~L~raJvt1U~7u.~::m~ru,~ ~a~m)Ju.e.~u~~vt17 m~m1~n~1lvt11 
' ~ I "' -~~U.~ 1 fiU11A1J l'tr1.2545 tN 14 'I'Hl'etlll~1J V'l.f'\.2546 711JL1~1 

ghnil 5.5 L~Bu lY1Un11~1"S1~7~11>l"St~u.ffuvi 11~-s::u~m~ 973 

fil~ L~~, 1~fi17::~u~~"lla~vt~~vt~n:puamil7~1~ u.e.iu~u~1~ 
~ ~ ... 

'VI~~'VI~fl!j1U"lJ'el~t11~L~V'l1J'VI1\J~1 U.~::vt~~vtM;pu"llENn-J1JU.eJ\J~ 

VI'VI11 1111 714 V11Jt>l U1)J1LtntJULVitJU'VI1"lJ\J1~111"SV11~~1'1/B~,;;\J 
~m~Md · · 

5.2.1 ou1on1sn~mbor>iuiiuou n.Judil w.f1.2545 

fill U W.fl.2546 
(1) 'IJ\J1~1111'n1Y1~1 3 · 5 L'll\J~UJ~"S iJ 7 vfufi 1~u.ri 

• ~'VI11'nti1Gtm~~l\Jl~U't'f~!:~Dllm~1fit!l!'i L"lJ~~~A1 
111~L'VIV'llJVI1\Jrl"S 

e h~L~U\J'VI~1~vl'eltl1\J~~'el~~1\Jtl~~"Sru ellL1l'elU1~UeJ 

~~VI1~Gllj'l'l1tl'l111T~ 

e ~1Uf1~1\JL"lJ~U~'JlULfitJ\J fi\J\JV'l"St"SllJ 2 

111~ L'Vl'Yi1JVI1\JI'l1 

• amilth::ll~J~~~ ~~vt1'Y1a~mtl111111 
• gflun~1utJ~,mm·Hifl'Jl6l vi 3 'lltJ. 

~~VI1~a~VJ1tl'l1m1 

• nfl~UQJ'll1tn~vt11~~~~ nuuu.~~-r~u~ 
fl1~L'I'lWlJV11\J~1 

e 1~A~el~A1 Ei1L1leJLljfl~ ~~vt1~Gl~V11Gl1A"S 

(2) "lJ\J1~1117~1~~1 2 - 3 L'll\J~L1J~"S 5j 16 ~ufi 1~u.ri 
• amilrh~V1t11L~tJ6lfl\JLi'jD~ 111~L'YI'Yi1JV11Um 
• amuUL'Vl~L\JL~um::~DlJLf1~1l~1~ruVlvt17~1~m::tT~ 
e Glt'lltJ\JL~I'll\JhUUW~UH~tJ ~1L1lelfil~f.l~1-U~"N 

~~vt1~tlVJ1lfnil 

• -r~fi~u.n1 Ei1L1lDm~v;~ ~~VI1~a~mth1n17 
• f~U1~W~'VIqlt1~1~ ti1L1ltltJ1~W~ 

~~vt1'~GllJ'VI'ltl111117 . 
• eJ~Rf111U1vt11~1\J~~vt1'~a~Vl1Gl1~1 

• 'l'j~filJru't'la ti1L11D\JFl1-a-uAlS ~~vt1~uA1tl;jlJ 

• -r~~umati~v ti1L11au1uu.th ~~vtf~a~ma1~1 

5.2 Present Situation .. A ••v 
From the monitoring results of the Royal Thai 

Survey Department, Ministry of Defence, between 1 

December 2002 to 14 May 2003 for a total length of 

973 km. with 714 reference points, the following can be 

described: 

5.2.1 Land subsidence in 2002-2003 

(1) Subsidence of 3-5 em in 7 areas: 

• King Mongkut's University of Technology 

Thonburi, Tung Khru District, BMA 

• Luang Por Pan Klong Dan Anusorn School, 

Bang Bo District, Samut Prakarn Province 

• Bang Khuntian District Office, BMA 

• Freshwater Fishery Office, Rama II Road, BMA 

• Dredging Operation Office III (Royal Irriga­

tion Department), Samut Prakarn Province 

• Supreme Military Commander; Chang Wattana 
Road, BMA 

• Wat Klang Khru, Muang District, Samutsakorn 
Province 

(2) Subsidence of 2-3 em. in 16 areas: 
• Wastewater treatment Plant, Don Muang 

District, BMA 

• King Mongkut's Institute of Technology 
Ladkrabang, Lat Krabang District, BMA 

• Asian Institute of Technology, Klongluang 

District, Pathumthani Province 

• Wat King Kaew, Bangplee District, Samut 

Prakarn Province 

• Wat Bang Plee Yai Klang, Bang Plee District, 

Samut Prakarn Province 

• Samut Sakron Provincial Administration 

Organization 

• Bhuddamonthol, Nakorn Chaisri District, 

Nakorn Pathom Province 

• Wat Sunthornsathit, Ban Paew District, Samut 
Sakorn Province 

• Wat See Chompoo, Nang Chok District, BMA 
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e 1~~'11lJ~ L'lJ~VItJtl'l~tlfl fl1'1L'Yl~lJVI1tJ~"a 

• 1~71lfl)iti11'1 fltJtJ~1tJ'Y11'1rl L'li~VItJtl'l~tlfl 

fl1'1 L'Y1rllJVI1tJFI~ 

• Gl"l1'1~il11~ -;i''!VI1~~ll'Y17th1fl17 

• h'l L1t.JtJEtllJUtlt.l L~llfU'll~tlll'llA 
-;i''!Vt1~Glll'Yl7GI1Fl~ . 

• 1·m1vu1~ll'!Flailii~-a fltJtJL'Y1t~11'n,; 
..r'IVI1~~llVl1th1fl1~ 

• ar~1iltlu1lYt.JI'1arNLv'l chLiltlVlVll'ilJruf!a 

-;i''!Vt1'1>1ur1-al.J3ll 

• 1~>~tn'ltl'l ehLilDm::~lJttuu -;i''!Vt1~allmGl11'17 
• 1~71lfl)iU11'1 ch Lllelfl1::~lJ LLlJtJ ..r'IVI1~allVl1GI11'1~ 

(3) tJtlfl~1fltTtJii'lJtJ1~fl1~'Y1161~1Utlt.Jfl':h 2 L'lltJ~LlJ~1 

s.2.2 uu1nmsn~mbDili>Wuou rbi> s il s:n)1i>U 
W.A.2542 - 2546 

62 

(1) 'lltJ1,fl1~VI1~~~ 7 - 10 L'lltJ~Lllm ii 7 ~tJVj 1~LLn 
e amilrh..r~th~t.J,tltJLiitl'l fl1'1LVl~lJVI1tJFI~ 
• 16l~um~n~u ~hnm!1uu,w1 ..r'IV11'~a~ma1m 

• 161LVIqjU1tJtitl ehtnmiieN a~ma1F1~ 
• tl'lf'lm-au7Vt1~~~u-;i''!Vt1~a~ma1r11 

• 1~a1~Ua1~fl rl1LiltllJ1"U"lVleN ..r'IVI1~tJtJ'Y11J~ . . 
• 16171lfl)iti11'~ r~uu~1um"r1 L'li~VItJtl'l~tlfl 

fl1'1 LVI~lJVI1tJFI'.i 

• 1-N L7t.JtJlJ1'1~~11lf£)'iU11" rl1 LlltllJ1'1~~ 
..r'IVI1~>~a~mth1flTl 

(2) 'lltJ11'lflTl'Y111'1~1 5 - 7 L'lltJ~LlJ~"l ii 4 i{uvl1v\'u,n 

• tjvtl'illfUf!a rl1Liltltlr17'li't.Jf'l7 -;l._,Vt1~t11'17t13ll 

• lJVI1'SvttJ1~m'Ylr1Lu1ati~7::':1tlllLmhnn-!7 L'll~~'~l'11 
fl1'1 LVIrllJVI1tJrl1 

• '),~'llll<t;j fi1JtJ ~-Fla!N~lJ L'lii'IVItJtl._,>itlfl 

f11"L'I'l~lJVI1tJrl1 

• 1,~._,LL1l1 rl1Liltl1J1._,~~ ..r'IVI1~a~vt7U"l1n'17 
(3} 'lltJ1~fl17'Y11Vl~1 3 - 5 L'lltJ~LlJI'I"a ii 6 ~1Jfl 1v\'ttfi 

• 1, LVf)j~l.J~~171lJ el1LiltltJFI"lit.JA~ ..r'IVI1~1JFl7U!jlJ 
• 1,~1t:tl)if'l1'm1m::u171ll ei1L11Bu1uu,w1 

..r.,VI1~allvt~a1m . 
• 1,u,a.,a77R B1Lil£li5tyt-~7 ..r.,VI1~tl'I'JlJ151i'1 

• fiflli.ti'ru?l'Y1V117il1fl1f'l ~tltJLiiil._, fl1'1 L'l'l~lJVI1tJfl7 

• 1~>~t~.,.,,u ehLnD1mutlv -;l.,Vt1~>~uu'Ylt-~7 

• h"L~t.ltJL'Y1FtLuLaiil.J'Ylllli1il -;l._,VI1,l.J'Ylllli1ii 

(4) tJtlfl~1mfuii'lJtJ16lfl1~'Y1;61~1Utlt.JIYll 3 • L'lltJ~ Lll~7 

2 em. 

• Wat Rat Bamroong, Nong Chok District, BMA 

• Sawang Kaniwas, Samut Prakarn Province 

• Omnoisophanachoopathum school, Samut 

Sakorn Province 

• Wat Mongkolnimitr School, Theparak Road, 

Samut Prakarn Province 

• Klong Yoang Health Office, Buddhamonthol 
District, Nakorn Pathom Province 

• Wat Bang Ping, Krathumban District, Samut 
Sakorn Province . 

• Wat Rat Bamrrong, Krathumban District, 

Samut Sakorn Province 

(3) The rest of the areas had subsidence of less than 

5 .2 .2 The 5-Year Subsidence During 1999-2003 

{1) Subsidence of 7-10 em. in 7 areas: 

• Wastewater treatment Plant, Don Muang 

District, BMA 

• Wat Sunthornsathit, Ban Paew District, Samut 
Sakorn Province 

• Wat Yai Ban Bor, Muang Dist rict, Samut Sakorn 
Province 

• Samut Sakron Provincia l Administration 
Organization 

• Wat Lad Pladuk, Bangbuathong District, 

Nonthaburi Province 

• Wat Ratbamroong, Suvinthavong Road, Nong 

Chok District, BMA 

• Bangplee Ratbamroong School, Bang Plee 

District, Samut Prakarn 
(2) Subsidence of 5-7 em. in 4 areas: 

• Bhuddamont hol, Nakorn Chaisri District, 
Nakorn Pathom Province 

• King Mongkut's University of Technology 

Thonburi, Tung Khru District, BMA 

• Wat See Chompoo, Nong Chok District, BMA 
• Wat King Kaew, Bangplee District, Samut 

Prakarn Province 

(3) Subsidence of 3-5 em. in 6 areas: 

• Wat Mai Supadittharam, Nakorn Chaisri 
District, Nako"rn Pathom Province 

• Wat Ratsattrakrayaram, Banpaew District, 

Samut Sakorn Province 

• Wat Sangsarn, Thayaburi District, Pathumthani 

Province 

• Air Force Museum, Don Muang District, BMA 

• Wat Prao Ngai, Sainoi District, Nonthaburi 

Province 

• Pathumphani Technology School, Pathumthani 
Province 

( 4) The rest of the areas had subsidence of less 

than 3 em . 
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Bangkok State of the Environment 2003 

Area of Prqjeet 

• Subsidence 3-5 em 

• Subsidence 2-3 em 

Subsidence less than 2 em 
in other areas 

Figure 5.1 The Map Showing Area of the Networks of Levelling Survey Benchmark in Bangkok Metropolitan Region 
in 2002-2003 
Source: Division of Geodesy and Geophysics, Royal Thai Survey Department, 2003 
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- Area of Prnject 

• Subsidence 7- 10 em 

• Subsidence 5-7 em 

Q Subsidence 3-5 em 

Subsidence less than 3 em 
in other area' 

Figure 5.2 The Map Showing Area of the Networks of Levelling Survey Benchmark in Bangkok Metropolitan Region 

in 1999-2003 
Source: Division of Geodesy and Geophysics, Royal Thai Survey Department, 2003 
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- - - - -Ftgure showtng Land Substdanc:e 1997 

Figure 5.3 Map showing Land Subsidence in 1997 

-

&ano~ok Metropolitan Area 
Nonthabun 
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Samut Prakam 
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Source: Department of Groundwater Resource, Ministry of Natural Resources and Environment, 2003 

- -
Figure 5.4 Map showing Land Subsidence in 2001 

- - -Ftgure showtng Land SubstdenCE! 2001 
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Source: Department of Groundwater Resource, Ministry of Natural Resources and Environment, 2003 
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- - - - - -F•gure showtng Land Subs•dence 2002 

Figure 5.5 Map showing Land Subsidence In 2002 
Source: Department of Groundwater Resource, Ministry of Natural Resources and Environment, 2003 
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1. vh 1 ~ Lilllln11 Ltl ~ tltJ U.Uiil'l1::6i'u U.lil::l'l111JitJ'lJil\l Gi1J1 
fi\~il\1 U.~::Vl1'11::U1tJJ1 

2. ,-h1~LnM1111J~~u1111tJu.ti~::vnu ~uu Vl1-ll7~1Yl 
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3. vh 1~ Ln Glf'l111J L~ u1111 t1 u.tia1f'l17'lJa-~Jm'l11'll m1 u.~:: 
Lt:lTl'lltJ 

4. vht~t.iau111l1~1Murml.I LatJ'VI1mtla'l"'1ntil::ntJu'llrN 
oKuthu.~::lll::nmmJU'lh-'UUellll61'1L-E1lnLtJ'Kuti1Ulllll~ 

5. vh t ~ u.e.iu~uu~ L1ru,qufi'lJ1ti~'IVl::L~I1il1JLI1i'Vl11'111i1~hrd1 
-,::6luJ1Vl::L~ LUtJL11191L~J,vi11JtJ7L1ru~ufi6l'lniii11 

6. fhL~L~tlrilt".ff·;hULtJnT~~uJl~'UU.~::J1L~tltlilm~LLl.iJ1 
~ v 

:(? 
L0u'l'il1f1f111~UJ11J1!1l1~iJtJ1J1 1'Jl1u L'lJ(;Iflj\1 L'YlVUJ'VIltJfi\1 

u.~::1li1J ru'rl ~ t utl~1J~, ruvi1J1n tnun i11l7l-11 ruJ1vll 111 til~'~ a-Kuti• • 
u111l1iil ~ilu~1 L'VIV)'III~nvh·h tl1 Lnlllil'l!'VI' LLr-iu~u"1~ ~'~ 111i511J~Flru:: 
1'~lJu~; 1~v~ ilQJ'VI1m~HJ,u1~1~ Ludim~~,n~::~1'Jj 
11'l!'l!~'hu1'lliil (\luufi 3 ) n.ii. 25461'luLLn1'llLvilJ~~1Jn,::nn 
U'l!'l!~J,m'l1a 'l'tA. 2520 

5.3 Land Subsidence in Bangkok City 
and its Impact 

In addition to the flood, Land subsidence also causes 
many problems including: 

1. changes in the elevation and slope of streams, 
canals, and drains; 

2. damage to bridges, roads, railroads, storm drains, 
sanitary sewers, canals, and levees; 

3. damage to private and public buildings; and 
4. failure of well casings due to pressure generated 

by compaction of fine-grained materials in aquifer 
systems; 

5. in some southern coastal areas, subsidence has 
resulted in tides moving into low-lying areas that were 
previously above high-tide levels; 

6. cost of pumping stormwater and sewage out to 
Chao Phraya river and Gulf of Thailand. 

5.4 Policy and Regulation :(? 
As the pumping of groundwater in BMA and its 

surroundings is at a rate higher than the natural recharge 
rate and is the main cause of land subsidence, the Cabinet 

issued a resolution on the prob lem of excessive 
groundwater pumping and there is now a new 

law, Goundwater Act, B.E. 2546, which amends the 
Groundwater Act No. 3, B. E. 2520. 
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5.4.1 uiiAru:~uuas 1satl llrymn1Slliu·unma 
Rru::islJuf111~iilJiiL~8~ il'l!~1m7H'ti1tJ16lla 9ll11t1tl'~~hl 

~fltl'ma'll1Btn7Rru::1';!11'UI111 ~ u-s 0504/1 (a) 5601 a~1u~ 30 
LlJl:nUtJ fl.A. 2546 t~m::m·NlJ~I6'11vm m::m1~fllilaiWl'l'llJ 
n-s::m1~Vl'l'Vitnn-s;s'l-slJ'lll~ua::a~tml~mJ ua::vtti1u~•u~uYi 

t~U1'JitJ~tf~vt116lli8LU'U'VI~m.Jljtmua::viiLilum7L'Ut"41'Uflt1'h.nia~11 
m-stJ~'lJ1lll 1 vt1'liti1tJ16'11 at u-A"uV116l '1 tu L'lJ9lt11~ t'l'l~~lJ'VI1'Uf'l7 u.a:: 
u~lJntfla :ff~7::uutiitJ"J::ul'lJ8~m-sth::tJ1ufl-svta1~u.a::nT-s 
tJ-,::tJ•t"41WJiimf'l Li•fi_,'VI1tJ~'11l'lnL~tllJ~m1u-,::uuth::u11~u~1 
~::811'lJ'Iil tl-1'tJ7::'1l1'l!uua::~u-s::ntJurn-, t 'lit11ul6llat;itJ1u1~~ui'i" 
1uvJ 31 !l''U111'11.1 fl.A. 2546 LViltTu Li1tlf'l1Ufil'VI'U9l~~t1~111L~1 
'VIltl~Vl~~ m~tN the:fu L~'I-1U1tNn'Uvlilei1'U1~fi Lf'ltrlit:~_,vil LiJ.'IJ 

m"lm~nlJ'VIlJlum.h~ Ll'l~~f'liV'lliitJ 1u vn t1u-A"uYi~·:m~11i'"~u 
Yrufit6'1 m'ltJ-s::t.htJI'l"l'l-1«1~ ua::m-,tJ'S::ul ii1U1Jiill1f'l tr "Fl~ t 'liti1 

u1V11a ttluu 'VI ~_,J,~u 1wm t:t t41iltlrtJ'l::urm~El'4'lJ'Iil t~u7::'ll1'1Ju 
u.a:: ~u-s::n e:~u rn'l 1'lit11UIIillaliie:~1tJ ~un11m'lu1::thuf'l7'VI a1_, 
ua::m'lu1::u1 t"41tJ1,)ii11lf'l \:l::t~n t'litllul9l1 a LUtJLL'VIiii_,J,~u tu 
fli'St:l~9lJ'itJ7::tJI 

5.4.2 ws:SliSUIYIYOmUlma (ilUUn 3) W.f1. 2546 

Yl7::'S1'l!U'lJ'lJ'iiJ1UI6lla (\lUUVl 3 ) Vl.A. 25461~iit1Tlun1'lJLYilJ 
L~1.1Vi'l::'ll'llU'lJ'lJ'iit11tmnS~ fl.A. 2520 Yl'_,liitJ1tJd 

(1) rii'I-1'U9l t~"'1tJ71'lJ111'l'VI~tJtl'-1Flf11'l'lJtl-ll1'jiliilnT'H•n::J, 
tJ16'11au.a::t'Jiti,u19lla1ut'lJ9ll1'eN~vli1il'l!'l-111n~9ln1'lrutl•u11illa 
t.La::il'lJ'I-11U.t.i'U~'U'I'l16l c;ia~'lJt:lfuLuEl'4'lJ1fiU'S::ntJufi~m-sJimlil1a 
{t.Ln1'lJlJift"J1 4) 

(2) ril'l-1tJ6l'VI~mnru'rl 1fim'l u.a::L~uu1'llLi'ltJ1nunwliTl:: 
fhHJun~naua::f'iltJ'4imhhullilla u.a::rht'Ji·;hutum-,1~ 
LtJtl'l!'U~Iiltnuf'il Ht11u1maua::f'i1tJ'4fntflhtmna (u.n1'lllJIVI'l1 7) 

(3) ~9li..,nt~~fJ'U~!i1JtJitl1m~naliffuL~tJh1um-sflm:t1 1~u 
~!ilJ'Ul LL~::tJ'4~11,;~.:!U.1Vl~tl~JU.a::Lm~~thtJ1V'l1GI (L~lJL~1llJ19l'll 
7 ~~11 lJ11il'l1 7 LU'lJ~ lJ11il11 7 tl lJl!jl~l 7 a~IJI u.a::l!11Jl'S1 7 

~!)~) 

( 4) ri1vtulil t ~iif'lru::m-,,m-s Lu7uu L iii vuf'l~ u.a::'VIa mnru'rl 
tum-,LmvuLVivuf'l~ (t.Ln1'lJlJ11Jl71 45 u.a::LrilJL&ilJlJ11il'l1 45tl) 
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5.4.1 The Cabinet Resolution on the Problem 

of Groundwate r Use 

The Cabinet Resolution was issued according to the 

letter of the Office of The Cabinet Secretariate Nor Ror 

0504/Vor dated 30 April 2003 to rhe Ministry of Interior, 

Ministry of Industry, Ministry of Natural Resources and 

Environment, and other relevant agencies, providing 

principles of implementation on granting a permit for 

the use of groundwater in BMA and surroundings 

where the water supply by Metropolitan Water Works 

Authority or Provincial Water Works Authority are 

available, that such permit for groundwater use wil l only 

be extended to 31 December 2003. For other areas where 

the water service authorities still use groundwater, the 

use of groundwater by public and private sectors is still 

allowed until the water supply autho~ties discontinue the 

use of groundwater. 

5 .4. 2 Groundwater Act (No . 3), B.E. 2546 

am ends t he Groundwate r Act, B.E. 2520 on the 

following: 

( 1) that the state agencies or organizations 

which use groundwater in critical areas must obtain 

groundwater operating license (amendment of Chapter 4) 

(2) designate criteria, methods, and conditions 

on payment for groundwater fee and conservation, 

and the fee for private sector to collect such payments 

(amendment of Chapter 7) 

(3) Set up of Groundwater Development Fund to 

study and research on conservation of groundwater and 

the environment (amendment of Chapter 7.4-7.8) 

(4) designate the court case committee and 

criteria in court cases (amendment of Chapter 45 and add 

to Chapter 45/1). 



6.1 llrymuawumi)liiHi)lun~i)mwumuns :(? 
111\'iflt;Vl1\l La~\! L Uf\1\1 LVl'l'llJVIlUf'l':i Lfi~~lflfl1':i~U~1Vll\l 

LA':it:rSn"ltlU1\l~flLtltl\l ii11WJJ~l~~1~1U111':ia\lf!t.lbl.a::m':iiil\lrltlfl 

vh1'11mf'l~~~~~1VIm':ill 'Vi1W'll~m7ll ua::u~m':i iin"l11':i':iliY11\l 

LA71;-jfi~LYilliit.t tJ-s::nt~unutJill1rum7"l7l~':iriLfilliit.tui:l::i:imlll 
Vlt.tl LLtiu t u L 'lHil Lii El\1 ':i1ll,t\l ~ lil'l'l1\1~1 n 111 7fln1.:t L YltnJVI1Uf'l':ii:i 

th::'ll1mVIu1 u uu ui:l::iin"l11':i':illvl1\l'l u1u1 ~\lvh 1'11 Ln~m':i 
n':i::Ylum::~\lnurJti1.:tVI~m~u\l1lJM u~iutii1ui8111lth::~1-ru m111 

hi~flVIFI Glfl\ln'Ufl1\l~1lJt:l11lH1J 'H~Utlll u.a::l1AtJ Fl~l tJ~l'U 
G!t.tfl1tJl11'1'lntll"l'i'h 1'11 LatJ\1 1'1'l L 11::6hVIf1Jl.Jf'lFIIilVI0\lfllil1 t1 dJtJ L~tJ\1 
':itJn1lJ'JJil\ll.JFIF11il~tJ 1~ 11liP\ln"lm':i:utJn~51':ilJVI1tll"lriEI L~ LnVI 

i:lqJV11Y11\lli61Ylt;Y~1\l L~tJ\1 1~VI1ntl~rni:lL'i'11'1:: L'liu 1117 LtlV11'1'1~ tu 

U111~fl a~vHiJEJ L fieuU1lJ lfl a LflitJ\l~tl\lnl':iFI11ll L~tJlJ,NlJ Lf1fl 

~EJ\lfll':i~m.iauutJuVI~tJ tiJu~u 

i:l 'lJ1111ll aYlt;Y~l \j L~ tJ\lil.l Lat.t'VIl\1 ~ ':il~':i tum \j L ~1'Yi111111t.tFl1fl . 
6f1 rlqj dju t.J 1il lJ1"l111FI11lJVI'U1 LL UlJ'JJ tl\1 1111 L 'Ji ':iCI1J'U'i1il\l ClU'U LL~il!: 
11l':ivlVI u.u a\l·mvlria1 ~ tn!ll L~hmumu LVI u L\lvn::Lteihr~u11'VI 11 . 
U1J1J 1'1i Lf'l~il\ltJUIMi L 'll 6l'JJ\J1PI LVIqlVI~tl':iCI~fl1tl1tJtJ'U@]1\le.i1'U ~\jd 
Lfle:J\l"l1 n':itl~ rm.nuuul111J1\li'Yt.t 1~ml 11\EJU mcimt~\1 L~ u\leen~ln . 
'Yit:J1mau Lflmfillri1~\!Lfo1~v\luu(;) 

6.1 Noise Pollution Problem in Bangkok 
Metropolis :(? 
Noise pollution In Bangkok Metropolis is due 

to economic activity that creates industrial commercial, 

and service sectors in the city. The activities together with 

increasing traffic volume especially in the urban area, have 

created conflict of interest with regards to noise. As noise 

problem is subjective, even normal activity of one person 

can cause noise wh1ch offends others. A radio broadcast 

at night may disturb the sleeping neighbors. 

However, everyone agrees that noise from traffic is 

certainly a pollution. Along the dense traffic streets of 

Bangkok Metropolis, the noise is from the number of the 

vehicles and the modification of certain vehicles (such as 

removing the muffler). So the problem must be approached 

on both the traffic side and the individual vehicle 

inspection. 
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6.2 Present Situation • • /1-,. 
••v 

Pollution Control Department monitors both 

ambient and roadside noise levels of Bangkok. During 

2002, monitoring stations along the major roads recorded 

that for 96 % of the time the 24-hr average noise level 

exceeded the ambient noise standard of 70 decibels A ( dBA) 

in which noise levels ranged from 62-83 dBA. The highest 

level was observed at Mahai Sawan intersection on Taksin 

Road. For general areas, which are more than 50 meters 

away from the major roads the noise levels were lower 

than the roadside, ranging from 53-85 dBA but still 

exceed the standard 50 % of the time. The highest 

level was observed at Singharajpitthaya School, Bang 

[:::3 Roadside 

D General Area 

Standard = 70 dBA 

Year 

Khunthien District. It is concluded 

that the 24-hr average noise level 

mostly exceeds the standard and 

this has been the case during 

1998-2002 (Figure 6.1). 

The 24-hr average noise 

levels from boats, 56-58 dBA, along 

the canal sides did not exceed the 

standard level. 

Figure 6.1 24-hour Average (equivalent) Sound Level ( Leq 24hr ) in Bangkok 

during 1998-2002 

Source : Pollution Control Department, Ministry of Natural Resources and 

Environment, 2003 
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BMA also monitored and analyzed noise level along 

the Bangkok Transit System (BTS) Project during fiscal 

year 2002 at 4 stations (Sapan Kwai, Siam, Phrom Pong, 

and Sala Daeng) under the platform, outside the station, 

and ticket offices. It was found that the noise levels 

exceeded the 24 hour average, 70 dBA standard at every 

station. The highest level was under the station at Sala 

Daeng. At present BMA continues to regularly monitor the 

noise levels. 
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ri~ L ~ ~i'i~~111Jti~W~1~ L tHl11th:: Gl1'1N1\J ~a::81'01Vi1 L i Lfl~ 

t)~LVIV)1~ 
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6.3 Impacts of Noise Pollution 

Noise can create adverse impacts as follow: 

6.3.1 Impede communication, warnings, and may 

lead to accidents. 
6.3.2 May effect human perception and lead to slower 

decision making in high risk situations. 
6.3.3 Loudness of noise can lead to hearing loss, 

which varies from individual to individual depending on 

the following factors: 
1) loudness 
2) characteristics of noise (such as consistent 

or intermittent) 

3) duration (in a day) 

4) noise frequency 

5) individual's tolerance 

.alliiiJ!I!!!I!'! 

6.4 Measures on Noise Pollution 
Abatement :<} 
Noise level standards and measurement methods 

have been in effect for both ambient and for point sources 

such as vehicles and boats under the Enhancement and 

Conservation of the National Environmental Quality Act, 

B.E.2535 (1992) and noise monitoring has been conducted 

on a regular basis. 

BMA controls noise from motor vehicles with the 

cooperation of Traffic Police, Pollution Control Department, 

and Land Transport Department. On the expressways, 

noise barners have been installed in areas where the 

noise levels are high. Regular monitoring provides 

measures to abate the problem. For example, noise from 

the BTS was lessened by installation of noise absorptive 

material under the station and on the ticketing floor. 

The future stations must consider design which reduce 

reflected noise. 

Regarding noise pollution in communities along the 

canals, the Health Department of BMA requested the 

Marine Department, to monitor noise level from boats 

in service along the canals. In fiscal year 2003 this was 

implemented in Klang Saen Saeb, Klang Ladprao, and Klang 

Phrakanong. The 24-hour average noise level along Klang 

Saen Saeb was 59.5-68.0 dBA. Along Klang Phrakanong 

the level was 55.5-66.0 dBA. For Klong Ladprao (now 

without commuter boat service) the level was 52.5-55.5 

dBA which Is much lower than the 70 dBA standard. 
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~::~mlltJ..:s 

70 

The noise level of boats in Klong Saen Saeb was 

measured at four occasions in fiscal year 2003 during May 

to August. Three measurements were made at Wat Sri 

Boonruang P1er and one at Phan Fa Pier, with a total of 89 

boats inspected. The noise level was between 82.4-98.6 

dBA (the standard according to the Notification of The 

Revolutionary Council No. 16, B.E. 2514 is 100 dBA), so 

they comply to the standard. For boats in Klong Phrakanong 

all six boats m serv1ce were measured and the noise level 

was 99.8-106.8 dBA. The ones exceeding the standard 

were apprehended, fined and the owners had to fix the 

boat noise to be within the standard. 

Noise problem resulting from the river boats which 

are under the control of the Marine Department (formerly 

Harbor Department) which has the authority to prohibit 

boats with excessive noise from operation is remedied by 

reqwring these boats to undergo regular maintenance for 

noise control. 
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7.1 Problems :(? 
Energy is extremely useful and is used for consumption, 

providing convenience, production in industry and 

agriculture, and used mostly in transport. As Thailand is 

not serf-sufficient in energy production the energy has to 

be imported. This has resulted in several past and present 

crises such as expensive fuels, impacts on consumer prices, 

balance of payments as well as pollution from fuel uses. 

7.2 Present Situation :O 
Energy is a crucial fundamental production factor; a 

sufficient supply of energy to meet the demand in various 

economic activities is essential in order to develop the 

international competitiveness of the country. The supply 

of energy must be at reasonable prices with sufficiently 

high quality consistent with consumer requirements. 

At the same time, production activities must utilize 

energy in efficient and economical manner. 
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Li)u~ a t~a~mrn"lfi~v.1v.a-:~-:~1u L'B~v.1ru'l!f1~1n ~1-:~'1.11:: mAa~ ~~ 

~1fl"i::~tJit!tJ~:: 63 'lltl~A11~~fl-:!f1T'll'Ji't'la-!l·n'U'lJeJ-!ltl7::L'V1ALU 

iJritlULtlU-5'mJa:: 62 Lutlif 

n1~ L'V1'1'1lJ~1tJA".lii amV~ Lilu Liit>~~,;;~ iilo!!iim"l He.~~ lJlntut\ 

tit,Yu~1L1~7tJVlf1U7::tnl'l1~u.ri J11JULtJU'B'U J1,YufhV1 J11J'ULA~flo!l . . 
thTUL!ll1 u.~::ii1'15iJL!ll7L~tllJLVI~1 LtllJ~'U Uflfl"llflUVo!!iif117t'Ji 

'1'1 a-!l-:11\J 1w~hilu~htJ1tJ~1fl 

1 .3 .1 tJsmrunuwwannrurhhllu«hlsil~tJ 

luiJ 't'I.A. 2545 th::L'VlA1'VluiitJ7ll1rum"it'lir.~~lJllfru'rl 
J11JUi:f1Li~7tlt!ti~"l::vi'tJ 36,600.165 a1'U~VI1 iilo!!L'UL'lJVI . . 
n·N L 'l'l'V1lJ~1uFl"liitJ7~1rum"i He.~~V~Ilru'rltl1l1'ud1 L ~"l7tJmivh::vrv • v • 

14,598.768 a1'U~lJI".l fi~Li~luie:~ua:: 39.9 'lJtl~tl~lJ1ru~~tl".l::L'VlA 
L!lluii~GlGl1'U'lleJ-!lnt7L'livl~tl tl11Yu6iL'llaitJtt~:: 34.3 tl11TULA~EJ-:~uu 
(L~fl) {tJu~:: 25.36 tl11J'ULtJU~Uim.J~:: 18.71 J1lJ'ULVI1itJtJ~:: 
11.97 u.a::i11'llLLElaVl~iEJu~:: 5.92 tiiu~u (v\-:~-s1ua::L~£JGlVI171~ 

Vi 7.1) 
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In 2002, the economic growth in Thailand was 5.2% 

from 2001 due to the increase in industrial production of 

8.4 % which benefited from expansion in domestic and 

import markets during the second half of the year. 

The industrial expansion caused commercial energy 

demand of Thailand to increase 6.6% from 2001 and the 

increase is evident for every fuels, particularly natural gas. 

Commercial energy production increased 6.2 % in 

2002. Domestic oil production increased 22.1 % as there 

were 3 new areas in operation which are: Maliwan 

(Chevron), Sangkrajai (PTIEP) and Yala (Big Oil Project of 

Unocal consisting of Pia Muk, Kapong, Surat and Yala 

areas) and natural gas production also increased. 

The import of fuel (net) increased 5. 5 % mainly due 

to import of natural gas from Burma (24.3 % increase), 

Import ed coal (13.2 % i ncrease), while imports of 

condensate, fuels, and electricity decreased. The overall 

dependence on commercial energy from foreign sources 

thus declined from 63 % in 2001 to 62 % in 2002 . 

7.3 Energy Consumption 

Bangkok uses all types of fuels such as gasoline, 

diesel, fuel oil, LPG and others along with electricity. 

7 .3 .1 Fuel Consumption 

Fuel consumption ofThailand in 2002 was 36,600.165 

mill1on liters, and Bangkok used 14,598.768 million liters, 

which was 39.9% of total consumption of Thailand. It 

comprised of diesel (34.3%), aviation fuel JP (25.36%), 

unleaded gasoline (18.71%), fuel oil (11.97%), LPG (5.92) 

as shown in Table 7.1. 
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Table 7 .1 Sales of Fuels in Bangkok Metropolis, 2002 

Fuel Types Quantity (million liters) Percentage 

Gasohol 0.493 0.003 

Gasoline Octane 91 1,479.210 10.132 

Gasoline Octane 95 1,253.301 8.580 

Kerosine 43.499 0.300 

JP Octane 100/130 3.113 21.320 

JP 1 3,604.146 24.690 

JP 8 98.095 0.670 

High Speed Diesel 4,912.599 33.650 

Low Speed Diesel 95.620 0.655 

Biodiesel (from palm tree) 1.059 0.007 

Fuel Oil 1,746.937 11.970 

LPG (in million kg) 864.495 5.920 

Asphalt (In million kg) 430.623 2.950 

Lubricating oil for gasoline engines 8.609 0.056 

Lubricating oil for diesel engines 26.801 0.180 

Lubricating oil for plane engines 0.110 0.0007 

Lubricating oil for other engines 28.202 0.193 

Grease (in million kg) 1.854 0.013 

Total 14,598.768 100.000 

Source: Information Service of Bureau of Fuel Trade and Stockpile 

7.3.2 IJsUlrun1Sluwailinulwuh 
turJ fi.A. 2545 th::LVIAlVIuiJm'lt<Hfi~._,._,,tilvlfiltl~~'S::~tJ 

99,123 nn::16l~'lhL:.~" (GWHl •1Mut'l.l~n1"L't'l'l'i:JVI1tJFl'SlinT~ti 
1YIVi1a~~,::~u 35,476 nn::1(1)11l•lh1:.~" ~~tuu~avG1:: 35.8 'llr:J" 
tJ~:Jiru~"tJ'l::t't'lA L~tllnRfl~Gl1VIf1'S'llJlim'St-Ji'l'i~._,._,,'Wlvlfi1fi~ 
LiJuiauG1:: 38.91 1El"G1"lJ1A'tJ tnf'l~'lfi\01 ~~tuuivtJGl:: 34.35 ;I 

v~il1AtJ A~tuuiauG1:: 21.22 UG1::~u~ iam'l:: 5.52 6l1lJ~1~tJ (~tJ~ 
7.2} uan\Ollnflamvml'lti1Ylw1 1ut'l.l@l'WFl'SVIG1'Niirn'l'llll1tJ~1Lfi:.~ 
ifuim..tG1:: 5.3 t~miiuunuiJ 'l'i.A. 2544 t~mmti1Ylw1Lfi1lifutu 
VJf1Gl1'll1 mh1i'iv &l1'111~'lfiiOILLG1::a1'l.l1f!(ll 

12.186 nn::1~11l-B'111J--1 UGl:: 13.804 nn::16l~-B'1LlJ" 
vt~mfi1lifuimJG1:: 6.0 ~1VI'StJth::LilVIU1tJUG1::Ylv~81RtJ 
1Ylw1 7,526 nn:;1@1~-B'1L1J" tfi1Jifu~vtJiil:: 3.3 

7.3.2 Electricity Consumption 

In 2002 Thailand used electricity at 99,123 Giga 

Watt Hour (GWH) and Bangkok used 35,476 GWH or 35.8% 

of the country. The highest figure of electricity 

consumption is from industrial sector, which was 38.91% 

of the total electricity consumption of Bangkok. The 

others were 34.35% from business, 21.22% from 

residential and 5.52% from other sectors. The electricity 

consumption in Bangkok increased 5.3 % compared to 

2001 and the increase is in every sectors. Business 

and industry sectors used 12,186 and 13,804 GWH 

respectively, increasing 6.0 % while the residential users 

used 7,526 GWH, an increase of 3.3 %. 
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Figure 7.1 Electricity Consumption in Bangkok 2000 - 2002 

Source : National Energy Policy Office, 2002 

"1.4 f!n&fi1C10SWclalal1UDilallJS:mf1 

n'S::VJ'S'N'Yi a'l\l"ltJ 1~ ~~ f11'Sth::~lJ Lil'ltl~ U~ 111'1 L ~EN 
V't1i5Fl16ltlli't'ia\l\l1tJFlf\l~ 1: fia\l\l1tJL~Elfl1'SLL'!i'loUtJ'IJEi\ltl'S:;L't1f'11VltJ 
L~t~1uvi 28 ~-:~vt1FllJ fi.Fl. 25461~v1~li-Dm~1tlH~'~U 

1 .4.1 rhnucmhnUlamulliwai>i>1UDai>IJs:mf1 
iJ·.:r~uutl'l:: LVJA1 Vluli i:l~a1u~VJ'l1nT~ L9iu 1t~~'IJt~-:~nT1H' 

'Yia\l-:!1't.I~EI~tll'S1n1'SL9iULV!Vl1\lLFl'l~fi'"I'IJEI\ltl'S::L'Yifi1 (GDP) whnu 

1.4:1 u.a::li LL't.11LUlJL~lJ~u '.S\l 1~iim7th'VIu~ Lih'VIlJ1tJ'IJEI\lfl1':i 

tiwa\l\l1u : GDP Lilu 1:1 lu-:s::v:: 25 ilmuluD w.A. 2550 

7 .4.2 lfR&A'laasnuldwa.,.,,u.,rhslihJs:~nimw 
(1) 111Flf'llJU1AlJ'!JU~\l 

• tl1'u1m'lai1'lm-:s'IJua'lAtJLLa::~uf'hnnm-:sli-:sCluu~ 
'1Ju1~ L~nlJ1 dhn::uu'IJua'l~1u-s::uu-:s1\lFl1tJ~rn-:s11\l LFl~v'!i1v 
'IJU~\lLLtJl.JtJGilJt.JGI1U (Multimodul) t~th\liJtl7::~'Vli51n'l'i L'liU 

L -;-:~1~a-:~'lu LFl':i\lrn':i':iClhHh'IJu ~·un a'!lu LLa::~t~~'S::uu'IJua-:~ 
lJ1 a'l!uf!1itl-:s::~Vli5Jn'l'i L u L 'IJ@l 111\l L VlfilJ'VI1't.IFl'S 11lJ num7WOU't.l1 

LA'S'l'!i1~mwnua'l (Logistic) -s::uu Multimodul 'IIansport u.a:: 

'S::UUA a\l~utoh L~tllJEIU'VIlJ1tl L~'VIU1tl\l1UVl L~tl1oHEI\l L 1-:~1'~~1 diu 
f1T~~V1ri1 U.tJUfl1'S'IJua\l LLtJU1J 'Stln 1117 u.a::~1 L UU fl1'S 1 ~ LLGi'1 LGl7';1 

~ 

mvlu 5 il 
(2) 111FlflVIGI1'VIn"l7lJ 

• tl1'u LFl'S'lG!i1'lLLa::~'Vl:SFl1aVJim-s~ouu1flVIGl1'VIn1'SlJ 
L~ tJI'hU-:!P\lU'OI~tJ~Vh 1 ~flVIGI1'VIn"l'SlJ~ G~i1-:!l;!a ri1Vl1\l Lf'l'S~fi'"lllf1 
u.a:: t ifia-:~-:~1u ~'~ L -H'1 ~fl t~~ G~I'VIn-:s-slJVi ai1-:~l.!a f'hm-:~ Lf'171!f'!i n';l ~'~ u.~ 
tifia\l\l1UUEIULLVIU 71lJ~\lfl17tl1um::mun17t.J~@JLUUf11'Sti 
vtlmru/Lf'l~EN~mViiJtJ'S::a'Vl5111'YiGI\lLLGl:: i:int':i1J~~1':i~~f11':i~~ ' . 

• a'lL6l~lJn1'S~fiUt.I1Rf1tJ111fin1~LL'Ii-:!iu L~tJfl'"I1~CU1 
111~ a'l LGI~lJ~Vl Gl1~ n~~11Yl1 ifia\l\l1Utl th-3iltl-s:; ilVJ5Jl1fi ll~:: 
tJ-:s::'VIu~fia\l\l1'1J 
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7.4 National Energy Strategies .:(? 
The Ministry of Energy organized the Workshop 

on Energy Strategy 1: Energy for Competitiveness of 

Thailand, on August 28, 2003, and came up with the 

following: 

7 .4.1 Designate Energy Target for The Country 

At the present the ratio of energy growth to 

economic growth of Thailand is 1.4:1 and on the increase, 

so it aims for the ratio of 1: 1 in 25 years within 2007. 

7.4.2 Strategies on Effective Energy Utilization 
( 1) Transport Sector 

• Transform public and goods transport from 

small vehicles to rail, together with multimodal transport 

which is efficient, such as investment in electric train 

system and mass transit system in Bangkok, and the 

depot system. The comprehensive plan is being drafted 

by the relevant agencies to be completed within 5 years. 

(2) Industrial Sector 

• Transform structure and strategy on industrial 

development, considering the factors that some of the 

industry uses high energy but with low economic return, 

and switch to the opposite and also improve manufacturing 

processes by using efficient machines with good management. 

• Support competitive potential of the effective 

energy industry and energy conservation. 

(3) Renewable Energy Strategy: New Opportunity 

for Thailand 

• Development of renewable energy accounts 

for only 0.5 % of total commercial energy of the country 

even though it has the potential in Thailand. The goal is to 

increase renewable energy to 8 % within the next 10 years, 
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(3) ~Yl5A1iilliritn-sW'(i\Jtn~~~·:nuV16lUVltJ : 1amaL111li'JJ8~ 

th::~nA1na 
• tn7W'IiUU1W~~-:!1UYl6lU.VltJLUtJ~::~nA1VltJiitYl~1'8tJGl:: 

o.5 'JJ£J-:~~~~-:~~u~il~mru'J!v~H'vt-:~VI,6l'llll-~Jth::~m1 1111niinTl 

~~u1wa-~J-:~1uV16l u 'Ylu~iit'lnamY~a-:~mh-:~~~'~~~~::a1lJ17fla6lm7 1-.5 
~ 

fi~-:!~1'UtitJ ~tJ ~El~ Lta:: a6l ~ an~::Vll.J ~-ll 1.1.161 amJ ~-:!fi1VI\J~ LihVIlJ1tJ 

W'liUu1w~-:~-:~1uVl~u,.,uLYllJ~~t'l1u~1nlrJt~Gl:: 0.5 tuuimn~:: a tu 

10 iJ i1-:~111u1 ua::1~iinT'ln1VIU6l~VItbu~11111'tJh'l1vithLVIli ~:; 
~e:J-:~~iilll1vivh~,n~~-:~-:~1uVllllu.Vlu~V~~1tJ'imJa:: 3-5 'lJD-:~w~-:~-:~1u 
m1~alll 71l.Jvt-:~m7vY-&na-:~VJu~tAlt rmt~~Vlfith::Lt~'J!tJmll:ni; . 
ua::61U1Jii'l\i'Utn7t'l-:!Liil~lln17~1iU'U1 m71~t~u~::~liU'U1 (R&D) 

r.nh-& Lilu7tlfl77l.J(;jll tUB-& LV!tJ L~Vlnil1U71'llm7L~m7auuauu 
~ . . 

mh-:~"l~-&~-& 

(4) VV15A161~rfm"liili1-:!Fl11l.JlTUFI'l~1'Ufi~-:!-:11'U . 
(4.1) ~1ulvivh 
• tJYli5A1Ml'ftn~61i1-:!f'l11l.JlY'Uf'l'l~1'U1vi~1 tJ7::L'YlA1VltJ . 

iil.J1@l7n17f'I111J~f)-:!n17W~-&·:n'U 1 W~1 LV!tJVh UN'UflTlt:-l~lllL~ LWU'l 

wflu~::iim7l.J111l7m~i:lf:l-&nu1,_jl~tfilll Blackout Vl~t:l Brownout 

L6ltJii LU1VIl.J1 !..1 u~:: ut:-lu nT'lW(i\J'IJ1 Fl rum~rn'lt:-la llllll11Jl.J ~ l'i1V11-:! . ~ 

Lml;-jt'i~ (Economic Value) 1~uFhti-&ii-:~7::~1JFjrurnwii111l 
~-:~tn~~f:lll u~::'ql.J'll'U 1~mom::~1'U~1Fl1~::ri1VIU6lLI'l·Nail-& 

7::~1J71f'l1~ L VI1!1::611J Lfif:l LYi1JRfltJ1l1~ n17 u'll-:~-D'u'JJ 8-&U'l::L VlA 

Ein~1!..1 

• 1um7~1iU'U1Flrum~ii111lu~::~~>u-l~m::'Ylu~-&u1V~aalJ 
6f1VIfU'JllJ'll'U U~::virJ~~'U ~7::'1'17'HW ~-:!-:11U Liii'Utl~ 6l ~'lflll-:!Vjtl L Vill 

m7~~u1'Jl)J']j'IJ tu~u~1Du 1 7-:~ 1vivh 1V~um"l~Vl Lnu t~u L 'li1nll-:~'Ylu., . . 
'il1n~t:-l~lll1wvh tutJ'l::L'YlA u~:: t~iil'lru::n77l.Jm7nD-:~Vlu d~vV~ u~ . . ~ 

~tJ U1J1Jn17 ti L~'U~1flfltl'lVjtJ"1 
(4.2) ~1'UFI111Jlf'UFI-:I L'Un1"l~lll1111W~-:!'l1\J 
• tJ7::L'YlA1'1'1!..iii~a-&-:~1uLV1!..1-&~a(;jam11J~D-:~m71-.51tJ~n 

vth-&UlltJ 30 il u~::1~iim7rhVItJ6l~il1VIlJ1ut~l.JtJ~lJ1ruGi178-& 
~~-&-:!1tJ'lJ8-&th::L'YlAL~Lfit~-&wDlu7::t~::mn 50 tJ LVI!..iil-&La~lJ 
1l176f171~Ua::~alllLUl.J7::LVIA L~-&flllfl17~71~'lU~::vi11'1111JIIlfl~-& 

t utfu;il'l1tJ L~tJ1 tJ1:: ii'I1'UFl11lJ11lliianmh:: L V1ALU1Jiill11'l 

ii~UtJii'l\lULm-&m'lviDrh'lltnL~tttJUGl::~u'l 

(5) ~VlfiAI alllirn·n.Jfmh::t 'VIA 1 vm t ~ Li1u~uvn ai-:!Yi ~-&-:~1u 
tu1Jiiml'l 

• l.J111l"lf117fi~., tilulun1~~~tJ1L~th::L'YlA 1'Ylu Lilu 

~tJtJ 0~1-:1~ liU'U1 

1) tJfull1-&7::uuu~::LFI'l-&a'hllmi';mn7 LVia'JJ~IIlrn'l 
Lnu:nt;J,.aau LL~::~tla77Fl tu7::uum1A'1thl1'u uuu 'frading LL~:: 
-;)~~-:~Export Processing Zone (EPZ) 6f1VIftJm7A'~thYumt~1u 
1.l7::~V1Aua::m7&'l-&aelfl 1~ ~ilu 1tJml.JlJ111l"lj1U611na 

2) ~~tJILF1~8'JiitJ"l::lJtJtn~'lJU&'l-:!1vivh "l::UtJvif:lfh'll u~:; 

Vi a-:!-&ltJBtJ<j~~tJIFI11l.Ji1llii a 7::wh-:~tl7:: L 'VIA auu 61'4\J nu 
1::Wl1-:!.111Fli5'lfi~Lllfl'lltJU~:;fj'i11JntJ7::W)1~fj~8fj ~fla1~Ln~ 
m7~-:!'Yl\Jf117 HVI1'Yivlmi571l.J'J!1~ u~::n11 HLFl"l-:1 ai1-:~trwnu . ~ 

~1l.Jnumh-&iitJ7::~VIBmti 1~!JLU'Yi1::~1um'lNiillluG'l::~'VIti1v1tJw' 
3) tWllm-s1-all'l7-:~a'i1-:~~uj1ttvliia~1~L~lJtJ'l::aVJ5mti 

~-:~La~1Jm71i1::uu'lJu~-:~J,,rum-:~viailnaai1-&Hua1 u~::L~Dl.J1u-:~ 

and the new power plants must use renewable energy 

3-5 % of the capacity. In addition, special fund and tax 

privilege, as well as support on research and development 

on the substantial and continuous basis will be carried on 

by the relevant agencies. 

( 4) Strategies on Energy Security 

( 4.1) Electricity 

• Thailand must have adequate electricity 

production and have measure to prevent blackout 

or brownout by setting the target plan of production 

according to economic value, which also considers quality 

of life, environment and communities. For pricing the 

structure of pricing will have to be competitive nationally. 

• For the quality of life and impact mitigation 

for communities around power plants, the Ministry of 

Energy proposed a fund for community development by 

collecting the money from electricity producers and set up 

fund committee to oversee the usage of fund. 

( 4.2) Energy Procurement Security 

• Thailand will have sufficient energy for the 

next 30 years and the target is to increase reserved 

energy sources to last 50 years, by increasing exploration 

and production, negotiate for agreements in joint areas 

and cooperate with regional countries on ASEAN Gas 

Pipeline Project and others. 

(5) Strategies to Make Thailand Regional Energy 

Center 

• The following measures are needed to develop 

Thailand into regional energy center: 

1) Improve tax system and structure to 

eliminate repetitive taxes in oil trading, and establish 

Export Processing Zone (EPZ) for domestic oil trade and 

export on the international practice. 

2) Develop network of electricity transmission, 

gas pipelines, and other forms of energy by the private 

sectors and also on the state and state basis, so that 

the investment and use of natural resources and 

infrastructure can be efficient for electricity production. 

3) Use the present infrastructure efficiently 

such as use the existing oil pipelines and extends to the 
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~::uuYia'1Ju~~thl1'u1umFILVIiltl-Bt'l1ti ~G~::e.J~n~u~::uunuu ~n1YI 
LLG~::m·n~UL7fl L'iif.J2J1~N11~111FI~Ufi~~'I.JiiltlUL~ Lrifl'llf.J1!JVI~1iil .. 

v "tJ ...~ .. 'W61~~1tJ'J ~::LVIAW'ltltJlJ1tJ 

4) l!VIi5A1t'liilim~~~'I.J1 Strategic Energy Land Blidge 

L'ilfllJ 1v~m~e.J ~VII.I.G~::n1~'1JtJ a~thlJ'u~1fliil::1'ua tlflfl611~2J1~ Ltl L ~V . 
V~::1umlfl u~::tmiit.Mf LrieJa{1~f'l~~ih~eJ~ m~iiNVJU"i12.!nu 
'S::VIi1~tJ'S::LV1ArV-Hu.~::~e.Ja!ilti1lJ'U 112-J~~QJ~ti ~U u.~::~UL~tJ 
tflarn12.!l1'uM~1tJ'W~~~~u'IJa~1J1imR ~~dihil1t-~2.11mriavn Lan 

~lil~1R1i5~~2JLUV2J~LA~LUn1~~a'IJ1tJti1l1'ULtilll~11il1~n 
5) e.J~n~uh1Li'ililf'l112J"i12JiieJ~::VIi1~e.ie.JhLtith::LVIA . 

(Integration/Merger & Acquisition/Synergy) triaatN World 

Scale lw:pn~tJ11il~Lf'lli 

1.5 liacfllmnuallnru:s~uuns 

f'lru::f~2JUiil7ttJm~tJ~::~2JLllfl1'tJ~ 2 n'UtJ1tJU 'W.A. 25461~ 
ii2.1 ~ftJV1111J iiqtJ e.J ~ m~tJ~::'/llJ L tjj~tJ[j ~m ~flVIi5A1 t'lllli'W~~~~U 

f'l~~~ 1: 'W~~~1tJLflam~u'li~'llti'llfl~th::LVIA1V1tJ u.~::Li;U'I!tltJLU 
Vl~nm~'ll eJ~tJVIi5f'11 a111i'W ~~~1u 11iluii'1Ja~~ Lf11il'llfl~f'l ru::f1ilJtJ lil~ . ~ 

1tJtJ'S::f1atJm'StJfutJ'S~tJVIi51'11Mli'1 LyjlJL~lJ ~~;j' .. 
(1) m~ti'W~~~~tJ'IJa~tJ'S::LVIAf'l11iiLiJ1VI2J1tJ'llil~1tJ (bottom 

line) mivim~lifi~~~1uviiimimJ1~'1!1fliQ~11il iitl-s::tht~m'W LL~:: 
" • •t: 

Li'ililtJ·du'l!u~~~lil ~~Ju nTN::LiY~~~~~u'l!ulilLiil mh~h Lflam~Liil 
~~~::~e>~~~il~fi~f'l11lJW{eJ2JI.I.~::f'l112JLVI2J1::alJ'1Ja~U.VI~~'W~~~~U 

~.~.~~::'l!iilil ~uVJu R1lio:i1u tVIf'l1u1~u ~~~~fllil~uil~~ut;h~'l vi 

L~tJ1'1Ja~L~t'lalilFI~a~ntJ'1JeJLn~~~~lil1lJLL~mru~1tJ 
(2) Uafl LVIU a~n nti1lJ'U b tBa L 'W a~'i!~ dJu LL VI ~~'W ~~~1\JVI ~f1 

u.~1 m~ t -H'Vl~~~~u~1~'1 m~ t ~m12.1~1fo)tynurn~tJ1 ta1Y~~~~~u 
Vllili.I.VIU'I!Uiiltth~'l ~~LtJa11.J'1Jfl~YIGl~~~'Uiil12Ji51~2J'1!1~~ti'l L'liti 

'WGl~~1'ULLil~tl1;,etU 'l'iGl~~1'U,j1 'WGl~~1'U6UI lil~<llil-=l'U'I'iGl~~1'Uyj 
Lfilil"'l1 n n~::u1u fl11VI1~111m VI !Ji1~ I 11~ t'l1lJ1'StlU1 La1 t-1 aV1 e.J ~ 
Vl1~f111Lf1~1 L'liu ~au tl1~2.1 u~::JYu6'htl::'lll~~ 2.!1LU'I.J1ii1()6iulu 

m1e.Ja lilt-~~a Ltlu a1ue.J,uJ'IJeJ~ LtBeJ L'~'~ a~2.11 Hvtlil u. vtutl1l1'u L :Bm vil~" 
't~2J1nvi Ml~1tJ tria ~lilml.nrum-s Hti1l1'u 1uil~~uu mJ1" 1 1nlil1lJ ' . 
f111U1W~~"1UVIIili.LVIti~"n~112.!1L-H~::~a~~1il~fi~f'l112J~VIlJ1::t'llJ 
t'l2J~ 6'\'lJfl..:ji57')lJ'1!1Ut LL6'1:: ~~ Ln~ ~a2.1 11iltJ L\l'W1::BU1..:jD~m~,hVi'1! 

:!'1 ::. " Lfl~4'1!141ilti'Uj lil1tJ 

North/Northeast of Thailand, and connect roads, rails, and 

shipping in the region and southern China so the energy 

market can expand. 

4) Strategic Energy Land Bridge links produc­

tion and transport of oil from the Middle East to East 

Asia and South Asia and builds storages. The investment 

will be jointly made between the producers and users 

including Japan, China and India for the energy security 

of the region. This will eliminate special fee in global oil 

trading. 

5) Push for Integration/Merger & Acquisition/ 

Synergy to create global scale petrochemical business. 

7.5 The Cabinet•s Observation • • /l... ••v 
The Thai Cabinet, at the meeting on 2 September 

2003, acknowledged the result of the Workshop on 

Energy Strategy 1: Energy for Competitiveness of 

Thailand, on August 28, 2003 and agreed in principles 

of the strategy with the following observation for 

improvements: 

( 1) The bottom line of country's energy use is on 

clever and maximum effective use, so it will depend on 

availability and appropriateness of each source, cost, 

technology and related factors on the case by case basis. 

(2) In addition to oil which is the main energy source, 

the use of other types of energy should consider the 

importance of renewable energy such as natural energy: 

solar, wind and water, and bio-energy such as using 

agricultural products (sugar cane, tapioca, palm) to 

produce fuels at the highest possible ways in order to 

decrease oil use. However consideration must be paid to 

the environment especially in using particular plant to 

make fuels. 

(3) In addition to the promotion of rail system in 

mass transit which will reduce gasoline consumption, the 

remaining vehicles should be supported to switch to cleaner 

fuels such as NGV. Marine and water transports are also 

fuel economical. 
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(3) 1117 Hw~·N1t.l Lt.lll1F11'1l.IU1Fll.l'lJtJ~~ U€lfl~1n~:: 1 t1'm1l.l 

~1flQ!nlJfi11VflJLf'l'l~~h:tnT,'lJ1Jsi~lJ1ti1::UlJ11~ L~€l'l'lliiLL'I'l1J 
7m.Ju9l1t1'l.l1n-ffu 'i1~~::~V~mmrum-,tithruLuuilu~~LL~11ua1u 
'lJ€l~1t1tJ'U~F111a~ tail.ILt1'iim1 Hw ~~~1ufi~::r:nV~n11thru t'liu 

fi1'llti'mJ'll1~ (NGV) tilu6lu u€ln~1nd l'mLl1'F111l.I~1A'l:Jnum1 
'lJtJa~m~th LL~::m~Yl:: U'l Ll1'tfil.llJ11l-fftJt;}';!tJ L'lit.intJ LW'n::~::'lhtJ 
~9lm1tith1uL:!€lLw~~~~16ll.l1n 

(4) m1tli'utl1::t'l'lf11Ylu t\1 Li~lu~ut!n a1~~1uw~~~1u LU1Jilll1F1 

(oil trading hub) FlTH~~~1LUt.lfiT'Himlh~u.~::tJfutJ1~ 
L1'11~ a·h·3~u;pu~h~ 1 fi L~V1-L'€l~ t \1 u.~1 L!l~"~ L(;ltl L 1·n Vi eJ"HN'lu 

1111 LiluAu t!n a1~~1uw ~~~1u ~ ~ n Gi11 LVI u Lilw1 ::mh~ i'i~ m1 . 
L'ii€ll.l LU~ L~tJY11~FllJt.11FllJ!l1U~1~'] L'litJ 1::'11l';i1~vi1 L1€l~1t.I~~Vl:: Lio'l 

Bt.IV~12i'tJU.i>'l::vi1L~€l~~ri111'1'lu Liju~u 

7.6 UftiUltlnlSill!SnlfWcli»i»lUUilim~&»lnWUifl~!~ 

1ll-1LYlWlJ'IIl1tJF11iil'l11l.l9l1::'11l1TnLuL~€l~U'lJ'IIl1ti~~·ntJ~~iirm 

-,ru1~R1uL~a~'lJv~m.,tJ1::mTV~w~~~,utun~l.lon1-s1'll1111 1w.u'lJv 

l'l11l.l11l.lii€l~11lVJfl'lllU1tJ~11J Lt!~~nVIfl1~ L Yl'YilJ'VI1tJF11 71lJntJ 

th::vt!i'flrt~~~1'U tB~!lll.l11t1!l1Vfl11(;hLiltJ~1tJ 111~U 
1. 1111tl1::vtUVI'Yi~~~1\JLVItJ 

t11VItJVIL1~11111LUVl -ilV~lrH~1 11iiim1LilV11l'ILuL1~1 
n ~1~1'u un L 1u tu~uviY\~1 dju 

~~~ruvt.tJii'll€l~tF1~€l~tJfu€l1rnA1l1a~vi 25 'c u.~:: 
~~L1i1l1LUVI -tlfl 

t11VI'UVIL1~11Ji1l11~flv\ L~lJ~~L~~ 06.00 - 18.00 \J. 

un du ~l'lvl~ltJ'VItJlUi L 1run€l~n a1~ 

2. m1tl1::vtvV~ti1tl1::tJ1 
ti11~1m~nvimh.h::tJ1 LLi>'l ::~tJmciYi Li'iu1it1~ L fitJL \1 

u.tlt~111::uutJ1::tJ1~1~1u1~vti1~iitJ1::~Yl5~1w 
tJV~ti1'11l~~~1m~nti 

3. fl"'1tl1::vtUVIL:!rnw~~U.a::til~tJVIGitJ~tJ 
U11~1mntJ11JW1vtu::vti1~'ahLalJtJ9l1lJI'iii€lm1 H' ' . 
~lJLFl~!N'lJru::~€lVI1t1 
t-H1n tl1utJuVi'1V~ u.~::a~ tail.lm1~V~~€l~1u LV~u H-s::uu 

~V~~tJ~mnmuu§u 

~VI~~ t~u m~1nViiitJ1:: ~'l'li3mw LV~un 11 H tL~uvl-,::uu 
G~1-saut'YlF11JilA1alll1 (GIS) 

• a~ LailJ1l11 1'li1t111lJrltl LtJVIU1tJ~1'U'lJ€l~f)~~ L Yl'Yil.IV111J1'17 
4. fl11th::vtUVIt11::VI1tt 

• Hm::~n~~ 2 vn!1 

n1~ L'l'l'Yil.l'lll1tJF111~iim1~fl~lLF11~n11tl1 a1 alYFI-swYfn,; 

~~ u.1V~Gi'mm1~ t'I'1Wl.lvt1tJf'l1LV~tJiim-s~ntJml.l 1~F111l.ljnu1'1'1mm 
Lf'l1~m1m a1al1'F11WYfn,;~~ u. 1V~Gi't~l.lfl1~ L'l'ltil.IVI1tJI'l1 :A~ Lilun~2.1 
vi Lfju u.nuth tum1 L~tJ u.w~m1l.lj~1u~~ LL 1VIael.l u.6'l::m~~12-l 
n~m~l.l L1Jf1111ru-,~R~11J~~ LL 1111Gi'tll.l LtJ~lJ'lltJ llli'l8\1l~t.l 1~iifl11 
tllJ ~l.l Fl11l.l j L ~ lJ l.~l.l LL~ ::'J:IlJU'I'l11 f11l11 ~11J 1'111 fl'4 f n,;w ~~~11J 
L~tJLID'I'ltJ11l1LFI1{Jfl11tl1~1~2i'Fl1"1 ~1VItJ1~LtJ1l111.~tiU.'Yi"i 'H1J1~Fi 
m-sa\1lm'l1'11w~~~,utu~l.l'l:lu 

(4) To make Thailand regional energy center (Oil 

Trading Hub) the infrastructure must be completed 

especially the connection of roads between ports on 

Andaman coast and the Gulf of Thailand coast, 

for example. 

~ BMA's Energy Conservation Poli~O 

To be in li ne with the government's energy 

conservation policy, the Bangkok Metropolitan 

Administration has issued the executive order with the 

following activities . 

1. Energy saving by 

setting the turn on and off time for electricity, 

no electricity turned on during lunch time except the 

necessary areas 

setting the air conditioning temperature to be 

25 Degree Celsius as well as setting the switching on and 

off time 

setting the servicing time for escalator, 

starting from 06.00 to 18.00 except the escalator in front 

of the General Affair Division 

2. Tap Water saving 

maintain the tap water pipeline and relevant 

equipment to ensure well functioning of water supply 

• closing water tap properly after use 

3. Fuel and lubrica~ng ~I 

• regularly maintain the fleet vehicles as 

recommended by the vehicle manual 

• switching off engines wh1le parking 

• minimize use of vehicles and promote 

telecommunication uses 

• establish more efficient routing of vehicles by 

introducing the GIS map 

• promote carpooling between BMA offices 

4. Office paper 

back to back photocopy (both sides of paper) 

BMA started the Project on Environmental 

Volunteers which are leaders in environmental 

activities in the communities. The volunteers 

are also trained and visited exhibits in 

energy conservation. They will be working 

on energy conservation campaign in their 

communities. 
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8.1 ctnlUOlSNUi>i!UU 

f1lllL'VI~lJVI1\Jfl7LU\JLiiu~VI~"WlJe:J~iJ7~t'VIf'1~iliJ7~~A1M1i 
lJ1ni1 200 1J tuu~uun~1~a'1l'i't1J 1uVJn'lvi1u ,Y~vi1u~uumn~ 
fl171J~VI171.lf1Fl'ltl~ f117Af1!11 LA7!1!ji'i~GY~F1SJ 1~\JtJ'l7lJ f117 

u~VI17~1w;h~'l L61ui:ivfufifia"1l'i'tl! ?itJ u~nrun{-:,1~u1n~u'VIi 
tUULLVI~~lJ"i61f1'V11~1~utJ77lJ8'UGf1f'i1'1Je:J~1.l'l~ LVI A 1VIU il~"!UU 
.: .,l v 'i"' ,:;. :. ..Jt. .. v 
YlUVI'IJtl~f1'S~76'1\JLf1G"tUm1JtJ Lu\J'VI6'1~'1Jtl~iiH11'U'Yl'l1'llf117 Glfl11..itJ 

f117Af1!11~~~amufi6t1Rt)Jvh.:, ') VI~1UU.vi.:, 'l"UJ,Y.:,tfltJLLVIGi~ 
amuih!nvieJ~t ilu1 1l1'm1l.l au h Lilu:htmnnn 1'i1 1 l1 Ln6'1il'IJVI1 tu 

VI~1U 'l vl1'Utl1JLLVIGi~LIJ71NiiltntJ t'llu f117~71~"i fil"J1lJLLel86'1 

'lJu~e:J11'l17~~rieJa1"1~ LL~:: vlwmnflv m7tjf11nfi~u m'l H 
1.l-,::1u'lltlil~umh~1~LVIl.n~a11 m71i11'1~1i11ti17ru1.l111Aa1:mru1.lm-a 
u.~::Fl':l111t~tl11Lm11(;)111m~ n~1'lJtl~ 1u71ru~mu tfle:J tilum7 

u.nl 'llilt)JVI1 tl!.h.:,~ ~~~~ Aru::13lJtJ 6'1~1~iiSJ~ L ~'U'lltliJ t l1 u.lli~ ~~ 
'l v 'l :00 I .J ~ d 

F1N~fl'l711f117Lfl"Nf117tf11~7!ll\JLf1G"ttl'm LSJtl'ltJ'VI 4 fldf1l)1Fl11 'W.A. 

2521 !limn L~tl1vi t1.l~vu:ae:J111 tUUFlru::m7l.lnTnf11~1'111u 1n~uvri 
ti'JeN~1ne:J1t1.11 1. 'lJII18uiie:J LUU t'lJ!il'lleNf1'H1'!lltJ 1n~tJ'VIi.ffu LUVIW 

Ll1 tl~ Lri1tTU iiL 'll LfltJ~ LLf'i1J7 nru~~ LL).jth ~~1'W7~tnfl~ F1 au~FI Ll1eN 

L~11Lvl1tTtJ LL~Ji L~U 11.J~76'1Flael~".ltl1Jfl")~~':ltJ I.U'I:: LUiJ~~tJ\J 1~L~~tJ1J 
' ' 

78. 

8.1 Present Situation .:o 
Bangkok has been the capital city of Thailand for 

more than two hundred years. The city has served as the 

center for public administration, education, economy, 

social, culture. The area of Rattanakosin is the invaluable 

national cultural heritage of Thailand and has many 

government offices, academic institutes and other 

important historical sites, receiving considerable tourist 

attention. The problem with high density of buildings and 

traffic together with encroachment and unsuitable 

land use and subsequent deterioration of the historical 

monuments led to the Cabinet's appointment of the 

Rattanakosin Island Project Committee on July 4, 1978 

(now named Rattanakosin Island and Old City Conserva­

tion and Development Committee) as the conservation area 

has extended from the original area to the canals which 

ring the city. The Committee is responsible for policy and 

planning development of the master plans and action 

plans level for the implementation agencies. The present 
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'iit~ ~tluf'lru::n·mJm1tJ~i'n,jua::n~u1 n1._,1~u lnaufl~ ua:: ~iia._, ~rh 
:8~ 1Yi''llt.l1 tJ'lJflU ~'1J~f'l1lll1'U ~ ~'llflU f'l7flUf'l a lJ 1tJfi~f1'1Jfl ~iieN ~rh 
1~viivn!1VI th111u ~'IJ lvu1 v u.~::lJ1Vl7fl17 t 'IJ n'1-,aufn,jt.La::n ~'IJl 
1111,.Y~~ ~vh L~eJ'IJ u.~tm LU~::u.e.~utJljmim7 L ~~ LU'1Jfl1flu u.a:: 

U'IJ1fl1._, Lt-1'VIti1tNil'IJil L~tJ1-ll't:l~ t '1Jt4''1Jilth 1tJ6i1 di'IJflT'HU'IJ"tUfi77lJ 

~tJ1tJ L61tJ'lJt.JUL'lJVl'llt.J~n1~fVl'IJLna'IJfli mJ~tJvmtf'IJ 3 u~~1ru 
tJ1::ntJu Y1'1 v u~ L 1 ru n1~1'Vl'IJ ln auvd.ffu 1 'IJ u~ L 1ru n1~ 
fllltJ Lfl a'IJvd.fftJ'IJ t.lfl Ll.~ ::u~ L 1ru ~~l)'IJU~ 11l7~-ll'111U7 L 1run1~ 
1'111uln~'IJ'Vli i4'uVi~._,mh1ii'lltJUL'lJ~ ~"il . ' 

1. uinrum"711l'IJLn~'IJ'I'li-!'1Jlu 1Yl'~.triuinru~mimt~lu 
u~n ru~l.l~" u.:.hhL~1yj7::t.n YlltJyj7::ml.ll.IVI171'll1" 1"u';l'IJU~ 
A~fl"rHiitN (f'lt'lfl"VII'lt:JVlL~lJ) iiLflBYi th::l.l1ru 1.8 m11" 

iiLaLl.l;':IVI~t.l 1.125 1 ~ ~"t.l~L'IJtit:J~iiLL'll1~yj1::1J1lJ11Vml'll1" 
L'JJiilyj'S::'IJf'l':l 

2. u~ nrun1"1~u lna'IJwi.ff'IJut:ln 1~ urit:JlrulL'lJVl~ln~~ 
ill t.L~tiw)1yj':l::tJ1~1'1J LV~ilt:l ua::~1u i~f'll'lt:l"f'lLiitl" L~l.l 1tl~761 
f'll'ltl~':lt:ltJfl1~ (fll'ltl~l.J1"6il':j Fll'lt:l'ILti'leil'IL~lJ) iiLfftJVitJ7::l.llru 2.3 

m71'1ii1aL1llll1 V~1B 1.413 1~ ~'lt:JulutiEJ'IYiLL'lJ1'1'lltJ::a"f'l11l.l . 
I.L'lJ1-111ll'l161tltl6l I.L'lJ1'1lJ11UL1f1 LL'lJ1'1f111'lL~1WEJLatl Ul'l!:U'IJ'l'l 

\j1yj11l7l.IV L'lJI'lyj':I::'IJf'l':l fl1'1~'1'lyjlJV!l'IJf'l':l 

3. u~nrufitJ1!1611"-ll'l.lu~nrun1"fV~'IJLna'IJfl'i iiv1ru1L'll11l 

611l.ltl':l::mAm::m·N1lV111>11flv L~t:l" ti1V~'IJ?ll.J~~1ru,_;'l1lrit:lai1'1 
~Iii uti a-1 iiV~1£l 1 iV~~El LtJ~tJ'IJfl17 tiEJ1f'll11J1'1'liU11lVI:Stll.J1'1tJ7:: IJlfl 

mv iuu~ L 1 ru~'lti'IJU1Vl7'1-ll111Ui L 1rum~f11l'IJ ln ~uwf vut 2534 

ihilvilth::111ru 1.i4 Vl171~iilaLllV11~~EI 1,088.8 1~ vY'Itl~L'IJ 
titJ~VI U.'ll1~'1J1~~'llu L'lJVltm'Y'lGr6l LL'll1"Ri11'll L'lJVll.J1-1flt:lnum.t 

LI.'JJ1'116ltl1ru L'lJ611JflflfltlflLVIqj U'll1"11>ln~t11ru L'IJVI5'1Jl!~ u.a:: 

LL'lJ1-:la1JL~~L~1'Y'l'S::tJ1 L'lJ11lf'll'l£l-/Ja1tJ t11-/JL'I'lyj1JV11\Jf'l':l 
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Rattanakosin Project is divided into 3 areas which are the 

inner and outer Rattanakosin areas and the Thon Buri area 

across the Chao Phraya River as follow: 

1. The Inner Rattanakosin area is from the Chao 

Phraya River from the Royal Palace to the original City 

Canal (Kiong Lord) with the total area of 1.8 square 

kilometer or 1,125 rais by Thai measurement. It is 

located within the Royal Palace Sub district, Phra Nakhon 

District. 

2. The Outer Rattanakosln area is from the Chao 

Phraya River in the north and from the south of the 

original City Canal to the canals which ring the city (Kiong 

Bang Lampoo, Klong Ong Ang) with the total area of 2.3 

square kilometer or 1.413 rais. It is located within 

Chanasongkram, Talad Yod, Bavor.mives, San Chaophosua, 

and Burapapirom Sub districts, Phra Nakhon District. 

3. The Thon Buri area opposite Rattanakosin area is 

appointed according to the Notification of Ministry of 

Interior which designates the area to limit some types of 

building from construction, alteration, or use. The area 

designated in 1991 is 1.74 square kilometer or 1,088.8 

rais, in the Bangyikhan Sub district in Bang Phlat District, 

Sirirach Sub district in Bangkok Noi District, Wat Arun Sub 

district in Bangkok Yai District , Wat Kalaya Sub district in 

Thon Buri District and Somdet Chaophraya Sub district in 

Klong San District. 

79 
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8.2 IIUJOli»n1SOliUUOlSDili»n~aliOWUiflURS :(? 

"l~~"wmnuA., tus1u:mhv-11ua~fn!t~u1~aa11flatlm'UJ 
,Ja-1~u ul71li1~£J\.,j1fli'u~~'l!£l1Jlum"latlfnlM'1uVt~"Lm1ru 
acnul~Vfl"l-1 ~1VA111lfl"l::Vtunn"A'nvrntlfl1111"~"11l'llt>" 

1U"l1fUaC\1tJ UR::fl1tl1A1"lfitJ£J n~nn~::d~tJ Ltlfl afltjfU LLafl-1 n-1 

A111l ~ilu'll1~1 "v ~" a11111C1 Lilu ~u~1m-1qfl a1Vt n"l'S11~1um., 
'Yia-1~fltnfl~::~"t.Jatu~hum"ln"l::~n~mv1~~LLrith::'ll1'l!tJtu;fufi 
tl"l::naunuil 2546 -rsu1a 1Y~v Ltlu L~1rnw~~m"lth::'Jl1l~ti1 

n~1lfl111l111li1a~m;avutl~Yln {Asia Pac1fic Economic Co· 

OperalJOn : APEC) Fl~";j 11 lu7::w;h"1'ufi 20·21 ~6'l1F11l VU:1.2546 

n l" ~ VlW1lVt1U Fl7 LLa ::vni1 v"1UI11A fs'S11Jnut1~1 -s ru1 rhVtu Ill 

u t.I1Vl1" ua:: ~Lt.Jtl n11vi1 L uu n 11tl futl 1" a 111 WJ;Jii,;'f1u ua:: 

L~um-1m7~.,,~,li1WJ 1un1"LV1W1lVt1tJf'l7 1~LiJuvhh::,Yuh'lJt>" 
~i11JtJ'~::'l!1J ua::Aru::~~i\ll~11J izl"r111~~u11-UA"l11if~::viTHDU 
\1 ' ... " 

uti1"fl"flutJ7::nuur1mLt.JutlntT~rn~ 21 1T~:ut-i"n1-1Lvt't'l1J\nuA"l 
rut 2b45 2l>f>'l li'bhiltm1CJU~nl1Ji-11il;1u11tl~m7vY~t.nn1"nm 

mnumuth~u-:iiu l~u1~ ~-~~ 1 hrNn l"HHtJtl1""'mro u1~amJ 

81f111 1un1"i'vltJ Ln .hnri Uil::l~IJ tiVJ il dj iH'li~n1" L 'rll1lJV11UA1 

tl1::fl11J'Ililfll nri llni;m 1 ll•i nP:i·o1n m1tJZHJ1utJm1finM1Vt:St> 

Vtti1V"1u;hiiu1'iiiN1un l'Jtl )tnJ:·1'111 mu·l~Rill! t11A17Yii'im11J 

<f11'i'lJl11'~tl'i::·r~r~~"~~, ~ .. :c;1 uuum'ltliutJ:~a:nnu 1~u~·all 
fl1A1'Hii1 \u'ili\J.-lll llJ ll lUl~'IU]t'N )'~ ~::vnu luu~nrun1-1 

'lillu Ln ~urd1~iirn UJ Ltl u·1:: L t iuu L"ivu-i auua: Wltl>l11lii~rufi1 

~Vt1J1::a~Jfi~: Ltl'U ~~ugi·u rWlll~ 

ulttulttlla:ui>rhnuo 
nlJVt1l1u;IL~tl1oU£Nnu~uvlm.rrnM1un1"f(;)u1nauni 
1. oUflU'lJ'lJl1n1-1LV1W1JVI1'UFI'l L1il" fi1Vt'U~tJ~L1rurim~i1" 

~~ u.tlo:N He1A171J1-1'liU~Vt7t>tJ1"tl" ::L1lvt rnv 1uu:; nrun1" 

i'illu 1n~uwi-ku tu tu~e"il LL'll'Ht'l7::tJ7SJ1JVt111'll1'" L'lJ(;lf'l'l::tJf'l'l 

f1{-1~VlW1JVI1tJFI'l W.f'l. 2538 

2. offet.J'lJ~n1"~VlWll~1tJf'l, L~fl" n1VttJ~tJ1nru~11J 
rivai1-1fi'~ u.tlR" H~:Sam1 ~tl~vu t'lia1R1"l1J1-1'llil~ Vt7t>tJ1-1 

tl'l:: Ulflll1V tun{-1-lflu 1n~u'rliiuuan lu,Ja"flU'll1"'lltJ::a"R'l11J 

LL'IJ 1-1flft1~Vtl~ LL'll1-1A1ft L~1fiaLi'il LL'll1-1tJ17UL1A LL'll'N 

'l1'lltJ~5 LL'lmfh'l1'1J'l1Ml)i ua:LL'll1"1'"\!'lTnii1llU L'll~W1::Ufl'l 

f11>l~TIWlJVI1tJA7 W.A.2530 

3. ti7::mAn1"~TIWJJVI1tJfl'l ~:;tl-1 rl1VttJ61LL1JtJLLtlfttiLLt.ltJe7-1 

ua ::4t1 uutJTI1>l a milflvn 11JJ 'll t>"~tl" umiin u.cmnv t uu~ L 1ru 

n1-1f~uln~u,i-kuuen 
... v ..... .., • .. ... 

4. 'IJtltl'lJ'lJPlf11-1~VlW1JVI1tJFI'l L"ltN f11VttJ\IlU'H111JVI11J 

ri il ai1-1~61 uti a" tiVtiCJ ~tl ~vu u.tl a"m, l imA1W1"'llil ~Vt1t:J!J1" 
tl'l::LnVlmv1utJ~~1ru~"nutji ill'l"oU1lln1"'llllu1naurti 1u,Jt~"fi 
U'lJ1"1J1"D'ff'U L'lJ9ltJ1"Wa~ U'll1"f'li'l1'11 L'llilltJ1"nantiDV U'lJ1" 

1'~il1fU ~'lJllltJCJnnDnlVtqj LL'lJ1"1'11lnav1ru L'lJIJlfitJl..j~ u.a::u.'lJ1" 

a~JLii~~~1m::v1 ~'lllllflaa"a1u n1~~YIW1JVt1tJR'l w.A. 2535 
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8.2 Implementation Policy of Bangkok 
Metropolitan Administration :(? 

BMA as the local environmental arts conservation 

agency does not have the d1rect responsibility of historical 

monuments, but BMA regards the beautiful and 

historically important national heritages to be tourist 

attractions which if well managed, will benefit the local 

community. In 2003 Thailand hosted the Asian Pacific 

Economic Forum (APEC) during 20-21 October, 2003, 

and BMA together with other agencies prepared the 

implementation plans to Improve the City of Bangkok in a 

sustainable manner, and this plan is in accordance of the 

Bangkok Agenda 21 {2002-2021). The plan involves the 

continuous environmental development of buildings in 

the Rattanakosin area and surroundings, and BMA seeks 

cooperation from the users of the buildings such as 

academic institutions and offices to improve or renovate 

the h1stoncal buildings and their surroundings, and also 

the ancient monuments, city walls, temples and bridges 

in the Rattanakosm area . 

The policies and measures on Rattanakosin 

Conservation are as follow: 

1. BMA's Regulation in 1995 which designates the 

area to limit some types of building from construction, 

alteration, or use, in the Inner Rattanakosin area, Royal 

Palace Sub district, Phra Nakhon District. 

2. BMA's Regulation in 1987 which designates the 

area to limit some types of building from construction, 

alteration, or use, in Outer Rattanakosin area, in the 

Chanasongkram, Talad Yod, Bavornnives, San Chaophosua, 

and Burapapirom Sub districts in Phra Nakhon District. 

3. BMA's Notification on Designation of Plan and 

Architecture Styles of the Shophouses in the Outer 

Ratankosin Area. 

4. BMA's Regulation in 1992 which designates the 

area to lim1t some types of building from construction, 

alteration, or use, in the Thon Buri area opposite 

Rattanakosin area in the Bang Yikhan Sub district in 

Bang Phlat District, SJrirach Sub district in Bangkok Noi 

District, Wat Arun Sub district in Bangkok Yai District., 

Wat Kalaya Sub district in Thon Buri District., 

Somdet Chaophraya Sub district in Klong San District. 



9.1 an1U01Snhlili!UU :(? 
7ll-:jLV!Vi3JVI1'1Jf'11i:iLiftJfll,568.737 91171~fi1aL1Jm (980.461 

17) iJtruflr4 Liit~·HrltJni7U'IJ'Yl'IJI nl7 u.a::trla ta11.1a1'1~amv; 
U.1fiGitJ1Jfl6i 711J,y-:j LU'IJ LfliitJ'IJUtJ~'lJ~N LDtJ~ 'it~tl7::0tJtJ6i1V~'IJVI 
a1uallSI7ru::tJ7::um~h~'l ~ltJ1'1J 8.097.0481 h vtitJivva:: 0.83 

'lJtl~~'IJYi,Y~VI1JA 1fiVL~tlfl~LYiV1JLU'IJi~d1'1J~tltl7::'lllfl"l~::Lfhn1J 
2.24 Pl171~L1J911fltlFI'IJ (tJ7::'il107'1JfN7ll~LYifi1JVII\Jf'I19111JVIftn 

51tJn17YI::LiitJtJ11t!tl)i ru iuYI 31 ~'IJ11FilJ VU'l. 2545 L?'hnu 

5, 782.159 flu} ~::n1u11Phni1Fh1J1~1S1tJ'lJv~~huna~ tDtJ~ 
7l1~U'1Vi1JVIIU fl7 (4 11ll'li~LlJ917~tlfi'IJ) LU~::1J11117!jl'Uiill7li'l 

(10 111111-!l L1J1117~tJFt'U) u.a::l'hlllnL~tJ t VivunmiiB~ lvttli'l lu 

9il~tJ7::LVlfi1 

9.1 Present Situation 

Bangkok has the area of 1,568. 737 sq.km. (980,461 

Rais) and has total green area for recreation and 

environment (as lung of the city) only 8,097.0481 rais or 

0.83 % of the total area, or 2.24 sq.m. per capita 

(which according to the population registration at 31 

December 2002 is 5,782,159). The green area per 

capita according to the standard set by the City Planning 

Department of BMA,is 4 sq.m. per capita, the international 

standard (10 sq.m. per capita) and much lower when 

compared to large cities in other countries. 
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n~i>lnWUftlUAS 

n1~ ~t1'Yi11\.11um1~iif'l1111tifJ1t.n11~~::~::ti'li\Ju1rlufla L 'iiv11111~v 
9'16Hl~ ~~~::~::~i1u1~~::~1nt.Lu1~~tum~tr~u,ti'u~~~iiv1~~fuml 
u~·r~H,r~tut.L~'Utlli\J'U17::~uth::~t1A tudu-,::~u~t!~~u ~~u 
~li\JU1Lmlt311~::!~il::~~f'l11~~~'ll1~ QtJUfl 9 ('1'0:1.2545-2549) 1~ 
Ll1'fl1111~hfi''lJtl1Jn1~~1i\J\J1Lilt!~tJ1t!~L~il::'l!11'1ltJ\.i1t!~ L~ttrh\.1\J~ 
1 rlu~t1fiA1 a9lim~l.J7u 1f'l~~ ai'1~n17tlli\JU1'llU1J't'l LL~:: ts:it~~ati 1-.!1 
fi"vui1 ~ ... tlli\JU1 Liit!"ti1t!~ ~il::'I!11'1JUU1t!~ m11~ntJfi1'Yif'l1111 
'Yii't~11mh"aDGJAat~"nu1~un~.,11 fi1iiv11 t.L('l::f'l11ll~t~·mTl'lJt~~ 
flU tu~"f'l11 1~ua11"arm::LL1Gla't~11YI~~VlDti'~u1f'lrum'Yii!i;~1ti 
:jli;~'lla"Autu ~iltN ~('l::'IJlJ'llU t~LO~f'l1111a~u a;mn a::t11~ 
l.Jt'la~llv ih:: Liivuiuv \j) v~ufl ilt~"num111 L~t~111mll'llrN 
~..,l,n~aa11Liia"LL('l::'IJlJ'IJULt!urm~('ln~91~1untl1flnflu91'l::m7n ii 
uflu ,,7111 fl Glll1.,:: \ u n1.,Yi16'l1 v ~mfi ~ 1 ~ at~~,r.., t u ~, u n11 
~~m"lthtT~thL~llt.Lt'l::m-,rh~A'IJll:: n11l.J!ul.J1"am'YiLUiJ1~a:: 
flf'la£l-ll m.,aA11am1::fl1"t!1n1Aila::Lav~ ·n'11,r..,n,.,Lfi11rluii 
~miaul-1tiauhLLa::a1ua1n17ru::tt-i'Ltnn::a11nuA1111\.1U1Llliu'llD" 
th::'ll11l~ LLa::m"l~~n111Jlh1AU'lJMLlit!"t.Lfl::'I!11'1JUt\-ILi'i~fl1111 
Ltlu1::Liivut.La::a1V-Il111 ... " tut'11U'llt!"LLf.IU~Ii\Ju1n1"Lt1'Yi11\.11Uf'l'l 
lYu n1~iim.,~Ari1 LL!:-I\J~Ii\JU1 tua1'lJ111h"1 111J,r~a1'111~" Ll1flatJ11 
a1'lJ1~-IlLiirH~a::m.,HtJ-,::1v'lltl~~u iim1ti11-1u~u1vu1tJ~~u1 
rJrumr;~"u1flat~11Lilt!-ll 1V~vm.,Lfi11rluflih'iiv1 m1~fll-11rluflYiti'-.!i 
ilm., t-au.,:: 1v'llt11l.l L~l.l~111~flri1 a1u A1fi11ru::l-1~vffuil a t'Dv1 
'lJB-IlLilv" uan~::~1ntl LL~U~Ii\JU1n1~tt1fi11\.11'Uf'l1 QtJtJVl6 ('Yi.A. 2545 
- 2549) ti'~ 1~ n11-1uV1 tt-~il m1~fl~, uf.lu LLl.iu,W"ui'liMm L fimuu 
1l'Hl1J tum1~1LU\Jn111ii'1tJ t.La:: tu111:: ~~-ll1l1"~Vlfi11'Vl1\JA1 (ti.A. 
2545 - 2564) n11iiiim1fi1'Vl'Uflfi1,)'U~'lJ~IL\J1l11~1i\J\JI~Ufl 
llLiiv1tun1"LVlti11\.11Ufl1~1VL'llunu 
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9 .. 2 Policy and Direction on Green Area 
Development of BMA :<} 
BMA has always tried to develop green areas 

and the policy is reflected in its national and local 

development plans. In the Ninth National Economic and 

Social Development Plan (2002-2006) the emphasis is 

made on livable cities and communities, with the strategy 

on sustainable development structure for countryside 

and town as " .. develop livable cities and communities 

according to their potential and conform with culture, 

values, and need of the people in the society, by creating 

good environment which develops quality of life of the 

people to be peaceful, convenient, clean, safe, and 

orderly. This IS performed by remediation and prevention 

of environmental degradation 10 cities and communities 

together with raising public awareness on the environment 

such as wastewater and garbage management, 

preservation of rivers and canals, reduction of air 

pollution, and mcrease in recreation areas and public 

parks to SUit the density of the population. The city and 

community landscapes should be neat and nice .. ". For the 

part of BMA, there are development plans in environment, 

city planning and land uses under the policy of city 

development by directly increasing green areas and change 

of unused areas to public parks or green areas. In the 

sixth Bangkok Metropolitan Development Plan (2002-2006) 

the master plan on green areas is planned and this was 

again mentioned in the Bangkok Agenda 21 (2002-2021). 
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9.3 RllUROdtUUilllLIS:UlZIUUllh~lllnWUH1URS 
1Uh1SWRJU1WUnihD8l :(? 
~nmm~111~1'n12.1~8'lf11'Hl17t-a'tl-s::1v'llt1 u.~::rm2.1~~~~u 

lUfl1':i~(i\JlJ1~Ufli'!~~V1"lltl'lth::'lll'l!UlUfl1'lLVlV'l2JVI1UI'11 (il12J 
11V•:nUUU\J 6llJtJ'HiltL~U LL~tJ'VI~'Uv\i'! ~ ~tl1"llcNfi'N ~ Vl't'i2JV11UFI'l 

v ' 

1~vflru::1urt1a(il1 ll'ln1nmamnlffi7A16l~1 wua~1U'neJ''!LiicN 
n-s'lLVI't'ilJVIIUFI7 (V'l.FI. 2546) vi1v115mmanu.tJtJiiiEMnll 1~u 
u.~nn~2.1~1mJ1'latlfldJu 2 n~llfia n~l.l~rha~titi7::Lv'llt1~1n 
6l1Uiil1f:i17ru:: ~1u1u 593 ~1mh'l (iava:: 61.9) u.a::th::'lll'll'U 
11'11t1 ~1'U11J 365 ~1mh~ (iava:: 38.1) 't'itJ11n~2.1vi'1mh~~1u 
L'VIqj (iaua:: 91.9) ihJ7::iiltJm7ru1um':i boV11tiH~7::1v'llt1~uv1 
s ~~v1 'tuamm::~h~'l 1~u~uVii'l L1iv1tl7:: ~ll'Yiiil1tJ6llf:il1ru::1i 
~L-L'11t11.ztl·dv'llt12.11nv1~Gl (-l'fHJiil:: 94.0) 'HNiil~lJ1A8~'Ufi 
ih'iim1u~ti'!Ja~a1uih'l1 (iam'l:: 18.3) iil1tJL'U!.hu~l.l'lltJ (iaua:: 
13.6) iil1'UVI~tllJ"lltJIGlL~fl (iutJiil:: 7 .1} LLiil::flufi~h'iiV1~tJ") 
(iav~:: 6.6) n~ll~1ti~I~ViL-L'11t11'lit17::1v'llu1ua'Ju6l1f:il7ru::Ju 
6'11tJLVIQj (it~viil:: 83.9) u.ii!MI'I11ll~~'l'iul~ltJn17L-L'11tiH' 
ti7::Lv'l!u1uiil1-tJiil1f:i17ru::u.iil::n~l.lvi'1a~1~iau~:: 89.3 LLiiiGl'l 
A11l.l~1u~Yl~::natJl.l1H'~uVia1tJiil1t:mru::~n ~~VI~tJm7'ti 
tJ:dv'lltl~ufia b lfl tl1 LfifltJfjflU'l:: LllVI"lltl'l fl~2.1~1!lth'l~::1i an~ru:: 
FI~1Vf'l~'~nu f.'ie1 m7H'lT'l~miau aanti1a'lmv B1tJVIu'l~aLLiil:: 
'lll.lf:i'l7lJ'll1~ 

b~ a iilfllJ tl1ll ii'l Fl11lJ~f);j fiT~ Htl7:: LtJ'lltl~uVi a L 'il tl1 't u 
eJUIFI\JIV'ltJ11 fl~lJ~'lf)~l'lieltliil:: 90.9 iiFI11ll~fl'lf117l'litl7::1tJ'llt1 
~uvlsL'ilv1'tuau1R~ u.a::n~).J!ii'1a~1'~iava:: 95.9 i:iFl11lJL~tJ11 
n•'~ L'YIV'llJVI1tJFI7fl1'l~::~~ 1l1iivfuv1th iiv1 Lfill L~l.l LGltJ Luvn:: 
1.1~ L 1ruViiif'lUEJ11'1'ua~V11J1 uliu u.a::i{uvl't u L"ll~ hn a1~ Li1 eN 
th::Lfl'l'l"lla'li{uVIiWl1v;Vi~a'lm7 f.'ia a1UVI~mJu.a::ii11Ufi~1 1~u 
n~:1J~1mh~i ava:: 84.6 li 1'1112.1 L~tJ11 FI17Ll1'tl7::'ll1'lltJ LtJ'll).}'JitJ 
ii~1'tJ'~1:1JltJfl1~(i\JtJ1LLiii::~LLiil~fl~1fl1Jfi~L'iltJ1LtJ'J!ll'll1J'lJ'eN(il~ba'l 
uan~1ntTu!T~ii-L'aLauauu::LrilJL~l.J11flufl'lJa-:J~1tJ71'1lm7 amu 
ftn~1 V1tJfi7ii"l LLa::uiL'lru t~m~vbu iiR11ll ~VIlJ1::alJVi"l:: 
,;'(i\JtJ11UU~Ufl~h'iitJ1 tS-:J~:: L~tJ 1~i1~AYI1-:lfi17~~1J1 
'JJa~n1~ LYI't'ill1111tJA7 aa~R ~a~ntJR11ll~Gl 1 i;u u.a::m1l.l~u'lfl11 

9.3 Public Opinion of Bangkok People 
on Green Area Development 

In the public survey on development and use of green 

areas of Bangkok by the citizens, by Faculty of Forestry, 

Kasetsart University, for City Planning Department of BMA 

in 2003, the questionnaires were administered to two 

groups of people: the current users of public parks (593 

samples or 61.9 %) and general public (365 samples or 

38 .1 %). It was found that the majority (91.9 %) had 

used the green areas as follow: for pub~c parks (94.0 %), 

sport areas (18.3 %), community parks (13.6 %), small 

parks (7.1 %) and other green areas (6.6 %). Most people 

(83.9 %) who use the public parks are satisfied with the 

use of the parks and 89.3% intend to use the parks again. 

Most uses of green areas are similar: resting, exercising, 

reading and enjoying scenery. 

When asked about future use of green areas 90.9% 

wanted to use green areas in the future and 95.9% wanted 

BMA to arrange for more areas especially in high density 

populated areas and the inner city, by developing small 

gardens and sport areas. Majority (84.6%) thought that 

the local people should participate in development and 

maintenance of their communities' green areas. The 

recommendations were also made with regards to the 

vacant areas under the elevated expressways, government 

and educational institutes' lands might have potential to 

be converted to public areas. The public opinion is going 

along with the BMA's direction on such development. 
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9.4 luciuumalntY1un~i)mwumuAs •• /1.. ··v 

t.i1 t~tJ VJ1 trhil::'VI111T ~U'lJ'U1 ~ t 'VIqjflii ~11ll Gllll.J -,cl u~::ii a1~ 
~ts:ia~ 1.1'YltJ 1ll1~ tlla~~1n1~~U'lJU1VJ LV!qj~1U1Ull1n~::~nl~u~~ 
L~flfin17'1JtJ1tJ9i'1'1Jfl~ dhN iJ~,uutJ~::'ll1'llU 1~ L~ll1117!:VIUfl u~:: 
L~'U~CU~1'1Jfl~1~~U'lJ'IJ1VlL'VIqj L~~L~'UA11llthlQJ'lJiNflT'afl~~fl,; 

u.~ ::m11J~1 LU'U 1 um7~V1vi1S1u<ffalJ ~'1'1:: dJ tJu~u 1~1 V!qjLu 

n1~ L'Ylflll'VI1'U~7 :a~ tu,bu'lJfl~ n1~ L'I'IWlJVI1u~,-aunt~~Vl t ~nm~ 
~ u~ 91~ uui~ tt~::vi1~~tJf177ll 1~~'U'1JtJ1111 L'VIqj1111l!Glmuil6i1~1 

L~fl L~1~ti'U~UGl1ll17l1~17~lii111lfl~1~tiU'IJ1U l~tJ 1ll tiJUB'Uiil'ntJ 

u.~::tuiJ W.l'l. 2542 f11~L'YlWll'V11U~7M~~L~iJL~7~f11~ "th::n1111 

~u1~V!qjL'Uf11~L'YlWll'VI1'U~7" L~fl7ru7~~1~tl7!:'ll1'll'IJ1~L~~t,:,ufi~ 

Fn1ll Gi11'i'QJ'1Jfl~ m1 a~.,n,;~u 1~VIqj u~:: t ~ il~ ~vi1'1'1:: ttitJu~u 1~ 
LVIqj1un1~L'I'IWlJV11U~7 :a~tum7tl7::mVJ~~~auii~1u1u1~~uvl1~ 
7v71~1flvt~au 26 'llu~ 71ll 53 ~u 

u~::~1 f171 tJ~1tJ1lU1JGlll],j'lnJ LL~UI.LlJU'Yl~Uflll L iitJ1'lJ El~ 
f11~L'I'IWll'VI1U~'l l~tJ~ru::1UI'11Gl~i lJVI11'1'1tJ1~tJ Lfll!tlil'lf11Gll1li 

tGltJflG'i1t!ntr~ti:ifl-., f11"t'YlWlJV11U~7 2546 wu·h1~~U'lJ'U1~L'VIqjYI 

G'i171~1~J-.,au 298 ~u a~tu 65 'llul11 51 Glfl~ u.~:: 25 'Hrl vt~d 
1lJ1~41lli'i~ 1~ ~U'lJU1Vl L VlqjV! fl ~LU L 'lJ lilm::71'll31U LL~!: L 'lJ 11l'Yl'VI17 

Lll£1~~1fl hiGl1l.J17ll t<ff111.J a161~ 1~1~~'U'lJU1Vl L'VIqjvlwul.nnfl~VJ Fie 

lWI'l~lJV11lW ~1'U1'U 43 ~U ~1ll17 ~1'U1U 40 ~'U i'if16'1 25 ~'U 1m 

20 ~u uan~1ndv-.,iJtJ7::~u1u ~u 111::tf.'itJu'Yla~ l.l::'lJ1l! ~-.,iu 
tt~::~liiU77ru tilu~u 1.16'l::t'lJI1lilwu1~~u'lJu1VJ L'VIqjl.l1nvl~lilf.'ia t'lJ~» 
~t'l111 tda-.,~1mtiu t'lJVJ tiia~'lfu 1u tH~ii-r~ u6'l::'i'i7:iltT-., tri1LLriil ~ uju 
~1U1Ull1fl 

9.5 n'lSWQJU'lWUniiiUUlDi)i)n~i)lnWUiflUftS .:<} 

9.5. 1 A>lu~·uaulunlswrumwunitJua> 
'i4'ufi~tiimt8-.,vi1VIt11fidjut€1i:iautlalil'lJa~n1~t'YlWll'VI1Umau 

tl7::nau1tl~1tJ~ufl~1'U~1:S17ru::tl7:1.1l'Ylt;h~'l ~1u1u 8,097.0481 

1~ Fi~tilu«~~1uliim.h::'ll1mtvi1nu 2.24 111171~tllmlii£J~'U :a~ 

iifl1~i1LU\J~~£'l1UVillJmJ~~VI1fl~tNf117~::~114J\J1f11"L'YlWl.I'VI1'U~7 
L~ LiJ\J Liifl-.,fltJ1fl~ 1111ll l~7~f111 Lii£J-.,tJ1fl~'lJfl-.,fl~rlf117fl'U1lJtJ l~fl 

9.5.2 1!0&A1aosnuulrumwunihtia> 
117~ L'YlWl.IV11'U ~75:itJVIi51'11€111lifm·~{;U'U1~Ufl~ L 'iitJ1 t fi£Jf117 

' ' 
tl'unu1m7u~::Lfim~~llGli1~~mwLL111lafll.l fi~'llfl-.,Li'jfl-., 1~uri 

9.5.2.1 m·nfil.l~u~iMiv1LiiltJiiutnm~tum7tfil.l 
..¥ .J~ - 'I "1" iJ v ..: W'U'Yl41L'lltJ'h'VI ~1111l.JL 1VIlJ1tJ lii-.,U 

1) -.r~a1'1-.,Gl1'UGl1fi17ru::tJ7::1.1l'Ylui1-.,11~ttri 

(1.1) Gl1Ufi1:S17ru::V!Gi'n 'VIl.l1tJii~ a1ufli1a-:JI'l 

• fl1l.ITHl7fl"fu u~:: t~iiu~m-,tJ7::'111'llU 
..t111.JL~tJ 1~~1tl~l.J7:: LllVI U6'l::<fffl~1tll1lf117 H 

• lirfuvl~~u~ 10 1~iJu1tJ 
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9.4 Large Trees in Bangkok Metropo!~<} 

Even though Bangkok is more than 220 years old 

but there are hardly any trees which are that old, as most 

of them were cut down when the city expanded. At the 

present these large trees are highly valued by the public 

for conservation and there is a need for tree registration 

in Bangkok. BMA has taken care of large trees by 

trimming and curing diseases to prolong their lives. In 

1999 BMA organized a "Large Tree Contest" to campaign 

for public's interest in tree conservation and registration. 

There were 26 types and 53 trees which received the 

awards. 

From the final report on BMA Master Plan on Green 

Area by Faculty of Forestry, Kasetsart University, for City 

Planning Department of BMA in 2003, there were 2981arge 

trees in 65 varities, 51 genus and 25 family. These do not 

include the trees within the Royal Palace and military 

areas. The most common large trees are Bhodi trees ( 43), 

rain trees ( 40), bullet wood (25), banyan trees {20). In 

addition there are Pterocarpus indicus Willd. , Diospyros 

decandra Lour., Hopea odorate Roxb. ,tamarind, rosewood, 

and Alstonia scho/aris R.Br., etc. The district with most 

large trees is Dusit as many old palaces and temples are 

within this district. 
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• ii~u~1~VlVI~1mHntJ.g-:J~1 Liiu!1i'v-:J H 
LVIrtiiflvn-:J:S'.l!lnT~ 1um7~LL~ ttiu~ LA~iim·n.J~n 1~~vn 1~th:~u 

Vl)jtJL::itJtJ~~tl~iJ LL~:liL~tltJL~l:'lh~u~1~ 

• 1l~-:JeiltJ1tJfl11l.l~:~1Mh-:J') ~-:J6'11u 
1TuV1u1m1 LL~:m-,ih111 L'liu ~u1l.J t6imau a1:i1uti1 ttiu!1iu 

li~1U'lltl-:Jm7i-ln~1VI1f11ll.lj L'lJu ~tl-:J~)j~tl7:'.l!l'llu a1u 

~Cjfl~1~~1 

• lim,..r~n~n,.,1lm.h'lliiv LiltJ-:J tilu 

n<~Kn~ru:vl.h-:Jt'I~1Lt'111tlLrivL~1J7m1tl1:'.l!1'1l\J 

• 1l~l'U1tJtl7:'1ll'.l!tJ~~ntiu~m7m.h-:J~1 
" 

1ua: 200 flU 

(1.2) t'11UfltJtJ 1~ut.l~n!1iu1l.l'1ufluuvli:ivn'IL~1 
n1'1-:Jni1 3 Ll.lmil'u1tl 

(1.3) ~1tJVItlv11'1Ju16aamhu'Jl).l'.l!tJVI~f:l~1u'.l!1u 

u1u 1V~um~..r~,.,,~uvi11-:~'llv-:JVIti1u-:J1'U~'ImR1'jLL~::Lan'.l!uvia~ 
1u~uvl'Jl1l'.l!uvliiR11).1 Lmn:al.l trimill.ll<r~ai'l-:J Lilua1uV!Utll.l 

'll\JlVI L~n1~t17:'.l!1'.l!\J 1~iirfuV1~mJauV!tivu t~ "J1l.l 1tlii-:J Ltlum7 

~~ult'lnl~LL161~al.l'lJtl-:J'Jl).l'.l!tJL~~~u~1tJ 
(1.4) Gl1tJ Lu~uvl'JJ-eNVIU1tJ-:Jl\J71'.l!n17 VlliU1\J 

" 
<rV~~.,., ~nau~mu amur-1n~ ~1unW11:JUUihii1LLa:mfltvn'.l!u 

~UVlf11':1 L l1~l.JVI1\Jf'l7 L ~f111 t'I1!1J t'lt!'IJ~tJ~1l.JL\Jnl"S<r ~vi1i4'un~ L 1itJ1 

(1.5) t'11u 61161Vh ttlu Ei n LL \J1'Y11-:JVI0-:J 1 un11 L fil.l 

~uvl~ L 'ii tJ1 t~ LLri tiiv'l L6ltlf1l17tu"J'Ifil u~:mll.l~'ll.liifl'lltl-!1111Rfj 
ua:tf:ln'l!u 16lu<r~l'i1t'l'luuw1ua16l 61161Vh rmm ~num tllf117~-:J 
LU\J~\J 

2) m7t.l~n1~uu~uLL~:1~~l.l tu~uvfl'i1-:J')1~tui tu 

t'111..1t'lli517ru:L~l.l a1ut'11i517ru::vl<r61t'li1-:J'ilu 11112-l ~1tJ'l!1tJu1u 
t'l'l'U'Jll.l'llulu~uvfil-:J'lltl'lfj Lfln'llu vfi1-:J1lJVJ1-:J ~uvfV!t.i'ltJ-:JltJ 
71'1ln1"J Vl~u1u..r61a-s7 Alauamu amuFfn~ a1unvn ~uvi'h111 

• • A' ..:..... 
I:JUtiLtJl'l'.l!'U fl1f'l17t'1'1Lf'l"S1:VI f1{-:JLVI~lJVI1'Uf'I"S 'l'l'U'mlJf'l~fl\1 '1a'1 

9.5 Development of Green Areas in 
Bangkok Metropolis 

9.5.1 Necessity to Develop Green Areas 

• • /1-. ··v 

Green areas are like lung of Bangkok city, consisting 

of public parks of all types with total area of 8,097.0481 

rais or about 2.24 sq.m. per capita. This is considered to 

be too small according to the livable city concept of World 

Health Organization (WHO) . 

9 .5.2 Strategy in Green Area Development 

BMA has the following strategies to develop green 

areas for recreation and environment: 

9.5.2.1 Increase of actual green area by 

1) Bui ld public parks of seve ral types 

according to the set targets: 

(1.1) Main public parks which: 

• Can be used by t he pub lic 

without any restrictions 

• Is more than 10 rais (1.6 ha) in 

area 

• Has various vegetation species 

which requires technical knowledge to take care of them 

and rotate all year round, and has a nursery. 

• Has amenities for recreation and 

sport activities such as playgrounds, swimming pool, and 

educational facilities such as public li brary, botanical 

garden. 

• Has continuous activities t o 

service the public 

• Has at least 200 park users per 

day. 

(1.2) Road Parks along the pavements 

which are wider than 3 meters 

(1.3) Small Parks w ithin communities 

or housing complexes, using the available areas of 

government and private lands. This is mainly for each 

community's recreation and environmental purposes. 

(1.4) Parks in governmen t off ices, 

vi llages, religious places, educational institut ions, sport 

areas, and other private parks which BMA support the plant 

seedlings. 

(1.5) Rooftop gardens are alternatives 

to ground- based green areas and are supported by 

campaigns directed at government and private buildings 

to have rooftop gardens wherever possible. 

2) Planting of trees and shrubs in areas which 

are existing parks and new ones, including communit ies, 

vacant lots in government and private lands, along the 

roads, villages, religious lands, academic institutions, sport 

arenas, youth centers, BMA flats, along the canals, etc. 
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9.5.2.2 tn'lL~ll~1l tlll1~1lT~L~t.Jitn1 
1) G~1tJG~151"'H1J~@)1\l'l u~n';:nn~~~~t~djuamu 

Vl~mJtlu'Vltit~uh LL~::t~tlnfi1a'lmtJu~1 th::'1l1'1Ju~::a1~T~tlvh 
n~m~li~'U'l 1\ll'Vl~11l'VI~1tl~thL1JlJ L'li'U 111~i.J~il~ 11~~11tJJ1 
'IJ-:i'mtJ1'U t'li1Fi1tJ~flU'lll m~L~unvn "1~"1 'Utlfl'-11flUU\llJTm 

L~hJ a ~'U L 'U G11tJ\I\1tJ m~..r~ L Vlf'l m ~ 1iJ~tl1l Liitl'l'Vl'U11L tJ L~tl'Ull'U11flll 
u~:: LVlf'1111~ 1iJ~tlfl LQ~l.J't'l~~ Li'itl1~L'U L~tl'U~\l'Vl1~ll Liltl'l L'U 

1 hma1u LU~~fl'S~'IJtJlJ\~'l~tt1'1Jtl\lfl'l::t.J1Vla~ L~~'t'l~::L-:i'1tl~~1 
5 ll'u11li'Vl1,1'1J ua:: 12 a'l'Vl1li'Vl1~1iltl ~1tJm~thwu~1ilViii 
a ~'U 6l1tl\l1'UlJ1tl ~ntl,::~u L'UGI1'U6l11517ru:: Lil tl LU'Ufl1'l Wil-l ai1\l 

fi'f'liltJm't'l lua'Ju l~'l~'l1ll ~'l<ffu Vi'St:ll.ltn1tJ d)tJ,1'1J ~n m-s:: t fltl'l 
tu Ltl ma ~" n 'h1 tJtln~1nif a1u &'11151~ru::tr..:s ttlu~Vl t11u u vi'lm, 

L~tJtJitL~::1i~m1~~u 'l Bflll11llJ1tJ 

~ 2) tli'tJU('l1Jiifi'f1U'lJt:l'lfl1'lLVl'YilJVI1'Uf'l1 L~djtJLiitl'l 
at~m a::m~ a~ta tfltloitlui'um11J1::'Jll.!Lmtlf'l t~tJ 

e tJfUU1'lfitl'lGI'U1li'Vl ~1-lllii1t!fl1,U ~ 11VItY1 

1Jui&em~tJ1lJ'VItY1 tJ~n'll1!lmrtvw7t:ltJLf'lt.l vi'wlJ~'ll1lJ LL~~'lit:llJ"'d::uu 
~6lti1~11l1u:.Wi 

4 V I • .co. a-
• tJ1utl1-:J11lJVlf'1'Ut1'U'U11'1lV11LtJtJna1'l ~1tJ 

m~tl ~noiu 1«lum::u:: u.~'J Lf'l~~uvrm.n~~ L~H~ u.uu~n'.iit~11~v~tl 
uuun;,-:r~niifi'f'ltl 1h::nau<A'1p Ui~tln ~qj1 

~ 
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Table 9.1 Large Trees Statistics of BMA 

.....--; . ; :·· . ' 
... - . ... . ~.· 

1. Before 1996 161,790 

2. 1996-2000 561,790 

3. 2001 677,435 

4. 2002 1,190,016 

5. 2003 1,701,564 

Source: Public Park Office, BMA, 2003 

9.5.2.2 Increase of The Service Potential 

1) In public parks t he public ca n have 

activities in addition to recreation and exercises, such 

as picnic, swim, ride bicycle, camping and play sports. 

In December the winter flower show is organized (in 

honor of H.M. The King's Birthday) and in August the 

royal f lower show (i n honor of H.M. The Qu een's 

Birthday). A lot of colourful plants are grown to beautify 

the parks during the important periods. The parks serve 

as knowledge parks and many other activities. 

2) Develop Bangkok's scenery to be greener, 

clean and bright for the APEC meeting by : 
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• u-r'UU{{IIJliVli'1U~lJI'IiileJ{II;)~iifl~t~l.l ~1vm1 

tJ~f1~ULflfl{ji11VliilflYltLU17lJI'Ifil'el{l~{l 2 ~{! tl~n1l!tJ"l!:vl1Jg}f1tL\Ji{l 
~uYlllil{j, ~a::tl~n~tll.l~u1l!uu~u~~I'I1~Un1u~~tl~1v 

• u-rtJtl'N11nVi'Auu~nrul'ifl{j~ml.l1'lla ~1mn1 
• v 

tJ-r'UU1{jV11{1 L \'i1 LLa:: iilTU~ mJ fltJ 'lJ ~ !i'1t1 ~U 1l! LLa::l>l n U,()i{j ~U 1l! 
~~~{j1~iilfl{li'li1~ tfil.IL~lJ u.a::tlan1~tJ-,::~tJLvil.l L~l.l 

• U~n u.~{j tli~~~'i1mhw 1~u.ri u~nrul'11'1afl{j . " 
Liifl~ L~l.l U~~1t'\JI'1iilfl{l LU1l.ltl'l!:'ll1f11~U1 vi1 LthJUf!j'Uiiil LLiil~ 

u7t1M11~u.vnviGf1i'YqJ 20 '"l~ 
• ~n u.~~Liifl~~1v 1l1~fln 1)jtJ,::~mvh.Jm1:u 

• lilnu.@i~VI1{j~1iJ m~vm::~u ~1v1l!lilan1l! 
tl1::~uui~1M11{1;ffua{j m-:~~bu Vi1{jtJf1":i::~u 

• tlfutl1-:t1JiiY1At1mJU~1tiVJ~n ~ltl":it:J-:t 1u~u~ 
50 L'lJg} ~1vm1tlamfi:uu.a::tlan'lim.J1l!Yl~l1l1l!tl1::~u tlamfil.l 

v v v 

ua::tl~n'.limJ1l!iiu~uviu.f'l1::u.muV~7fllil1tJ ~~a1uU7L1nJVI1"Ll'i1 
u.a::tl~n 1l!lilt:ln 1l!tl-,::,r'Uui nru t~ a::w1uoff111 u.vn 

• tJfUU1{j1JliYlAtJCliJUi'l1tlVI~flLoV1L£iEJ~ l~u.fi 
nuu:Sm1~f-:talil ~1vm'ltlan1l!liu~t. 'llU1YlM1{1 ua::1l!tJ'l::~u 

v 

uinMm::na1{jL~l'mvm::~ulil!1ULiia{j-1'1'1a~ ml uan 1l!iiu~u 
" 

tta::1l!th::~uuinru~i1{jil.l'l'11{j l1U1JU1l.l11'll'lluii LliltltmtJ~n 1l! 
i.iu~u"l..U1Ylf1 a1~ LLidl!tl-,::~tJui L1Mm::na1~ t~nuu~'llU1iJ 
iiltltli11U1l.l":i1'll~Uii 

• tlfutl{-:t1JiiY1Aui'l'lua·nqr~l.lu ~1vm'ltl~n 

'lleJ1ltLa::tl~ntfill 1l!lil'eln 1l!tl":i::~u ua::1~iiu~u ~fllJ U'lll.ltlfutJ1{j 
~{jrieJai1{1111tJLua1u u.a::~Yl~{ll!1~{j ~{j'IJtJ:: 

• tlfutf'5{111nY1AthelUW1::u"llntJ1''llmavi 6 
~ v " 

~1um-,tl~nt1lnu.\Ji{l~u 1l!ui L''lru 11iltJ":ifl'U u.a::ui L1ruflm1"in1wt.q1 
'1M~{I111iil'lltJ'1 fiuffuil u.a::~lilvi1\h1 

• lilnLL~{Itii!1{1~1ti1J"i::~lJ1m1l.l U1L1t'\Jt1UU 
U":i1lS11~11'll'UI'litJVJ1 Cl'UUGl1'1'1";i '1iil"1 

• tJfutl1{11JnVi'At1V11{jU.tJn~1{1":i::~unuu 

w1::1111il 9 ~lilnut'luuA1uAiuVI1 ~1um1tlfuffuvitJan~u1l! 
" rieJ~i1{1'1'11{1L~u1{j a1u~m.ieJu riv~i1{1fillui'ivn u.a::~lil~~,::uu1wvh 

G1eJ{Ii'lil~ 

• tJfutl1{1llnY1At1~il""l..rNf1ii Lvn'llu u.a:: . " ... 
ui nru'I'11-3LLM~li1{11::~u ~1tlf111tlfuvfuvitlamiu 1l! ritlai1{1 .. 
Vll~L~tJ~{j a1u~m.ivu rieJa~1{jalufi'A1 Utd11il~""i::uu1wi1l 
~EN6'!i1._, 

• Improving the Phra Mane Field (Sanam 

Luang ) by re-turfing, planting of Hokkien tea around the 

existing tamarind trees, and repairing automatic sprinkler 

system . 

• Improving scenery along Central 

Ratchadamoen Avenue by planting plants in the removable 

containers which can be replaced and arranged to create 

flowering plants with grassy areas and fountains. 

• Improving the scenery along the old 

town canals by planting Bovgainvil/ea sp. along the canal 

sides and also with ornamental plants, and replanting the 

dead or stunt ones. 

• Improving scenery at Sanam Chai by 

repairing pavements and recreation area, moving and 

trimming of trees, increasing lighting and adding 

ornamental plants. 

• Decorating the city with fountains at 

the old city canal, Prem Prachakorn canal, in front of the 

government house, and 20 other important intersections. 

• Decorating the city with flowering 

plants. 

• Decorating the expressways with 

flowering shrubs at the ramps. 

• Improving the scenery along the main 

and secondary roads in 50 districts of the city by planting 

ornamental plants, trees (replacement), small parks and 

decorate under the overpass bridge with ornamental plants. 

• Improving the scenery along the main 

roads into the city mainly Vibhavadirangsit Road by 

planting medium sized trees and ornamental plants in the 

islands under the elevated Donmuang Tollway. Trees and 

shrubs are also planted on the curbs and in central islands 

under the elevated Baromratchonnee Road. 

• Improving scenery of Sara rom Park by 

adding trees and ornamental plants, repairing structures 

and adding benches, trash cans. 

• Improving scenery around Rama VI 

Monument (near Lumpini Park) by reclaimi ng the 

construction area used during electric rail construction and 

plant trees with a fountain installed. 

• Decorating the city with sculptures 

along Narathiwatratchanakarin and Sathorn Roads. 

• Improving scenery at the interchange 

of Rama VI and Sri Nakarin Road by planting trees, build 

running tracks, recreation area, sport area and lightings. 

• Improving government and private 

vacant lots along the elevated roads by planting trees, 

build running tracks, recreation area, sport area and 

lightmgs. 
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• • /t.­··v 
1'11~ ~ 'Yl'Yi )J\11tJ fl7 hi~ ~fh ~tJ'U ~litJ, ~ tJ VI~ L ljj ll 111 fH 

Ol-1Ll'l'Yi~l11tJI'l1.ffu 1~v1M1l1tJ~~il1VllJ1tt'lltJ-~Jm7w~u1~tJvi~ 
L iitJ'l'lleN n 'N ~ 'Yl'Yil.J\11\J 1'11vi'l t1 017 L fi )J~tJfl ~ L ii tJ1 L tJ7tJ ~1J1J'IJ eN 

6l1\J6l1151'~~::VlitJ~tJfi~ Liitr1flth::'ll1'lltJ~11tJa1l.J1;tl L'lh 1tJL i 
tl1::Ltt'lltht1am7wm.iaul1tlt~uh1vi 1~mlll1M~t'bu1li~1n·;h 2.5 

111111-~JnJmllit~l'lu L~D~tJ~~~~u7::t.~::Ru ('Yi.l'l. 2550) 3.5 m11~ 
Ll.JmiJit>FlU L~tl~tJGl~~tJU'S::U::mn-3 (Vi.l'l. 2560) ~a:: 4.0 61111{1 

Lllfl111itlf'lU L~t~iu~~~tJUU.litJ'I'I'l::tl::tl11 (Vi.!'\. 2570) u.~::LU'U 
LU1VlU1ttrn1~~u11tJ~~a1ua1l517ru::tJ7::uwllli1-ll'J~-3ii'lltJ1~t.,q~ 
ni16l1tJ'VIUtllJ LfieNI:l1nlurn-s6h711:lfi11UA~Li1tJ'llt>-~Jtl7::'ll1'lltJ'YitJ 
-htJ1::'ll1'l!Uu till L 'li11tltitJ-,:: t tl'lltJ6l1U Gl11511ru::'ll'IJ111lL 'VIqjl.J1 n 
ni1ill1'U'VIUtll.J ~1'VIfu~ufi~Liitt1tl7::L11'1'1~'U1 ei'ulvi~ri ~uv!aull.J 
nD~tl au1l.li'ivnmn{j ~~._, ~a::~ufl1,jvu6iutfu ~::~t>{lfm~n H 
1).i1llvhni1vlihl~1uil'Ol~uu ~,jth::'ll1'JJtJa1u'VIi1-~J'Ol::L'li11tlH' 
tJ-,:: 1v'llt11,j1~n6l1l.J LLI1i~ufl~._,n~11ill1l.J1'lmi1,.,u1Vl tuutl8~ t ll 

' t 
~Tl'll1'lm..:~ L Vl'Yi)J'VI1tJfl7fl-lll.l'la 

' 
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9.6 Objectives of Green Area DevelopmeO 
•• •• 

BMA developed the Master Plan for BMA's Green 

Areas by setting the objective of increasing green areas 

as public parks or open green areas to 2.5 sq.m. per capita 

by 2007 (short term goal) and 3.5 sq.m. by 2017 

(medium term goal) and 4.0 sq.m. by 2027 (long term 

goal). The main target is on public parks which are large, 

as the public opinion favored the larger parks. For other 

type of green areas such as golf courses, open air arenas 

and wooded areas they must be maintained at the present 

level even though they may not be openly accessible to 

the public but they can still act as the lung of the city. 

(Note : Additional information of Public Park Office can be 
viewed at www.bma.go.th in the page of Department of 

Social Welfare) 



10.1 diYifllftQIOooSi»USlAliYlUn~lllnWUftl~~ 
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bfo1~~n"lu~::~~€11VIm~l..l iitn~'llt11Uvl1~1tJf117tJ7LIIPIUG'l::PI11l..l 
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'lleJ~·trrYlu1n'lii":i12-l'll1~ u.a::m1 L~mJ 1 ml.l'lleJ~amYl U11'1~!l2.loB..:J 

!iCJ t ~ Ln~ e.~G~m::mJ ~ e:J iilll1Yl'll MPI11l.l d)u tJ~'ll ewq lJ'IJtJ1 m.J '1 

h~~~uu.a::amulh::nCJurn7~~nfi'11 

'Ol'1fli!ll..liiln177'!l~ Litr'IJ L'IJ b'JJ!n fli~ b 'Y1Yll.l1111tJPI11::Vt-:i'NiJ Yl. fo1. " . 
2542 - 2545 YltJ11iitl1::'lJ'1'lJuiv~ L~trtd11~tuR11lJL~CJV~imJ 

"l1f'IUQ:!VI1 m~"i11'l1t)j LV~VU'lJVI1ViiCJ..:J b:Str\JbU'IJt1'1J~1.Jbb ';if) 1viu.n 
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1. LU31tJ::ditJVIthtJ..:J1tJ,Cl..:J~tJ'i1>!!~tl..:J~IJ.iiiPI11lJbUtJCJ~ 
u~::R11lJU1l~~'lJ'1Jv~tl~::'lJ1'lJUillll.l~1U1"lVIU1fiVi1::~tuYl1::11'lJ 
Utyty~'l::LflUtJ1.J~VIl'l11'lJnl'l1l(~L'Y1Yll.l111ltJFl1 Yl.fo1. 2528 

10.1 Nuisance Problem in Bangkok 
__ M_ etropolis :(? 

Bangkok, the capital city of Thailand, has been 

urbanized rapidly over the past few decades, making it 

the most important city of the nation. With this economic 

and industrial growth, consumption and demand for 

production has expanded. The industrial sector has 

shown the biggest growth, and between 1960 and 1994 

it grew by 27 percent. In 1999, there were 126,677 

factories throughout Thailand with 16 percent located 

in Bangkok and the remainder located in the regions. 

Statistics compiled by Bangkok Metropolitan Administration 

(BMA} showed that the total number of businesses 

detrimental to health in Bangkok in 2002 as defined in 

the Public Health Act, B.E.2535 (1992) stood at 40,846. 

This rapid growth has caused environmental degradation, 

resulting in impacts on livelihood of communities 

surrounding those factories and businesses. 

During the period of 1999-2002, the complaints 

from nuisance received by BMA were mostly on noises 

and followed by odor problems. They were mostly caused 

by facilities which were classified as detrimental to health 

(currently classed as 13 categories, and 129 types.) 

BMA is responsible for nuisance problems as follow: 
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2. ml.lm::·n'llUQ!~m~Gl1iS1~ru~11 'Yi .A. 2535 ~11-

11'l!nT7n1-ll LV1'Yil.lvt1Um 1~1'u n11 LL~-~~~-~~~1n1'3l.JU!Il111 n11 

n~::V11'NGl1iS1~ru~'JJL\1~1~~vhLLvttl-~!L~1'YiUfl-111'U~~Nf\'U LlXii 

ci1U1~'VI111~11ld1~6ltltJLL6'1:::1::~u LVI~)'~1rl1tlJL'Ufl1-IILVl'Yil.JV11'1Jfl1 
tleJn~1n L'VI~e.l6'1'lltl-IIVIU1~(;)~m:h1 LL~1 1'111l.la1ritlj'JJtl~ 

fl11 LL nhJiJQ!'V11 LVI~ i11'11Q!tTU V~\)n tl1'VIt1Gl L U LLe.ltiWIIU'U1 

n1-:!L'Yl'Yil.J'V11'UI'I~ ilUtJvl 6 (Vi.l'l. 2545 - 2549) U'YliSI'11Ml'im1 . . 
wl'l.lu1~1u~~ LL1~~tll.Jiia1u~ L~m.Vt~-:~ tu L~t~-:~iltlJvr1 L'VI~i1fl1t1Jtl 
oit-111::u 1ui'tllntJ-,::a-IIFi'lltJ-Ilm1W'I'l.lt11Lu-fft~~ 5 "tfitJG~GJtl7l.l1ru . . 

10.2 an1un1sru1ulJi»ilUU 

-fftll;J6'1n11it~-:~ L1tJ1J'lltl-:!U1::'l!1'l!1J L 'U L'lllllfl1~ L 'Vl'V1lJVI1'Uf'l7 

1:::vti1-11iJ Vi .l'l. 2543 - 2545 ii11tJ6'1:::L~tJ~(;)'~til111-ll~ 10.1 - 10.2 

LLG~::~uv! 10.1 1~ua1u 1vrqjilQ!vt1Yl'V1u 111i'Lui L~u-:~(;)~1umu n~u 
L'VIil'U ~tiGI::tltl~ U.GI:::iJQ!VIItY11Lt{tJ-:!Gtlll1 d]U~'U 

1. As a public agency which must take care of 

livelihood and well being of the public according to BMA 

Act, B.E. 2535, 

2. According to the Public Health Act, B.E. 2535, 

the Bangkok Governor is appointed by Minister of Public 

Health to be the local officer to investigate and remedy 

the nuisance problems in Bangkok Metropolitan. 

Nuisance abatement issue is included within the 

Sixth BMA Development Plan (2002-2006) in Development 

Strategy No. 5 "To reduce air, dust, noise pollution and 

vibration". 

10.2 Present Situation • • /l-. ··v 
The records of nuisance co mpla ints during 

2000-2002 in Bangkok Metropolis are shown in table 

10.1, 10.2 and Figure 10.1, Most of the complaints are 

on noise, odor, dust, and nuisances from animal raising, 

for example. 

Table 10.1 Complaints Received on Nuisance Problems in 

Bangkok Metropolis 2000-2002 

Year 

2000 

2001 

2002 

Number of Complaints 

5,201 

6,050 

5,840 

Source: Division of Environmental Health, 2002 

Table 10.2 Percentage of Environmental Healt h Complaints Regarded as Nuisance Problems 

Noise Odor Animal 

2000 39.74 29.98 8.40 5.90 4.88 1.85 1.42 0.77 0.71 6.35 

2001 37.65 30.13 10.13 6.64 4.00 1.50 1.90 1.22 1.12 4.80 

2002 34.94 29.46 11.88 7.80 5.75 1.23 2.89 1.09 0.89 4.02 

Source: Environmental Health Division, Health Department, BMA, 2002 
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2.89% 

Dust Breeding ground 11.88% 
7.80% 1.09% 

Figure 10.1 Proportion of Nuisance Categorized by Causes in 2002 

Source: Environmental Health Division, Health Department, BMA, 2002 

nTnh::n!lun~m~vl Ltiue1u!ll~1 v~e ~'llm~ !111lJ~~::7l'll · 

U'lJ'lJ~tn~a1:mru~'ll ~.A. 2535 m~th::L1lVlriel~Ln~t-Jfln~::V1tJ 

(;)a a'lltn'Vi'll e~th::'ll1'll'U~mJmf'lv luu~ L 1ru lm~\iliv'l ii101n1~ . .. . 
th::L1lV1fhTn101::rit1 L~Lii~ilqJVl1 l~u.ri 

• amuuuLVi'l L'li'U 1'll~l1mn:: ~tJ LuuGiu 

• nT~t-J~!IlLf!Vl::Ltl'Uill'll'U:: ~l.JmruVl~m1'l~fl~l-H~1'l'J 

• ~L1'11::vi'U~~fl 

• tn7L~tl~~\ll11V1mil~1:;~!111L~tl~ 
• nT~fill~1~vH't1'l~tl~~m 

• tn~t-J~!Il~fl16'l~n GITlL'llf~Lflfltltl~ UJLnfli16'1vi Vl7fl 

1 a~l.J~:: 1.1lV1 L~tntiu 

• tn~VIflt:lll VlatJLfiVI:: .,"'., 

10.3 wans:nUDi>i)diYft11nqliioosi>US'lfniY •:(? 

LVlll)"hnqJ ilitJm~m::,j1LV1<Je1tJLUtJLVI~L~L1i~n~u u.a~ 7~~ 

L~tJ~ m1lli£lu ~~n-R~ 1'l';nlltu6'l::LViflu ~umma~ L'lnh tl!1 

Vl7fln'Hil~ut~ IOlt.ntluLVllJI t~L~all Vl~am':ILuuaulJ1~1vfiie~'llm~ . . 
1~vl.Jn~ LU'UU'lJVI1Yihi1~,j1f1tJ!Il''ntJU~ u.ri'il1~ Vlln 1.1.(;) 54~ t-JI'ln1::V1tJ 

~£l~'llmw ~1~mu LLI'l::~!ll hvh;hi'1qJ1~~.~.ri iJqJmm~~umurm 

ueuVl ~u ~tJ n1u n17 6'l'UV1'U1U.fl:: ~eHI1~ ~~ t-J "'m::VltJ ~ !l 

l.J~::il'Yiiitn~m~~h~l'UL~mum::\l1tJvl6ie\lHalllil~\l ~umu~!llh 

riel t~Ln~m,,.rilfll'lJ 111~?1111~~ ':lua\ltJfl t~ Ln~fl11lHf'liuV1VI~tl 

a\lt-JfiL~LiiV'Ihfliffu16i 

It is generally found that the following types of 

activities or establishments (which are classified as 

detrimental to public health according to the Public Health 

Act, B.E. 2535) are causes of nuisance problems to the 

nearby residents. These activities are: 

• Pubs and Karaoke places. 

• Metal parts or utensil manufacturers 

• Automobile Garages (with painting) 

• Animal raising including domestic animals 

• Printing presses 

• Plastic manufacturers including celluloid, 

bakelite, or similar products 

• Metal smelters 

10.3 Impacts of Nuisance Problem~./l--
••v 

Nuisance problem, by definition, is any activity 

which causes odor, light, radiation, noise, heat, toxic 

substances, vibration, dust, soot, ash, or any other things 

which deteriorate or may cause harm to health (normally 

not life-threatening but can cause impacts on physical 

and mental health especially on sleep, conversation and 

communication) including adverse effect on the working 

eff iciency especially in work with high concentration, 

bothering the mind and feel annoyed causing the tension 

or disease. 
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10.4 IIUJnli)nlSIInluUryftllftQIOiKISilUSlRl~ 

fl~~L'VlVUJVIltJFI'lhH.J c:J1v~~ Ll.1~ ~tllJ Ll.t'l::a'lniitJlt'l 
' ' 

~a~a1un~1tJL~~ua~na~t~u1~u~~u1~~t~lJ a1unt~u1~u 

1v1~1Lilu111~·m17eh~1 Ll'iaila~nu Ll.n1~LflaummR1111L~a~iau 

'11 Fll qJ ~~ u9i ri flU Lil llliJ qJV11 '.ltJ fi-11 n17 L~1'~ :;')~iJ qJVIlvif.ll'.l'.l:: L fi ~ 
:ffuan 1v1 u.ri 

e fl11 t ~ fi1 Ll. u::till.l.t'l ::on a LSI\J aLL tJ ::.ff~ ri tl\J Ll. t'l ::VI~~ 
6i1Lilufi'.lm~ 

• m'lmmfilj~t~erth::nt~um-,tJ71Jl .. h~V17ou.n1~ . ' 

• nTlt17u 

• fl1'~~::~1Jf117tl'a::fl8Un17-t1Fl111 "14'1'1 LU\J~tJ 

..a - - - • 10.5 IIWUi)lUIWilnlSi)OnlSiftQIOilOSilUSlR'\'!'(? 

tul.l.f.J\J~~Ulfl"f{jL'V1V'I11VIl\JFl1 \lUUvi6 (Vi.A. 2545-2549) 

1v1~fl11n1VItJ~1~qtJ1::SI{j~~tl{j~flDA1SIIIlifl11~~U1v1'1U 
~~ u 1111~811 Lf.Jl H L~tl H' LU\JU.U1'V11~n11Gil LU\Jfll1~~U1Vi-B'IIl L'.l\J 

1111u I.I.U1'V11~U1i Fl11l.J aa!llFI ~£J~num1ila{jnu u.n1~il'lJVI1 LVI9J 

L~B~iBUi1Fl1qj~1U 1v1u.ri 

• L~lJU1::~'Vli5111V'IttJm7~~LSI71JLLt'1::7m:tl&Um::u111l~811 
fi~~tl~fl1-IIL'V1V'Il.JVI1\JFI'l 

• il tl~nu LLGl:: u.n1~il 'lJVI1th1111 

• t'l~tnlJ1CIJI.I.t'I::Fl11Jfl112Jfl~l!WI1~til 
• L~lJtl7::a'V15n1V'Itun17~~~~nl7~a~Bu ~{jtJ~~" 1.1.a:: 

~tJ{jLl'lmru~mu 

• t'llllU7111CIJlJ4'1~1:t'Vll{jtllfllf'l ~ua::EJB~ Ll'ltN Ll.Gl:: 

Fl11lJjua::LVitlu 

• Fl1tJF)1JTll.H'j'lJ1iiU1a'lJ<Na1m1 acnu¥1 LLa::amu 

t11::naum11l.it~riBlJt'l~wH~LilueruemmiB~~mV'I~tl~tJ~::'l!l'l!tJ 

• ~~LSI72Jm7ii~1tJ~111~B~th::'l!1'l!tJtum1~111m7f'}NmYl 
~{jiJ.111l~fllJ 

10.6 DiliC1UiliiU: :(? 

iJ qJV11 LVI~ L6itl ~i£JUi1Fl1 ty;\ L ~11-ft'u t 'Ufl1~ L 'VlV'I11VI1tJ Fl1 

flt'lltJLUUilqJV11fiV'ItJ 1v1'tllltJtr11tJ l.l.t'1::1iF11111'13'tJ'JitJU111fl~~oft'u til~ 
~tl~fll7Fl1111'l111iiB'.llflVIU1tmtJfiLfltJ1ont:l~VIt'11VVIU1!N1\J .ff~ 
VIU1 U 11'1! fll'a ~1\J fl Gll~ LL4'1::~1'llfl11 ~1\Jvlfl ~ ~tJ L ~tl~ flt:tliJ qJV11 

IJ.t'l::n1VI\JV1111~1:i1\JLWI!i1f'llqjUt'l::l.l.tJ1'V11~U.fi1~a1VI7tJfi'.lfl17vi 

d~tJel\J9111Uili£J~'Iln1V'I Lfit:n.J7UtJ1~LLt'l::f'111Jf'J1JUn1'llLVI9)L~BIIliBtJ 
i1Fl1'1J~~m:h1 m1111' u.t'!::tl1~aum~nhr~ tutl~91 Ll.t'l::il'-l-,uu~cN 
tJ-a:: L 'VlAvi~ ~U1 Ll.~1 Ut'l::n1 «~~~'IJl LU'U ~{j alA 'l! turn'l~~'U1 

n"' ~'Vltt,.; L ,.,ln::a11nu u.gj t'l::'l'i' a~ ~u L ~B~IIlm1nuil '1!,.,., L '1119)'11 f'll'JJ 

fl11iit'l1tJ'l111~tl~'l!lJ'l!\JFI111?)7urn1~-:lU~i'-ILfltl t,_;SI1'-11'U1Fl1tJFI1J 
' ' 

LVI9)~~BIIl-iBtJi11'l1qjv1'1Ug-IIU.111l~tl'-l~{jfl~111?)~~-:liJ'tJ 
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10.4 Strategies to Solve Nuisance ProbJ~ 
••V 

BMA, Environment and Sanitation Section of 

District Offices and Environmental Health Division, Health 

Department, has carried out various measures aimed 

at reducing and mitigating environmental nuisances by 

means of prevention of the problems and also through 

continuous surveillance. These measures are as follows: 

• Giving suggestion and recommendation both 

before and during operation 

• Ordering entrepreneur to make improvement or 

correction 

• Penalty or fine 

• Temporary shutdown of operating units/pre­

mises, for example . 

10.5 BMA•s Strategies and 
Implementation .:(? 
In the Sixth BMA Development Plan (2002-2006) 

the objectives of strategies on environmental development 

were made clearly with the following directions in 

nuisance prevention and abatements: 

• I ncrease promotion and conservation of good 

environmental condition of Bangkok Metropolis 

• Prevent and remedy flood problems 

• Reduce and control releases of water pollutants 

• Increase efficiency in solid and hazardous waste 

management. 

• Reduce and control air pollutants, noise and 

vibration. 

• Control sanitation of buildings, establishments, 

places, so that they do not cause pollutants which can be 

detrimental to health. 

• Encourage public participation in environmental 

management. 

10.6 Recommendations .:(? 
The increase in nuisance problems in Bangkok 

Metropolitan is becoming complicated which requires 

cooperat ion of other agencies, both central and local. 

The key steps are to establish the standards for nuisances, 

and implementation directives for the establishments which 

are known to cause them. It is believed that there are 

knowledge and experiences which can be obtained 

from developed and developing countries, which can be 

applied to fit the local strategy, together with the public 

participation so that the control of nuisance can be made 

effectively. 
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11.2 nuilonuuaoli>tl .. :<} 
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11.1 Introduction :<} 
Environmental promotion and conservation will be 

successful only with cooperation from all parts of the 

society. Public participation can be used to obtain public 

opinion, decision sharing, and generation of ideas. BMA 

has used the principle of public participation in the 

environmental tasks for a long time, and in 2002 there 

are activities for public participation in the areas of 

conservation, surveillance, prevention, and mitigation. 

The emphasis is on the development of knowledge and 

understanding of the environment. The series of training, 

seminars, and field trips include: 

11.2 Solid Waste Management .. :<} 
The campaign for public involvement in solid waste 

management has been continuous with new disposal 

methods, with hazardous wastes separation, reuse and 

recycle to reduce the amount of household wastes. BMA 

also constructs local communities' waste stations and 

campaigns for volunteers to help collecting the garbage. 

Some of the biodegradable wastes are being recycled 

locally with the methods demonstrated by BMA. 
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11.3 Communities Love Canals • • /1-.. ••v 
It is normal that the communities along the canals 

have to face water pollution and can not use the water, in 

addition to the negative aesthetics. The Community 

Development Department has organized the Communities 

Love Canals Project in order to recruit cooperation of the 

people to help protect the canals in their communities. 

The representatives of people from all communities were 

invited to brainstorm for the measures to prevent 

dumping of garbage, to treat wastewater before discharge 

to the canals, and to increase green area along the 

canals. The pilot communities which were selected with 

the tasks of cleaning, tree planting, and dredging in their 

areas are such as those in Inthamara 1 Community, Phaya 

Thai District, Rod Anant Community, Bung Kum District, 

Sook Charoen Pattana Community, Bang Kapi District, 

Surao Bandon Community, Wattana District, Rim Klong 

Lolae Community, Kanna Yao District, Poonbampen 

Community, Phasi Charoen District, Lang Suan 6ureerom 

Community, Thung Khru District. The pilot project is 

expected to expand to other communities. 

11.4 BMA Environmental Protection 
Volunteers .. /1-.. ••v 
The Division of Environmental Quality Management 

and Control of BMA started the Environmental Protection 

Volunteer Project since 1999 with public participation 

strategy towards environmental problem abatement. 

The project started at tertiary level students and then to 

secondary schools (under BMA) and communities, in 

order to have key members of the volunteers to work 

with BMA. Currently BMA is organizing a training for 

community leaders who will be the trainers for this 

project ( 4 classes, total 132 persons) and teachers 

in BMA school (3 classes, 248 teachers). The previous 

trainings produced not only the members but also the 

directions for environmental works in communities 

and schools as well as chances for exchange of opinions 

on making the environmental works sustainable. The 

group of future trainers and BMA also produce a 

tri-monthly journal as a medium to connect information 
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between BMA and communities and 

demonstrates examples on 

environmental conservation to 

t he others. The cooperation 

from teachers and community 

representatives as environmental 

vo lunteers has developed into 

a network already and should support 

t heir own communitie's environmental 

problem as well as Bangkok's problem, in a more effective 

manner. 

11.5 Rehabilitation and Conservation 
of Mangrove Forest at Bang 
Khunthien Seashore :(? 
BMA highly regards the importance of rehabilitation 

and conservation of its only seashore at Bang Khuntien, 

by letting the local public provide opinions on the st rategy 

to bring back the lost land and mangrove forest to the 

natural condition during the technical meeting on 5 

August 2002. In addition, Bang Khunthien District 

organized Youth Camps on Mangrove Forest Development 

Volunteers twice a year. In 2002 there were 250 

participants and they planted 100,000 trees a year. 

11.6 Increasing Green Areas :<} 
The increase of green area by the public and 

private sectors is being supported by organizing contests 

with royal prizes (Prueksanakara Prize from Her Majesty 

The Queen Sirikit) in 3 categories: Front of the house (920 

houses), Planting of large trees for H.M. The King (34 

places) and Community-level Park Roads (11 areas). The 

increase of green areas in SMA leads to development of 

community meeting and recreational places. 
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11.7 Development and Support of Good 
Environment in Entrepreneurii'J/1... 

··v 
Division of Environmental Health, Department 

of Health, BMA, has organized campaigns to increase 
environmental awareness of the entrepreneurial and 
factories by setting up the project on clean technology 
consciousness. The project aims for creating the 
establishmentis involvement in environmental impacts 
resulting from production processes through alternatives 
which result in minimum or no wastes. This includes 
modifications in raw materials, reuse and recycle, and 
energy conservation of all types. In 2001 and 2002 the 
Division of Environmental Health implemented the project 
on development and to support livable, workable 

establishments within Bangkok Metropolitan and there were 
189 establishments which joined the project. When the 
project was completed, 40 establishments achieved the 
gold certificates, while 65 achieved silver certificates 
and 37 with bronze certificates. The project improves 
environmental working condition and encourage 
development of occupation health, safety and environment. 

It is evident that public participation in promotion 
and conservation of the environment has been 
continuously undertaken by all levels of BMA organization 
in order to gain public cooperation to work closely with 
BMA, and many achievements were made towards 
making Bangkok an environmental friendly and attractive 
city to live in. 



12.1 lls:nrii)n~i)lnwumuns 

~u LU!l~'"l1m.h:: LVI A 1 Vl v 1~ L'li1~11Jm7tJ ':i!:'J!ll ~t-~tl7::'.ll1'.ll1~ 
11~·:m~'!U'l~at!1JU.a::rn"JW'~u1 (The United Nations Conference 

on Environment and Development : UNCED) Vl~t!m"Jtl':i::'J!ll 

The Earth Summit ~Lijtl-1! :;1EJ L~il">mtJh th::tVlf'11J':i1~aLtJU 
fi.A. 2535 1'!j1J1a1VJv1~a'ltJ11J1'tmNu~utll)u~nT~ 21 i~Liiu 
Ue.JtJU.lJ1JVl'ii~N Lan a1t-~1'tJn176i1LU'U-1!1'U~'"l::Vh t\1 Li'i~F11':iW!1li'U1 
mh'>1fT'liitJ (Sustainable Development) ~Mulii1u~~fil1J LA':il:t3n'l 

ua::~~ U111lail1J au~~e.Ja tl1n1~ LVlfi1JVI1'UA':i~f:l~~~ L~~1J u.a::vht\1 

Ln~m::tJ'ltJnT~LtJm7~6lvhu~utJl)1fflrm 21 -,::,YuvieNlitJ (Local 

Agenda 21) FI1'1L'Yifi1Jl-11'Uf'l11~L~lJ~tJ~1'U\JI11JU~'UtJljlfiirn7 21 

-,:;,YuvieNfitJ~'lu6iD fi.A. 2541 L~tJ1~~~vi1LU'U "'l11::Ul-i~ 
FI1~LVlfi1Jt-~1'Ufil1" (Bangkok Agenda) td~1~7::1!~'~~A'l':i'l:: 
~~N~1LU'Un11111UL'U 20 il'li1~VIthfiEJtl1'utJ1-IlamfiU1tJLiif:l'l 
~'I U'l~~fllJ ua::filrull1fiM\JI'lJtl'l'll1'ln7'>1 L Vlfi1JVI1'UA1 . . 

'lT'i!:Uvf'IFI1'1L'Vl'i'llJl-11'UFI7LU'UNa'I1FIFI11~1)HJiil.J71UUa:: 
- cr " " .J "' ua~'>1A'l11JFI~ L VI'U'lJfJ~ L'I1VI'U1Vl 111'1 L Vlfi1Jl-11'U 1"11 1111 U Vl'U'11FI 

tJ7::'ll1'li'Ll L'LIL'lllflfi'N L'Ylfi1Jt-~1'Ul'11 ua::V~thu~1'Ll~ L~ u1-L'a~ ;J., 
U':i!:FitJ1J~'ltlL~fJVI;':i1tJ'l'U 10 tJVl LLGI!:f'l7fJ1JFIGI1Jfl1':i!:l-11hVl 

~'>1\-11J~'lltl'>1n7-i!LVlfilJVI1'Ufl':i • 

1. r;a tJVli:i1um"J~ (;U'U1n':i'>1 LVlfi1JVI1tJA':i tl1'A-i!1'nwu:unfi 

Fl111J dju Lii f:l~vl~ ail '"ilu ua::ii1.11 ~;31'Ufil'l11J Liiu t:J ~viii ~rumn~~ 
(na~vn5n1'>1 mfillt-~1tJfil':i) 

2. n11U1 LA':il:t3n'l'lltl~n1'>1 LVlfi1Jl-11'UFI':i~f\111Jff~fjtJ 
(Lf'111:t3fi'lvlff~fj'U) 

3. m7'l1-i!~'ltiiil~L~tltl1'uth'>1Arumfi'il111l (n1711-i!U~'U 
LUtJ-i!Ll1'ti1EJ~D~~'U) • • 

12.1 The Bangkok Agenda 

Thailand participated in the United Nations 

Conference on Environment and Development: UNCED or 

the Earth Summit in Rio de Janeiro, Brazil, in 1992, and 

ratified Agenda 21, which is the global master plan 

towards sustainable development of social, economic 

and environment aspects. The Bangkok Metropolitan 

Administration has prepared and started implementing 

Bangkok Agenda 21 since 1998 by identifying the 20 year 

program for improvement of the City, its environment and 

quality of life. 

Bangkok Agenda 21 is the result of participation 

of Bangkok Metropolitan Administration, the public 

representatives, and relevant agencies in the Bangkok 

Strategic Forum. It contains 10 chapters and covers 

all the responsibi lities of t he Bangkok Metropolitan 

Administration as follows: 

1. The strategy for a sustainable Bangkok: a safe 

city with high quality of living 

2. Lead urban economy toward sustainability 

3. Use urban planning to improve quality of life 

4. Reorganize traffic and transport to raise quality 

of air and neighborhoods 

5. Invest in green urban areas 

6. Make Bangkok a clean city 

7. Focus on good governance in BMA to meet the 

challenges of the future 
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4. ni'S~71~7'lJtit'l~LLGl::flTS~m:nf'lnJin'Vi'lJtl~tl1n1A (ni'S 

~••~•ua::~ru111'VifntnA) 

5. n11Gl~'!'ltiV11YltJfi~MtnLtifl'i~LVl'VilJVI1tJFl'S (Llitl~L~tll 
vh)J~u) 

6. n11Yhfli~LVl'VilJVIIU1'11L~LUULilEl~Gt:;e:n61 (Liiu~a::El161) 
7. f\11~~ L~tJ15'11lJ~;j ltifl1~ LVl'VUJVI1tJFl1 tv:iv L~'8tyn1J 

fl412Htl~m.tut1Gl~ (l517)J~~) 
8. m·wn•ii-&'liill-la'li11a17'lltl~n•~m'VilJVI1lJFl71~mh~ 

,Tut~ (a1'1t=MYIA fie A11~j) ' 

9. t111t-ffVl~'l'lt.l1m)J~t!ff.l1~LUULFl~B~liEltjVllSAIMl71u 
m1~(ii.I\J1 LFlit!f;n'-l ua::~~fl)J ('Yl~'VitJ1n7l.J~l!tvuGl::rn•~(iiJ'I.t1 

~~Fll.J) 

10. f\1'1 1~tl1::'lll'lltiiit'l1\J~1l.J L'l.tni'S~(il.llJ1fl1~LVl'r'il.JVIIUI'17 
(n11ii~4\J~1l.J'lltl~t17::'ll1'llti) 

12.2 il'lRl'lS:IIfti)8~i)JnWUft1URSltJ~n'lStJjj'Wo 

111::Lt1A~n7~LVl'l'll.J'\.1'1tJFl'SLUU111Vi11l.J11'1'Sfi'I;{'I::~N~1dlu 
f\11 L~ElYhL~fl1-&L~WlJI-ntJF11LUULiifl~U'1u~ hwii'lfl11)J~1~'lfl 
t11 L4'Ml tu1'11::uvi~n1~ L'Yl'i'l)JVI1til'11iitl tuu ~tl'l.t 1'11 tum1t1~utJ1-3 
~-:tU16latll.JU.Gl::Arum'Vilil1~'llfNfil\JLtJm~LVlVil.JVI1\JI'11 

~If\ LL tJ~fll-&t1TSti£jtm'li1~i~ fl1~ L 'Yl'Vil.J'\.11'UF1'S 1~ L ;lJ 
~1LUlJfl'11~1l.J111::LLvi~n1~L'YIVil.J'I-11'1.tFl1111tJL~n1tl1Jfl11~(il.ltJI~ 
!i'-&vuvr~iJ 

12.2.1 n11~ Ftfh ~ ii en 11tJ1VI11 tii tJ<~~ tJ th-:t ti'-:~ vu 
(Sustainable Urban Management Handbook) 16ltJ~6ll'i1LU'U 
LtlflaTl~tl L~l.J ua:: LL~tJ CD-ROM Le.Jtl LLViiLLriVJt1VIthtJ-:t1lJL U 

~~rl6lfl1-II L'YJVUJ'\.11lJFl1 

12.2.2 n1'1~Ftfi1 rr<~~,j£J2Jfuhun·nut'lJt~~ (District 

Catalogue) L rlv LUt.t Ll'1~tl-:tiim·'l~elfl Gl1ntl7::nvurmvlft~u t~ tum• 

~Y~vh~utl·m.nru m1~(il.lt.t1tiie-:~ ua::m•iisbtJi11-l'lJEl~th::'ll1'llti 

LtJ~t.tfiL'IJiilLLGl::fl1~L'YJ'Vll.IVI1lJI'17 
• Y!mh11n~1tJL'lllil1vi~hLUUn11~flvi1A~~'litll.JGl 

'hun~1Wll~ (Dat~ Bank) vhv1ti1t.Ln1ll BMA-VIS LL;:; 

tJ7ut11~'limJGlL~d)ui:l~1UlJ1uVJn 6 ~~t:lu 
e thUfltJltJ'I.J1tJI.lGl::LLlllUt11~ ~'l'l'l'llJVI1lJf'l, 1!ii 

vi1n'17~(il.lt.t1tl~utl~'lttl·mmll BMA-VIS t~iif'l41l.JGllJU~ruf'l,lJ . .. 
ci1u ua:: L Vll.J1::Al.J tum~~~vi1e7~'lia);!a~111n~1t.t L 'JJV1 1~v~~vi1 Ltlu 

1tJ,UMl.J BMA-Plan ti1aH1urm1LI'111::1A'ua::1'1~UllllJ~M.J'1L'JJYI 
• n11~~n1A~t:lUUU~1t1L'I.tn11~~~~e7~ttll.JS .. .. 

~1Ufl~1tJL'JJ(Jl (An easy manual to make a District Catalogue) 

if'ltl1::fleJl.J~1tl LL~tiGhUfl~llJL'JJt'l -:i::LiitJ'I.J'l!l.J'lllJ ua::f'l~~ 'lieJliGI . .. 

• n1,~6ltJU";ll.J1l'ltJ1117LLfltJU1 lf'l,~n11~~l'i1 LLlll'U 

~hun~1tJL'lllil ('!Iaini.ng for the 'IIainers on District Catalogue) 

L~Bt~~L'li1-i'Um71Jntlml.J~1l.J1'HltUu1l'lmm1um-ari1tJVltl~fl11l.Jf 
f'l11l.JL,j1hlum1~Ftl'ht.Llll'l.t~1Ufl~1tiL'llt;lL~nlJL~1VIU1il'lle~~~ 50 

~1Ufl~1t.l L'lllilfll~ LVltll.JVI1lJI'11llitl1tJ 

12.2.3 nl'1~flfi'1 U.llllJU.silJfiL~tl~fJUiffuflit t;itn1Jtl\l 

n1-.~~ 1 nrn 1V11u fl'l 1Fturi1VIu ~ Lih'VIl.JI tl'lltl~ n11~(il.ltJ1~ufla t ~v1 
'lleNn-s~ t nr.1lVI1t.tl'l1 LfltJfl11 L Vil.Ji4'ufii'l tiit11 lu1tJ LLUtJ'lltl\1 

a1u Gl1.fi11 ru:: Vlitlvluvl ~ L iiv1vlt1• ::'ll1'llt.t~11tJ a1l.J;., n t'li11til'Ji 

ti-s:: 1v'l!u t ~tlm-s~m.itlumJm.t 1~ 1~ 
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8. Secure easy access to information in BMA 

9. Use human resources as a strategic tool in 
social and economic development 

10. Involve the citizens in the development of a 

better Bangkok 

12.2 From Bangkok Agenda to A'tj~ 

Bangkok Agenda requires actions to make the 

City a good place to live in , and the actions gear towards 

improvement of environment and quality of life in the 

City. 

Bangkok Metropolitan Administration has already 

started the actions according to the Bangkok Agenda 

under the sustainable framework as follow: 

12.2 .1 Preparation of the Sustainable Urban 

Management Handbook in hard copies and CO-ROMs 

and distributed to every units in Bangkok Metropolitan 

Administration. 

12.2.2 Preparation of District Catalogue as a 

tool for budgeting of city development and pub lic 

participation: 

• Every district has prepared its data bank 

with BMA-VIS software with the data updated every 6 

months. 

• Department of Policy and Planning of 

BMA has improved the BMA-VIS software further to 

"BMA- Pian software" which is used for plan ning and 

analysis of district development. 

• Preparation of an easy Manual to Make 

A District Catalogue, which consists of dist rict office plan, 

public orders, and the district office data bank. 

• Training for the trainers on district 

catalogue in order to disseminate knowledge and 

understanding on preparation of the district office plan 

to the so districts of Bangkok Metropolitan Administration. 

12.2 .3 Preparation of the BMA Green Area 

Development Master Plan 

The Master Plan targets green area 

development by increasing green areas for public parks 

or general public areas for recreation. 

12.2 .4 Green Fleets 

This project aims for reduction of air 

pollution from motor vehicles, by encouraging and 

establishing environmental consciousness, as well as 
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formulation of policy and strategy to invite private sector 

in the project. 

12.2 .5 The Bangkok Comprehensive Plan 

The Bangkok Comprehensive Plan is used 

for development planning and maintenance of the city and 

surrounding areas, and enables resource utilizations, 

communication and transport, public services, and the 

environment in accordance of city development in other 

regions and surroundings. 

12.2.6 "Naa Baan Naa Mong" (Nice to Look 

Hou se Project ) 

This project encourages the public to 

understand the value of contributing to the development 

by taking care of individual's properties as well as streets, 

waterways and public properties. 

12.2.7 " Kon Rak Klong" We Love Canals Project 

Th e proj ect aims to establish public 

environmental consciousness, especially in people who 

live along waterways, who will help with the improvement 

of rivers, canals and reservoirs and set the example . 

12.2.8 Mass Transit Project for Bangkok 

The aim of this project is to alleviate 

traffic problem in Bangkok by providing alternatives to 

private cars within the central business district areas. 

The Bangkok Metropolitan Administration shall provide 

mass transit service of high efficiency covering high 

demand areas and support the networks of the 

Expressway and Rapid Transit Authority of Thailand and 

State Railway of Thailand. 

12.2.9 Data System and Computer Network 

of BMA 

This project standardizes operating 

systems of BMA, which consists of 9 systems as follow: 

resource accounting, personnel, accounting, budgeting, 

finance, income, purchasing, contracting, and complaint 

service. This also creates good cooperation among units 

and reduces repetitiveness, whi le the adm inistrators 

acknowledge the data and information rapidly. 

Bangkok Agenda is the master plan for the next 

20 years of implementat ion and is used as a guideline of 

each of the successive Bangkok Metropolitan Development 

5-year Plan. 
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•:• Bangkok Metropolitan Administration has completed 

construction and started to operate five central 

wastewater treatment plants at Si Phraya, 

Rattanakosin, Chong Nonsri, Tunk Kru and Nong Kham. 

Two more are undergoing construction at Din Daeng 

and Chatuchak. In the Sixth BMA Development Plan 

(2002-2006) there will be two more at Klong Toey and 

Thonburi. Annual operation cost for the five treatment 

plants is currently 220 million baht. According to the 

Polluter Pays Principle (PPP), since 75 % of the 

wastewater was produced by 1.9 million households 

in Bangkok Metropolis, and the rest from other 

entrepreneurials, and in order to enable sustainability 

of the completed and future treatment plants, BMA 

needs to propose regulation on wastewater treatment 

fee for the BMA Council to consider, which is now in 

the stage of setting up the extraordinary committee to 

consider and then to seek approval of the Council. 

Mr. Samak Sundaravej, the Bangkok Governor, said 

that according to the study on operating cost the 

private citizen will pay 2 baht/cubic meter of tap water 

used, and the first 10 cubic meters of each month will 

be exempted (for example, if water use is 40 cubic 

meters per month, only 60 baht will be needed 

for wastewater treatment). In addition, during the 

first year BMA will shoulder half of the burden (the 
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household pays only 1 baht/cubic meter), and in the 

following years the increase will be to 1.50, 1. 75 and 

finally 2 baht per cubic meter. BMA has asked the 

Metropolitan Waterworks Authority to collect 

wastewater treatment payment along with the tap 

water bill. For the establishments such as hotels and 

factories, the fee will be 4 and 8 baht per cubic 

meter respectively. This regulation only applies to the 

existing wastewater treatment service areas. 

·:(? 
+ Mr. Samak Sundaravej, the Bangkok Governor, 

commented about the Ruling Court's verdict (16 March 

2003) to terminate the garbage landfill site at Raja 

Theeva, Bang Phli District, Samut Prakarn Province, 

that BMA was seeking an area to cope with 3,500 tons/ 

day garbage, and was waiting for the possible appeal 

by the present contractor (Pairote Somphongphanich 

Partnership). 

+ There is an old permitted landfill site which has been 

closed since 1997 near Chalong Krung Police Station, 

Chalong Krung Road, lad Krabang District, which 

has garbage i llegally dumped there and caused 

wastewater to drain to the pond behind the police 

station. The Lad Krabang District sprayed insecticide 

and dredged the pond, getting 4000 kgs of garbage, 

and coordinated with the owner of the landfill site which 

expressed determination to remediate the site and 

convert it to a recreational area for the public. 

:(? 
-> Crematoriums received orders from BMA through 

Chapter 16 of the Graveyards and Crematoriums Act, 

B.E. 2528, that the district offices ordered the temples 

with crematoriums which might cause danger to 

public or cause air pollution, to improve or change the 

crematoriums to the acceptable standards in specified 

time, and did not allow operation until such actions 

were taken. This reduced the number of temples which 

did not conform with the standards from 112 in April 

2002 to 53 in August 2003, and 11 temples were 

banned from undertaking cremations. 

·:(? 
(• BMA welcomed the experts on environmentally 

acceptable cremation construction group, to survey and 

report for crematoriums in the area at no cost. 

BMA also planned for two environmentally friendly 

crematoriums. Mr. Samak Sundaravej, the Bangkok 
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flfl~VItJ ~ Wm:l~ La~llfn'leltJ,f1,;~~~'l1tJ LtJ f11 1-:r Glifl'Hl-:rGl LntJ 

' ' 
'1JV::~1ti11J 69 ~tl Vit-a'fh'Jjfi'l'lll'll1~ (Natural Gas for 

Vehicles : NGV) tvlmtlum1th::vtt1G1ri1timr~~~ ti:la~~nn 
m"Jl-a'thlTulirhl-a'~1ua~ni1H'ihlf NGV uf!n~1nifv~ 
Li'Junwzi1t.J!iiGl2.1G'l~'i'Yfl1~tnmA 1R-s~m,dLijuFI11ll"i12.1lie:J 
-s::vti'1~f11~ LVI~tJVI1t..lfl1 u.a::f117UL611L~t.Jll LL '!-4~tb:: LVIA1 Vlt.J 
LGllif11-!! LVIW:IJVI11JFI1 1~auua~u Liiu L~tJ 80 a1tJtJ1VI ~-!!71ll 
~~~tJLUtJL~tJ 240 a1tJtJ1VI 

~ LnG11 vH vt,j a n1u;l ~n a au ~nu a:: a~J a1 1 LRiiri1~G1~61 ~~'ll 
ru u7nru~lJ'IltJ7llVI1~1n1vl nuu t<!mw~~ ~L'IJ1-!!f'lG'leN LGltt 
L'IJ6lf'lG'leH~~W VhL~LnG1n~tJLVIijtJ~1f1aT')LRii~-:~m::~1t1LtJ 
u~nrun1'1~ litl1:'ll1'l!u u.a::un t1uu~1nL7~L7uuw1::V~qll'tJ 
AEJU u.1u~ 'if-:~~~EJtJu7 nrutfu 1~iu ~ an-s:VItJ 

" 

~ nL)vtlJ1 u t'V!l.i tfialiitl ~1um1 ~ut.~'Vl1 d)u~!il LLa1 lutJ1:: tVII'11YitJ 
vhl~rn1amm~tua1R11~-!! LUtlamufla1fi11ru:: 'l1ll~~ 
an1tl~~~~ti~tJEl1VI11Vi~Gl~-!!~FI~a~u-rut~1f111'1 GlG'ltiGl~u 
~uvn11~1 ttlu~~~GlnDvtlJ1tJ an1utJ-s::nau~1n~~1l.iiin11 
rl11Jt'lllf11'l~tJ!iVI1~::t,JntlitJlJ 1f1f1i1 20.000 mvt~a::~~u 
uvt~n"l::nntlfu 2.000 mn Ltrn::f'l1uu'Vl~djur:Jum1tJ!Jim~'llmw 

1 v 1 • 

LLa::Ciu·htih.J1lG'l~l!W11~El1tnALUmFlTS (Jndoor Air Pollution) 

~ f11~ L VIWlJV!1tJ Fl'S tltl n'litJU Q!tlJ~ i'Jll L 'li ll1'1tJ fl1VI11VJf1U 1:: L11VI 
ni1 12,000 LL'I-4~ 'SEJ~funTlth::'ljlJLmtlFl ~th::nEJTJnT~Iii'a~Sj 

1 \!Uu 617~1u m-sau"Jl! ~~1~jj~::~-:~ ~a !JiEJ lu El~tlJ1111tl7::n flu m1 
LGlllf11~ L Vl~lJV!11J f'l111ii'-:r Gl'Vi1VI ~f1 ~ 1111W@Ut111'1'U eJ1VI11 
2 'Vl~f1M11 fiEl (1) Vl~f1Ml'H~1VI7mhh::ntJtJf11'li.tG'l:: . . . 
(2) V~~na611Gf1V~7'ue!~l.leramvt11 (wun~1tJL~ivlu.a::wun~1tJ 

~~ ~ ~1u) .. 1111 u 1 u Lfl~~ liiu~:: EJmll e!tl'l:: n fltJ m-s ~1tJtl1vt1":iV1 n 
" ' 

tl1::LnV1 L'llu amuuutfl~ ~~u1u~uf1EJ1VI11~Lad'1uv1vt11 
12,000 11u tltJ1lJn1FlVItJ1Yli 6 1'1L~N LLa::mFltJljllii 3 -t1LlJ~ 
LlltJ"ltJVIGtna617LLGi1'.l::li"l\!Uu!i11lJEltJL~ L111uuu1'u~ 1 111a11'1lJ 

" ' ' ru1. 2546 vtni1u!iltJ~litmvnumtutJ1::nuRrumw!il1u ' . ' 
a'll11iu1amvn1'1JEJ~i1u ~1um"JEJu-slJe!«llerav1vt171ii'EJ~~•a1 
~~~~mt~tuil Vi.l'l. 2547 uBn~1nd.~~~u1vi~hv~~u.1GJaEJlJ 
u.a::a'll1iiTJ1a'll a~vmGf1un~1u L '1l6l tr~ 1~t~Elf1 6111~ a'IJ11 ui1u 
m'Vl~1U.!il::i1lJti11Ju' vt1n'YitJi11~a::EJ1Gl~::\lntJtu 1~L~tJ 1.000 

TJ1VI 611lJW1::11'l!UtlJtWif111a1517nJ~'IJ ~.A. 2535 
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Governor, welcomed a party of Mr. Apichai 

Chvajarernpun, Director General of Pollution Control 

Department, Ministry of Natural Resources and 

Environment , Dr. Jarupong Boon-Long, adviser to the 

German Technical Cooperation (GTZ) and the experts, 

who paid a visit to exchange opinions and reported on 

the progress of the survey of crematoriums in the 

temples in Bangkok Metropolis. 
. . A ··v 

-:. BMA received a support of 160 million baht from the 

Energy Conservation Promotion Fund, in order to 

purchase 69 garbage trucks using natural gas as fuel, 

NGV, which saves the operating cost and reduces 

air pollution. This project is a cooperation between 

BMA and the Petroleum Authority of Thailand. BMA 

contributed 80 million baht out of the total 240 million 

baht. 

.. A ••v 
+!• There was a fire at the illegal storage of pesticides at 

communities along the railroad at Cheu Ploeng Road, 

Klong Toey District, which caused widespread odour 

problem from the chemicals to the public and the 

students from Phraharuthai Convent which is in that area. 

::(? 
•!• The new law on anti-smoking is now effective in 

Thailand, which bans smoking in public places 

including air-conditioned restaurants and shopping 

centers. Establishments which do not control smoking 

will be fined more than 20,000 baht and the smokers 

will also be fined 2,000 baht. This is to prevent 

adverse health effects of indoor smoke. 
. . A ••v 

•!o BMA issued a regulation controlling all types of 

restaurants (more than 12,000 restaurants) before 

APEC Summit Meeting in October 2003. The operators 

must have training certificates or face operating license 

problem. BMA has two restaurant development courses: 

(1) for the operators, and (2) for the waiters and 

dishwashers. Initially the training is for all 12,000 

restaurants with 6 hours lecture and 3 hour practice 

sessions. The certificates were given to the successful 

trainees. By 1 October 2003, all restaurants had 

to have hygiene certificate. For the waiters and 

dishwashers the training will be completed in 2004. 

In addition the environmental and sanitation officers 

of all districts surveyed the toilets in restaurants and 

gas stations. If they were found not clean the fine of 

not more than 1,000 baht was imposed according to 

the Public Health Act, B.E. 2535. 



•) a1UTl£ltJ1lJt11~~~1F17'1n17 "~tl£J~n·n.l~£l~~1W£l~7fl'll Vl1'1Lti£Jn 

1vn.i"l..£J'I'Il11f1('1~'11'Yi.," iffu tYl£JaU7lll~m1l.!jt1u~tJ7::nmm17 
1~ till flU 1uf1J7£l'l 1 ~t1Ui1tJ"'J1 tl Lift:~ ~f) 7flt.i1'Uf1171n11~'Yi1J11 
tJ61£JV1~1',1J el~ 'lfl'Ji ;f-:~tJ7::'1l1'1l\J6'11lJ11fl~'l Lf1\il ltJfU7£l'l1~ 
LYle6'171..:~FI11lJlYu h 1um7L~t~n<A't~ 

' ., "" -..-. ..,J ~ -•!• 71'1"1.1£l1J qj'lJV!fl t'~ ~'11'YilJVI1'UFI7 L 'lel'lf111FI11Jf)l.!f111 Llilti'IVI'ltl 

tJI.'i£Jtl~lil1 ~tJULfilJ~~lJtJ1tJ~I11fl('IL'11'YilJVI1\JFI'S 3 117::'l1VI 

VI~-:~M~n !ile>u Lm:: L~!N ~a::~1VIU1V~lll1vl LUtJ'Yi1VItti1 hA t'llu 

~l.J a-:~ ~1mrn,; l.!1n~u L Yle>mu~l.!~V~-Hhuueu~n71V~tl 
Gl"l..ll1Yi"l..£l'ltl7::'1l1'1l'U 1V~Vrl1VI'U~ t ~fl'l" L 'VI'Yil.!VI1'UFI"HU'U L"l..lll 

~11JFil.!f117Ltv..:~VI~atJfiav~V~1 6 'llilV~~a au'lJ u.~n i1-:~ 1FI 
' ' 

fl'l::fl £l u.a::~lJl'lU1Vt1ll flLJVIll1t111vi1tJfl11 6'1'11\J U.lil::~l.JFI'ltl" 
~V~1il1 'Yi.A. 2535 ~..:~1Mu£J~'lJ1\il~1M7lJiJ11,J u.G~::lu 
il'"l"ltJ'U 1viiim7ti1~\il1 LoD1ll1'"l1f1~1"tJ·m'11f'1 n11 ~ttJ..:~VI7a 
L 'Yi1 ::~u4lutJ1:: L'11Afl1~n lil1 v LU'U'Yi1VI::ti1 1 "iFIVi ~..:~ e.~G~fi£J 
~"l..ll1'Yi"l..£l"th::'ll1'1l'U ;f.,n,::m1'16'11i517ru~"l.. 1~tJ7::mf'11~ 
U1J fil-:j GI1U ffn,;LU'U~911'Yi1VI::ti1 hl'l Lllfl..:!~1Tl6'11lJ1"lt1 U'Yi"i~'U~ 
1vi L i1lJ1f1 f111tl1~lll UlJ 6H6'11U fffltffltl'l l'Ji'U1tnlJ1t'l.lll1fl 

(• eY._, Lii£l..:J71llfl('l L'I1'YilJV11\Jf'l7~tJUU~"ltJtJ~::~tJ~~~'I1'1.Jn 4 

fl"lf1!)1f'llJ 'Yi.A. 2547 Tl1'1~'VI'YilJ'VI1'Uf'l"i~'l~lll1UlJUfl'i1-:!eY'ILii!N 

711J~u 1VIj.j tfi£JtJ1'ueY" tiieN t~ a£JV~FI~£J.,t1u amtJm'lruil~"ltTu 
;f..:~ tum1tJ1'u eY..:~ Liia.,~..:~f1~11 m~ !i r41MuF111lJ L~fl~imJ~1f1 
mmJ~vu~tJ~N ~.,1fua1uneY"Li1a~~"1viri11.17::'1l1fi~11ru~\J 
LYl at ~1.17::'1l1'1l'Ull1"hll u.a ~"FI11llfi ~ ~ ~\J e.Jiil n171.l"i::'ll1 

w~17ruth::'ll1'1l\J ~1\J t Vifli L uum,m.r~-n,; LLa:: t t1~~'~-~1~'U Vi 
a1VIfua71-:jGI1'UGI1i517fU::l~lJ1f1~'ULYl£JLfillf1"'Uri~LiiU1 

•!• LYle>t~VIAi'itJ111'Yi1VlU7EJU6'1::tnum::71lJ 8 iif'l11lJLU'U1::Liiuu 

LilY~lt1L~'UFI11lJGI1U..:!IlJ'lJv'l~'lfitlaf'l'lvla'l~tlJ'VII'IU1::~fna9l1 
L i1 e>-:J~'In~uvlu~ L 1ru t~ v1au tuuvl~utJ1:: LJWl eJ~1' n,;~., ta1ll 

L€lfl~m;.ruflliiU111U'Ui51'SlJ 1t1V emf._, L ~tllJ 1u..:~nuf1'ufftm:: 
flJluln~tJ'Yli LYlDill~iifl1FI17~"VI~tltl1tJ1~1:tfU1UV!tJ..:!Ylf'1UUil1'1'i 
Tl(-:jLt1WlJVI1'Uf'l7~..:! 1~ L6'1tJ€lT17::'1111-:jlJV11~ 1'11tJ 1t1£JaTltJ7::Tl1fl 

m::'l171..:!1111lJlJ'Im1 13 LL~'I W7::71'1lUqjtlJ'1if'I11Jfi)l.!El1f'l'l'l W.A. 

2522 1V~vri1'VI'Ulllu1 L 1ru~1l.lriaa'i'1..:~~V~ u.tJ!il..:~ liVI7a ttJ~vu 
m71i£11fi17U1"'1lilV~u1"tl7:aJl'VI ;f..:~m::m1-.:!ll'V11lll1'VIv 1viii 

th::mfln1::V171'1l.l'l-l1 ~ 1 'Viti lu11'llii~~1~ L1Jfll:t1 iie.~ atT..:~~u ti 
tf'1u.9\1'uYI 4 LllM')tJ'U vut2546 ~lJitJ7::tnA~'Im~·niie.~iiD''I~U 
liLtitJ~ 1 iJ Lvhtfu ~._,tftJ~-:j~tJ~d"tlilfloDBUtlJqJii 
n1~ lil..:~ln~ 
1J~ ...,n,.,,....,,..,w .. ••.....,• 

Bangkok State of the Environment 2003 

~ The Health Department organized the project 

"Borax-free Pork, The New Option for Bangkok People" 

to provide training to the pork producers and give 

certificates to the sellers who sell borax-free pork. 

The certificate can be seen by the public and provide 

confidence for the consumers. 
. ./1-. ··v 

~ The draft BMA regulation on animal raising or 

abandon (added version) passes through the BMA 

Council readily after there were cases of illegal animal 

breeding such as the Madagascar cockroaches which 

may cause health impacts to the public. BMA Is now 

controlled area for 6 types of animal, which are dogs, 

cats, elephants, cows, water buffaloes and animals 

according to the laws on wild animals conservation, 

B.E.2535, which requires permit from Royal Forest 

Department . Now the Ministry of Public Health 

announces that the giant cockroaches can communicate 

diseases. The cockroaches breed fast and killing them 

requires large amount of pesticides. 
. ./1-. ··v 

~ The current Bangkok City Plan will expire on 4 July 

2004 so BMA is preparing a new one which will be 

adjusted to the present si t uation. This city plan 

revision may cause hardships to some, so Town and 

Country Planning Department had organized a public 

hearing, which resulted in majority expression of 

desire for more conservation and public park areas to 

increase green area proportion of the city. 
. ./1-. ••v 

~ In order to have the open and beautiful scenery around 

Ram a VIII Bridge preserved as the surrounding area is 

culturally unique, and connected to Ratanakosin 

Island, BMA has requested the Minstry of Interior, to 

issue a notification according to Section 13 of Building 

Control Act B.E.2522 and designate area which 

prohibits adaptation or construction of certain types of 

buildings. This notification has been effective since 4 

April 2003 but will be enforced for only 1 year, so the 

BMA must issue its own BMA regulation for this 

purpose on a permanent basis. 
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~ ~tHiltJ~~Iflfllll LVll'UJW'lUfl'l 1~i'tJlJ£ltJVI1J1tl~1flf3tnR t\1 

fi£l~'hlla1ua1fi17ru::Luty~n~ tuu1nru~u~h-:J'l1um~u-if'l 
LiltJa1ua1n17ru::'lltJ1"1VIqi'l::~uLil£l'l ~u~ 434 17 'l11J~tJfl 
fi'lh'l'l1tJtl1GltJflfl 82 h -if'lS1Jfl1'lil1J1~'lfl1'ltltJffl~LlR:: .. . 
iiti1nTl~~tJ1u1nru;{u;ll,.v-,£lu 1\1Lilu~ui!~1Jfl'l£l'~f!Nll1l'i 
a~ Ll1 .. ~£l1J LlR::fi1Uf!1J1'1111J ~'l'lliN£111'117 1\1 Li~itJ~tJfli1J~tJ 
S1t.J'l11J ~'l,ftJfl1'l LVl'r'UJVI1tJfl7~'l L~tJ Gl1Jfl1'l t \15hh::mf'l 

M::m1'l1J1.n" 1Vtu £lEI111Jl11J1J11l171 13 Llvi'l'Vl1::11'llUtyty'i 

fl1tJ~)J£l1fl1'l l'i.f'l. 2522 -if 'I LUtJ2J11J17fl1'lf'l1Uf'l1J£l1fl1'l 11l1U 

n1VItJ"tJ7 nru\11lJtltJai1'l ~ ... uti ~N tiVI~iiLtl~UtJfll'l H 
D1fl1'ltJ1~'l!UA 'llru::dtl7::fl1flfl7::fl'l1-ll1JVI1A 1nvtl'l::n;A 1 tJ 

7'1110~~~~ LtJfllYIOUtJth::mAtr11tl ua1 ilt:JRU'lfltJ ti~'l uei1'uil 

24 l'ifl1:t1nfl1J l'i.fl. 2546 LUtJ~tJ1tl 

-> ~tJfli1'1LtlGh;iu~L1Nni'!LltJfl1Ji1'l7::~tJ{ltJtJA'ltJf'l~tJYl'fiA'AflUU 
n'l::'l11JVl 9 L'llll1S1tJVI~1'~ Sht1'€lfltl7::1l1ru 130 17 a~tu 
Fl11lJftJ ~ .. 'Jj£ltJ'll£l'lfl1'l'V11'lfl Lf'lt:tU. vt'ltl'l:: L Vlf11 flU LlR::11'l2J 

'V11'lVIR1'l -if'lLUtJ 1 tu 7 U.vt'l fl1~£l~ty11l11~111-:JL'Yll'i1JVI1tJf'l'l 
t .. mhtl'n'l1tJ~1tJa1tl1'lru:: fhtl'n a1'a~fl17~'lfllJ L'lh 1tl 

~1Lflum7tlfutl1'~1Jih1Atl ~~u1t1'u~1iLiiua1tJa1n17ru:: 
ua::~uilih"iiv1 1"vm'ltl~n~u1li1VIqi ai1'lR1tJ~U.i£llJ u.a:: 

R1tJOV114hVIWtl'l::'l!1'lltJtiLiltJfl~n~£ltJVIU£ltJ1~ tltlmhtl'~mv 
fhVItJAtlftJtl1'lLl~1LGl~~zntJL~£ltJtltJU1tltJ tl.fl. 2546 

-> tJ1Utl'l::~~U iltyty1'll1~fn,; f31JUil1711fl1'lfl'l::fl71'l 

flfl'iV1fl'lfi'l'llJ'll1~LlR::a'lLl1"~e2J1~tl7::~1Ji12JtltJtJ1tJGl~fl'l 

~tJfl'lL1'll ~i171'llfl1'lfl1'l Lfll'i1JVI1tJfl'l ilA1R1i1n1'l 

fl1~Lfll'i2JVI1tJfl'l 1 Lf1ei1lJtltJLl01'lliltyVI1~'lLl1A~tllJ L"U 

LP~itJlJtl ~fl ~U 11J1 VI qitr1fl1~ L fll'i2JVI1tJfl'l ftJfl17tl7::~2J L£l Ltl fl;j 

~:;jj;futtJL~tltJ~~~fl2J Vtfil. 2546 i'StJ1R~vlVI~U~Utl1::~nru 
1,000 ~1UtJ1fl tl~n~U 1litVIqitli'utl1-:J Liltl~t~U1£l~LltJtJfl'lfiU 
L ~lJ~tJ 1,Jt'l L1itl1 L fltl~ "'JTUlJ Rfl1:t'YI1'l£l1fl1fli.I.R::ff~i'jfl1'l 
tlfutl7'lf117~An17'llv:: ti1Lav n17eufn~f'lRtl'l n11u.n . . .. 
UtyVI'li1'l d7£ltJ tu~ufln1~ L fll'ilJVI1U fl'l 
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2546 

-> BMA was assigned by the Royal Thai Government to 

create Benjakitti Public Park within the present 

tobacco plant. The area of the park is 434 Rais plus 

the pond area of 82 Rais (69.4 and 13.1 hectares 

respectively). The surrounding area needs to have 

environmental protective measures. BMA has requested 

the Ministry of Interior, to issue a notification according 

to Section 13 of Building Control Act B.E.2522 

and designate area which prohibits adaptation or 

construction of certain types of buildings. This 

notification has been effective since 24 May 2003. 

:<} 
-> The vacant lot between Sri Nakarin Road-Rama IX 

Interchange, Suan Luang District, with the area 

around 130 Rais (20.8 hectares) Is under care of the 

Expressway and Rapid Transit Authority of Thailand, 

and the Department of Highways. This area is among 

six areas which have allowed Public Park Office of BMA 

to improve the scenery and develop it into public parks 

and green areas. The tree planting, gardening, and 

sport area for recreation and exercise for the public 

are undergoing improvement and should finish by 

December 2003. 

•!• Natural Resources and Environment Minister Prapat 

Panyachatraksa met with Mr. Samak Sundaravej at the 

BMA to plan for the environmental improvement for 

the APEC Summit meeting in October 2003. The Royal 

Thai Government supported one billion baht for large 

tree planting, garbage management, wastewater, 

canal improvement and wandering elephant in BMA. 



s1EJIJ1UamumsniFJrun7wiuu:JVJaaulJDVn~JJI17UJUmufls 
Bangkok State of the Env1ronment 2003 

•!• 111-:i~'l'ltUJVI1'UFI1~~-:!1tJ1U~-:i~L1~~BlJL£1f1 u VU'l. 2546 

tJ~L1wacnihn1vHh BTS acniililU11liiVl1Uvi-:i'l!1~U~:: 
tJ7 ~ 1WVIU1~1..:11il11Yi ~Ufl11J1t{fljFI':iB-:i ~flu U€1~1-:1 L~ b~U11 
111-:1 t'l'l'Yi1JV11Uf'l1i11::lltJt111~~m,~..:~ u 1~~m.1 hi11m1~~m1 
,J, !l1t11A ua::'lJu::~uumh..:~h U!ll1~111ii'lu1u~-:~L~'l~~B1JLa11 
U 'Yi.f'l. 2546 if 111-.:it'l'l'Yi1JVI1tJFl'~11fi'tl~111fi'Ul.!!:llfll1fl1U ~1U'J\J 
900 ~U tJ1L':lNtl\JtJ'Yf'l'lu1JN'rl6l 1il1U 1 'll1\ltltJ\JtJ11J11'll'll\JU . 
ii'lUUI1tlUU~hJn~ iif1UI1-:!1tJ ~'liiii1J1\l~l1 ~llltltJ11Jf111~~1il1tl 

~1~fl1 a1u'!-11!1u1u 

•!> f11\l~'l'l'Yf1JVI1tJf'l1 ~~vhLF1'l-:ifl11'l!lJ'llt!ihliiu1 'if'li11111tltl1::1il-:~Fl 
t~utl~11~111iif1i111 tum1~?'..ltl1€1~1n U.'llll~tllJ'lJ!l\l'lllJ;tJ LIIIU 

L~l.!;{~flih'iim D w.A. 2544 11fi'~1~iium11tJu.~1·'41u1u 50 

'Jll.l'lfU D n.FI.2545 ~1u1u 50 'Jll.!'llu ua::tuU n.A. 2546 

rh'l-lu?JH 30 'Jll.!'llu LF11-.:if111'Jll.l'lltJ~f1,;Fia!N D vu1.2545 

~1LiiULF11-:~m•1tJu~'l 10 'Jll.l'lltJ tun n.A. 2546 ~::~1tiiu 
LF11-.:if111al1 30 'lllJ'llu uun~1niT'lu1::VI11'liJ n.A. 2546 - 2549 

~::~1 L iiu LFI1>Sf1~1'/.ll.!'lltJtJ aa~'Vu:: ua:: LFI1\ll111~~m1ti1 L~U 
'Jll.l'lltJ LU'U~tJ 

·:. 'll1U'I'l::LaL'llllltJ'N'IJti~iiuud]u~uiluvi'l~~m'lJ!l'ln(\lL'Vl'Yil.IVI1tJFl1 
fl~lll'l'l::L61U11tl1!:1J1W 5 n1~~l.llll1 ~UtiiJ.VIii'lvi!J-:~ ~flu'lLiil-:~au~f1,; 
LUtJ u. VI t'i'l 1111th ::lJ-s'lJB\l f1(\l L 'l'l'Yi'-IVI1tJ Fl1 iltl1'll1t.J Lau'if..:~ tfluvl 

!l'4tJ1~~~~~1th tl1'1l1U L61tJ~Lvi'lifila111Yf€1lJ1,!1citJ1!:11Blllfi''lU 
~u Lf1\lf11\l ualJ lll::lJu 111::uu Liluviu 
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I 

•!• BMA organized World Environment Day 2003 at the 

BTS Train station at the National Statd ium and 

infront of MBK shopping center to demonstrate the 

management systems of BMA on water, air and 

garbage problems. In addition, on this day BMA planted 

900 mahogany trees along Phutthamonthon sai 1, 

between Borommaratchachonnani to Chimplee Road, 

Bangrak District, and also organized training on 

home gardening in urban areas. 

:<? 
•!• BMA developed Green Community Project to create 

environmental awareness of the community by 

increasing green area. In 2001 and 2002, the project 

was implemented in 50 communities per year. In 2003, 

36 communities were targeted. In addition, the 

Community Loves Canals Project completed the work 

in 10 communities in 2002 and expected to complete 

another 30 in 2003. During 2003-2006, there will 

be projects on Garbage Free Communities and 

Wastewater Management in Communities. 

:<? 
+:• The Bang Khun Thien seaside is the only Bangkok area 

on the sea (about 5 km.) and is conservation tourism 

area as well as fishery, with mangroves for young sea 

creatures which contain Rhizophora (Kong Kang), 

Myrsina (Samae), Tapoon and Taban trees. 

:<? 
•!• Land subsidence is getting more severe in the outlying 

area due to the groundwater pumping. This is due to 

delay in tap water distribution and lack of manpower 

of the Metropolitan Waterworks Authority, even though 

BMA already partially contributed 100 million baht. 

•!• What is Asia Urbs Programme. 

Asia Urbs Programme was originated by EU funding 

to assist in decentralization and support mutual 

understanding and environmental awareness 

between Asia and Europe by supporting projects on 

urban development. The project is jointly supported 

by the local governments of Asia and Europe. 
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What is "Improvement and Support for Urban Air 

Quality Management"? 

For 24 months (September 2002-September 2004 ), 

the project will aim for development of management 

and awareness of the local and related agencies in 

Bangkok, Athens, and Bristol, by 21 million baht 

support from EU fund under Asia Urbs Programme, 

which is 65% of the project budget. The remaining 12 

million baht will be shared by the three cities, in which 

Bangkok's share is 3.8 million baht. Athens City is the 

coordinator of this project. The air quality in 3 cities 

will be assessed for "hot spots" or high air pollutant 

concentration areas identified, with the measures to 

follow. 

•• /L.. ··v 
-:> BMA joined Environmental Experience Exchange 

Project with other 10 countries in Asia and Africa 

(Indonesia, Malaysia, Philippines, Kampuchea, Japan, 

Ghana, Ethiopia, Tanzania, Nigeria, Kenya, and 

Thailand). The project is divided into 2 phases, the 

first phase is on garbage management (2002-2003) 

and the second phase will be on air and water quality 

management (start in 2004). The project is supported 

by United Nations Development Programme (UNDP) 

for the first phase. Mr. Samak Sundaravej, the Bangkok 

Governor, signed the MOU for the cooperation for 

two environmenta l projects. One is on garbage 

management project (BMA got UNDP support of 1. 7 

million baht and the training was on 21 July- 2 August 

2003). 

. . . . . . . . . . . . . . . . . . . . . . . . . . . /L.. ··v 
•!• The Kitakyushu Project for clean environment is the 

project created during the Ministerial Conference 

on Environment and Development in Asia and the 

Pacific 2000 Kitakyushu, Japan in September 2000. 

The project is from 2001 to 2005 and aims for 

environmental quality and public health fo r the 

urban population in the Asia-Pacific region. BMAjoined 

this project. 
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Bangkok Metropolitan Administration 
Bangkok Mass Transit Authority 

Biochemical Oxygen Demand 
Biochemical Oxygen Demand I Nitrogen Ration 
Bangkok Mass Transit System 

Celsius Degree 
Centimeter 

Carbon Monoxide 
Decibel A 
Department of Drainage and Sewerage 

Dissolved Oxygen 
Environmental Protection Agency 

General Environment Conservation Public Company Limited 
Geographic Information System 
Giga Watt Hour 

Hydro Carbon 

Hour 
Hydrogen Sulfide 

= Japan International Cooperation Agency 
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Noise Levels Average over day and night 
Liquefied Natural Gas 
Liquefied Petroleum Gas 

Meter 
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Milligram per second 
Minimum 

Maximum 
Metropolitan Rapid Transit Authority 
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National Energy Policy Office 
National Environmental Quality Act 
Non-Governmental Organizations 
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National Housing Authority 
Nitrogen Oxides 

Pollution Control Department 
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Parts per Million 

Parts per Billion 

Second 
Suspended Solids 

Thailand Development Research Institute 

Temperature 

Total Kjeldahl Nitrogen 

Total Suspended Particulate 

Microgram 
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Water Quality Management Division 
Wastewater Treatment Plants 
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3. tJ1-:!f11't'l1 ~tJ~'"H)l'JltJ 3. Ms. Siriporn Tantivanich 

~1VIU1tlitJ ~.:! L~~1J IJ.~:: L~V IJ.Wi Head of Environment Promotion and 

Dissemination Sub-division 

4. tJ1'l~~~~ ~ti~::~T!t3 ru €l~~v1 4. Ms. Phussadee Supradish 

~1VIU1thtJROT!t11J.iii::1Lf"l~1::vl~am::VJ1J~'liJ.11'1~€11J Head of Environment Impact Study and 

Analytical Sub-division 

5. tJ1VlJ'S~Liil'l tJ71rlU~ 5. Mr. Bunlaeng Narapinit 

un1'lf1n17~-:!IJ.1\?l~tl1J 5 Environmentalist 5 

6. u1'l~'lf11'11 L1iv7~mi'ruv 6. Ms. Suchada Kietkaran 

un1'lf1017~'liJ.1\?l~tl1J 5 Environmentalist 5 

7. tJ1'lG111Lni'lil 
., 

IJ.fnf"l'l 7. Ms.Kasinee Kaewkong 

un1'll1n17~'liJ.1~~tl1J 5 Environmentalist 5 

8. tJ1V'"I11l'l'lA 
.. .J' 
LYNLn~tN 8. Mr. Jarupong Pengglieng 

un1'll1017~'liJ.1\?l~tl1J 5 Environmentalist 5 

9. tJ1'lL~)J~ ~'l~tJ~a 9. Ms. Termsiri Chongpoonphol 

un1'lf1n17~'liJ.1~~€11J 5 Environmentalist 5 

10. tJ1'lG111€17fl1J1 f'in~LA7~ 10. Ms.Ornouma Saksess 

un1'll1n17~'liJ.1~~€11J 4 Environmentalist 4 

11. tJ1'l~11ViWV'lJ1tU ~171W1~1il~ 11. Ms.Thipyanee Suwanwijit 

un1'lf1n1'l~'lLL1~~€11J 4 Environmentalist 4 

12. tJ1'lG111G1fl~1~fl €11f"l1JW~u 
' 

12. Ms. Suttasinee Arkhompat 

un1'll1T117~\liJ.1~~tJ)J 4 Environmentalist 4 

13. tJ1'liii11U!Jiil1 Cl11'li'3 13. Ms. Nattasom Thawonrat 

un1'll1n11~'liJ.1\?1~€11J 4 Environmentalist 4 

14. tJ1tmit:Jl-IW~ ~VJBuuVJ1'llv 14. Mr. Prompon Sutthinunchai 

un1'll1m~~'liJ.1~~m~ 3 Environmentalist 3 

15. u1v~~ui'(i)u fin~wu~ 15. Mr. Sukhinrat Pakdeepan 

un1'll1n11~'liJ.1~~€l)J 3 Environmentalist 3 
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