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'SCOPE OF WORK
FOR
THE STUDY ON THE AR QUALTTY MANAGEMENT PLANNING
FOR
SAMUT PRAKAN INDUSTRIAL DISTRICT
IN THE KINGDOM OF THAILAND
_ AGREED UPON BETWEEN
OFFICE OF THE NATIONAL ENVIRONMENT BOARD,
MINISTRY OF SCIENCE, TECHNOLOGY AND ENERGY
AND

THE JAPAN INTERNATIONAL COOPERATION AGENCY

Bangkok, March 19, 1987

(Mr.Pravit Ruyabhorn) ' ' (Dr.Kenji Tomita)
. Secretary - General Leader of the Prelimihary
Office of the National Environment Board Study Team

Ministry of Science, Technology and Energy The Japan International

Cooperation Agency
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I. INTROBUCTION

In réépqnse to the request of the Governmenf of the Ringdow of
Thaiiand; the Government of Japan decided to implement the =tudy on
the air quaiity management planning for Samut 'Prahén Induétrial
District ip the Kingdom of Tﬁailand {(hereinafter referred to as "the
Study"), within the general framework of technical cooperation between
Japan and Thailand, which is set forth in the Agreement of Technical
Cooperation between the Government of Japan and the Govermment of

Thailand signed on 5 November, 1981.

Accordingly, the Japan .Intérnational Cooperation Agency
(hereinafter referred to as “J I ¢ Av), the official agency
responsible for the implementation of the technical cooperation
programmes of the Government of Japan, will undertake the Study, in
accordance with the relevant laws and regulations in force in Japan
and in close cooperation with the autheorities concerned of the

Kingdom of Thailand.

CGffice of the National Envivooment Board (hereinafter referred to
as " ONE B "), Ministry of Science, Technology and Energy shall act
as counterpart agency to the Japanese study team (hereipafter referred
to as "the Team") and also as coordinating body in relation with other

relevant organizations for the smooth iwplementation of the Study.

The present document sets forth the Scope of Work with regard to

the Study.

Lot



11. OBJECTIVES OF THE STUDY

The objectives of the Study are to provide the Government of the
Kingdom of Thailand with the necessary data and recommendations to
establish an. air quality management plan on the emissions mainly from
industrial sources in Samut Prahﬁn Industrial District. (hereinafter

referred to as" the District™)

ITE. SCOPE OF . THE STUDY
In order to achieve the above nbjectives, the Study shall cover
the fellowing itens
1. To study the background and relevant conditions

(1) Present system of the air quality centrol.

(2) Govermmental policy for industrialization.

(3} Relation Qith the nationai deveiopment plan.

(4) Available data and statistics.

(6} Relevant laws and regulations.

2. To survey for the present situation of air pollution in the

District

(1} Monitoring survey for the District.
a. Monitoring of meteorological conditions.
. Monitoring of ambient conditions on 50x,NOx and SPM.
(2) Survey for emission sources reléted to S0x,NOx and SPM.in the

District.

| /?M/A@
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3. To analyze the.data and conditions

(1) Evaluation of the present conditions of air pollution ' in  the

District.

—
2]
po—

Assessment  of the Tuture conditions of air:pellution in the
District.

{3} To analyze the main sources and their contfibution-ratio.

4. To recommend the management plan for improvement of the air

quaiity in the District
(1} Method for reduction of the emissions fromHindustrial sources.
(2) Planning for the monitoring system.

(3) Economical evaluation for the industfial activities caused by

the reduction of the emissions.

(4) Necessary data and information for the short term and long term

air quality control and management strategies.
5. Conclusions and recommendations

V. STEPS AND SCHEDULE OF THE STUDY
1. Steps

Step’l ! Preparatory office work in Japan

S 28

Step Field work in Thailand
Stép 3 : Home office work ip Jaban
S{ep 4 Presentatién of ond discussion on the Draft Final

Report

.__64._g



2. Schedule
As shown in Annex.
Y. REPORTS

JICA will- prepare and submit the following reports to the

Government of Thailand :

1. Progress Reports written in English at the each end of the

Step 2 ‘ : 10 copiés

[g+]

Draft Flnal TReport and its suminary wrltten in English within

twe]ve {(12) months after commencement of the Step 3 : 15 cqpies
3. Final Report and its summary written in English within two |
(é) ﬁonths after the receipt of comments op the Draft Final

Report_ by Thﬁiland ' ' : 30 copies
VI. UNDERTAKING OF THE GOVERNMENT OF THE'KINGDOM OF THAILAND

1. In accordance with the Agreenent on Technical Cooperation between
the Government of .Japan and the Govermment of the Kingdom of
Thailand dated November 5, 1981, the Government of the Kingdom of

Thailand shall accord benefits to the Team as follows :

(1) to permit‘_the membérs of'the!Team “to enter, lcave and
sojourn in Thailand for the duration of their assignment
" therein and exempt them from alien reglstrat1on' reguire-

ments and: consular fees.

(2) to exempt the members of the Team from taxes, duties and any
other charges on equipment, machinéry'and'dther materials

brought into and out of Thailand for the conduct of the

Lo ()
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(3}

Study.

to exempt the members of the Team from income taxes and
charges of any kind imposed on or in commection with any
emolument or allowance pdid_to the members of the Team for
their services in connection with the implementation of the

Study.

to bear claims, - if any arises against the members of the
Team resulting from, cccuring in  the course of, or
otherwise connected with‘the discharge of their duties in

the implementatioh of the Study, excepl when such :Claims

‘arise from gross negligence or willful misconduct on the

part of the members of the Team.

2. To facilitate smooth conduct of the Study, ONEB shall take

necessary measures in cooperation with other relevant

organizations ;

(1)

(4)

to secure permission for entry into private properties

or restricted areas for the conduct of the Study.

to secure permission for the Team to take all data and
documents {including photographs and maps) related to

‘the Study out of Thailand to Japan.

to provide the medical services as needed. {Its expenses

will be chargesble on members of the Team. )

to ensure the safety of the members of the Team when and

as it is required in fhe_course of the Study.

b ()
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{(5) to make 'the best efforts to ensure the securities of
machinery, equipment and materials brought into Thailand

for the conduct of the Study.

3. ONEB shall, at  its own expense, provide the Team with the

following:

{1) available data and information related to the Study.

(2) counterpart personnel. - |

{3) suitable office space with necessary equipment.

{4) suitable sites and spaces for honitoring stations,
laboratory facilities and storage.

(5) local transportation facilities.

(6) utilities such as electric power supply for the monitoring
stations and points.

{7) workers Tfor setting up the menitoring stations and

.points.
{8) daily operation of the monitoring stations and points.

(9) credentials or identification cards.

VII. UNDERTAKING OF JICA

For the implementaion of the Study, JICA shall take following
measures; -
1. to dispatch, at its own expense, study teams to Thailand
2. to pursue technelogy transfer to the Thai counterbart personnel

in the course of the Study



VII1. OTHERS
JICA and ONEB will consult with each other in respect  of any

matter that may arise from or in comnection with the Study.
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MINUTES OF MEETING
FOR
THE STUDY ON THE AIR QUALITY MANAGEMENT PLANNING
FOR | |
SAMUT PRAKAN INDPUSTRIAL DISTRICT

IN TIIE XINGDOM OF THAILAND

Bangkok, March 19, 1987

{Mr.Pravit Ruyabhorn) . {(Dr.Kenji Tomita), .
Secrelary - General : L Leader of . lhe Preliminary
Office of The National Environment Board Study Team

Minlistry '.of Science, Technology pnd Energy Thie Japan Internationsd

Cooperation Agency
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The Jmp:inuuu Preliminary Study Team on Lhe Adr -Quulily Mamigomant
Planning for Samut Prahan Irldﬁatz'iul District in  Lhe Kingdom of
Thailnnd - (hercinafter referred Lo as "{he P/8 - Teum™) :h:.m visited _
Thailand from March 9 o 21 » 1987 and exchanged views .und dia(;uasioﬁ.ﬁ
with  the authorities conc.urm:d of Lthe Government of Lhe Kingdom of
Thailand, |

As the resull of. a serics of discussi.ons, Lhe:. Lender of the P/S
Team  and the Sceretary-CGereral of Office of the National Environment -
Bourd (ONEB} both  have agreed on Lhe Scope of Work for - Lhe Sludy
(E:eréinaf&er referred Lo ag "the 5/%") on March 19,]98;?.

The followings arce the méttcrs posed in the course of the wmeeling
with Lhe: P/S Team u_md ONED regarding Lthe S/W.

1. Iri_fnrmﬁl.ion on Emie:s;on Sources

1.1 The P/S Team requested for the preliminary information on Lhe
amission sources in. the District. |

ONEB agreed _f;hat the above information including Name of Faclory,
[ Type of Industry,. Na.a'ms: of Ownher/Muanager, Loca'tion,:Ind.ication on the
Map, Conm_xmptiuh 0.1‘ Raw Maleriale, Capacity of Produclion, Capilal
i_nvestment, Number of Workers, 'el.c.,: should be made available by the
end of April 1987. |
| 1.2 The P/S Team and ONEB agreed that in the cnu;;se of the Sludy,
survey - Lo the em.ission sources will be imple:menifed by ONEB under the
guidance of  Lhe Té.mn and Lhe formnl of Ahe questionnuire to  Lhe
rcmisﬁion gources will be preparcd by the Team.

2. Mc)r:i[oz'ing Suni.iuns_.-zmd Pointy

Based on  Lhe joint field survey by the.P/S Team and ONEB, the

.follh)'v.’ing monitoring clntions and po'i.r_xts: _{x-(:r‘(:: nroposaed. The P/S T.é.nun

confirmed thal Lhe neceusary measures for the preparation of these

Lo/



monitoring sites should be taken by ONEB és soon as possiblé}
1) Bang Na
The site &t the Bang Na Meteorological Office, Department of
Méteorology, Ministry of Comﬁunicationé.
2) Bang Plee District
The Site at the Bang.Plee District_Officé.
3) Muang District
The site at the Samut Pralian Provincial Government Office.
4) Muang District
The site at the South Bangkok Power Station.
5) Phra Pradaeng District

The site at the police station of .Phra Pradaeng District.

In the cases tﬁat one or more of these proposed gites are not
available, ONEB will find alternative sites and inform JICA as soon as
possgible.

3. Instruments and Materials
The P/S Team and ONEB agreed that the following instruments and
materials are necessary Tor the Study, and ONEB requested these
instruments and materials to be donated to ONEB after the completion

of the Study without the request by Form A-4.

1) Continuous measurement instruments for SO0x : 5 sets
2) Continuous measirement instruﬁents for NOx ! B sets
3) Continuous measurement instruments for SPM 5 seis
1) Low-volumz air samplers : 10 sets
5) Andersen nir samplers | : 5 séts
6) nyanometer | 11 set
7} Net radiométer-- L : : 1 set

bt (Y]



8} Anemomelers : 3 sely
8} Telemelric printer with five {5) datnloggers 11 mol

10} Others

4. Schedule _
1.1 ONEB requested _ L.hut, the schedule of Ll.w Study ‘.&;hou]d be
ahortened. R | |
4.2 Relaled to the above, the P/S Team explained the acttiiis; of
the achedule of the Study and ON:EB is sétisfied wit:h the explanations.
5. Technology Transfer |
ONlE.B requesled .LhaL !_vg(.) (2} ON_F.B oificers 1o work  wilh  dain
analysis an_cj modéiiﬁgf in J.apun. for the périod of one monlh or more at
the expense of the (}()\'ex'ﬁurcrlt of Japan.

The atiendance list is in Annex 1.

Lt (Y

=73



Annex 1.
LIST OF ATTENDANCES
| JAPANESE SIDE
DR. KENJI TOMITA

LEADER, SPECIAL TECHNICAYL ADVISOR

JAPAN INTERNATIONAL COOPERATION AGENCY

. MR. KYO SAISU

ENVIRONMENTAL PROTECTION POLICY

MINISTRY OF INTERNATIONAL TRADE AND INDUSTRY (M.I.T.1.)

. DR. TAKEHIRO ISEI

MEASUREMENT AND ANALYSIS TECHNIQUES

* NATIONAL RESEARCH INSTITUTE FOR POLLUTION AND RESOURCES (M.I.T.J.)

. MR. HIROSHI YOSHIKALO
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PROJECT TITLE : Alr Quality Manacement Planning For Samuth Praksrn

Province, Thailangd

REQUESTING AGENCY : Office of the Nationzl Environment Board (CNEB)

Ministry of Science, Technology and Eneragy
 PRCEQEED SOURCE OF ASSISTANCE : The Govermment ofIJapah

1. Background Information and Justification for the Project

Acébrding to a data boﬁk.puﬁlishzd in this fearrlgaﬁ in
Japan, a.considerableAnuhber of Japénese entérprisés (inéludinq Joini
ventures with THAI Companies) have alreédy run busiﬁéss in Samuﬁh‘Prékarn
P;ovince. AL preéent, thié provincé czn Le stated as the onlviinduscrial
province in Thailand. There,;indusﬁries_ﬁumbe&iﬂg more théu ZOdO_with 94
diffarent typeé ci industry (of fhe total gf 29} . are locatad., ‘The saMUTH

PRARKARN Province is going to extend the redistration of. pooulauion, rfactorie

th

and automobiles, The environmental condizions ‘in this province is oonsecuently

deﬁe:iérated rapidiy which raises ﬁoncerﬁg from related aughoritias which
‘héveré:zivedcomplaints from locél residents all fhe time. It is considered
eéseﬁtial that a'stuéy be undercaken on their possible envirpnmehtai eifect.
Studies on water poiiution in this arez have been conducfed ﬁo cétain
central treatment facilities with gn'apprcpriat& operztion svstem.

Nowever, air pollufion problems in Samuth.Prakarn'Pravince have bean
takeniplace bﬁt so far nc remediai actibgs Or anv management plansg for

air pollution in this arez are existed. One reason may be the fact that

ndustries have been located without proper zoning. Together with lack of

N

!

long-texm environmental control program, the province suifers ireom all kings

Gf envircamentzl problems.

k’ig ——



To eshablish an zir guality manasement plan for Samuth praiz-m

£ pecessary that technical and financial supports hdve to he

=

Province, it

availakle,

rt

2. Detail of the Proiec

2.1 Goal

Air gQuality in Samuth Prakarn Province shall be clsan and safe
for human health from ﬁﬁe pollution resultad from industrial astivities
and venicles within 3_Year5 afte? imelementation of the expecied managament
or action plan to be established in this preject,

2.2 Objectives

(1) To studyv air pcllution effecis which resulted from factories
and automcbiles in Samuth Prazkarn Province,

(2) To study possible improvement of alr gquality in this area
with the following éims;

(L} develop appropriate air guality standavss (healthy and
applicable) of both emission and ambient ones for this industrizl zone,
{ii) establish a séries of priorities and a schedule of

anagement plan,

E"

activities as part of an overzll short-and long-term
{iii}) e=tablish a cocmprenensive monitcring progrem,
(iv) prepare short-term and long-term air quality control and

management strvategiss,

1]

{v) razccmmend the rezbirements and imgrovement ta b

impcsad‘on each source of poilu:ion in Samuth-?rakarn.Province.
f3) To conduct the Projest at an On-the-Joo trzinine prearamme
for NZE znd related agencies'staZZ/personneis es?ecially in eair pollutant

analysiz, data handling, and monitcring systam,

_8()*



2.3 Results Zxpeczed Ucon Completicn of the Projact

After the completion of tha project, Thailand shall have a

[

master plan of air pollution management for Samuth Prakarn- Province
which will serve as anp impertant tool for arez-wised envircnments]

protection, and sarve as a management model for other industrial areas.

2.4 Recommended Sourcss of Information and Data Related to the Proiecs
J S_—

(for Proiect Verificestion)

(1) Records of complajints at.the Provineial Industrial Office
of Samutii Prakarn Province and raelated agencies.

{2) Aix Quality daﬁa of Samﬁtﬁ Prakarn arez'ccnducted by Office
of the National Environment Bodrd dnd .Department of Haalth,

{3) Middleton, John T.;Air Pollution Control in Thuiland, ONES,'
1579

(4) Others; e.g. Induscr-ial Inventory, Poonlarion Bgitisties,.etc.

2.3 E;oject:sites
_The target arsa is Samuth Prakawn Province and OfZice ope;atién

is &t ONE=,

2.8 Project Work Plan and Activities

(1) study the climatic ang metegrological conditious for one

year at Samuth Prakarn Provipce, particulariy wind velpcity, wind direction,
temperature, andé solar and ne: radiacion,

(2). Decermine the envirgnmentsl efiacts in tarms of air quality

|~

ex ané antomobiles in Samush

and noise distribution from industrizl comp

1=

Prakarn and surrouncing areas. This will be accomelished by the theorestica
2nalvsisg method by microcomputer of environmantal éfie:ts, parzizularly

2 Gac Zdiffusion model for air guality and sound discribution mode) for
noise pollution.

— 8 ] -



(2) Prapare the detziled emission inventories for industrieas

{d4) Inszallation of pe:m;nenf monitoring stations;
(i} to install permanent monitoring Stations.in ﬁypical
placés of'Samuth.P:akarﬁ Province in ordexr to obtain the necessary.daca,
(iij mmnitofing of thé'following items of gir qudliﬁy,
a) meteorological'data in some typical points,
b} SOx,.SPﬁ} at necessary number of points in 4he Province{

{iii) te study the svstematic and effective monitoring svstem

based upcen the experience and practices in Japan, taking into consideraticn

problems expected to be ocszurred in adapting the svstem inito the loczl sits,

n

(S) study the relatsd ragulations for environmental-improvement.

(6} sStucy the emissicn control system zgainst air pallutions,
especizlly cost benefits,.opé:ation and maintenance method,

(7) Study for altermatives of air cuality standards for Samutn
‘Prakarn Province,

{8) Cost estimation of technical facilities against air pollution
anc 2ssess the best acplicable air pollution control technolocy and economic
impact on the incdustries,

(2) Prepare short~term and lono—Eterm air pollution managemsnt

. £} .
scrategies including orioritiss and scheduie of the acuivities for zooroorizce
S ooroor

ebatement and control of the air polluziecn.
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3. Assistance Reguestad

the.obje

Reguest for Japanese experts and nec

ctives and the tasks described in 1
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Questionnaire
; for : '
the Study on. the Air Quality Management
Planning for Samuth Prakirn Provinde in
the Kingdom of Thailand

SR 4 »
The Preliminary Survey Team,
JICA

——a

' |Note: "“the Province" ; Samﬁth Prakarn Pfovince :
"the Study" '3 the Study on the Air Quality Management
. - - Planning for the Province :

1. Policy of the Central and Loecal Governmentsa

1.1 bistinction of the roles for the management of environ-
ment between central and local governments.

1.2 Subsidy system for the investment to the installation of
pollution control equipment and facilities by private
sectors.

1.3 Present laws, rules, régulations for environment manage-
ment and pollution control by the authorities of the
Province, ' _

1.4 Administrative érgahizétién-chart of the Province.
2. Present Situation of Man-Power (Researchers, Engineers,

Technicians and. Operafors) for the Measurement and Analysis
- of Environments '

2.1 ONEB

2.2 IWD,MOI

2.3 ‘the Province

2.4 Chulélongkorn University

2.5 Others

3. Present Situation of Research Inétiufés, Laboratories and
- Observatories related to Environment Manggement

3.1 ONEB

3»2'IWD, MOI

3.3 the Province

3.4 Chulalongkorn.UniverSity
3.5“0thers
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4. Present Situation of Energy

4.1 Consumptidn and sulphur content of oil and coal used
| in the Province. .

4;2 Consumption.of gubs tituted energy for oil ( Natural gas,
firewood eie :

5. Meteorological and Ambient Data in the Province

5.1 Wind direction

5.2 Wind velbeity

Temperature

Solar radiation

5.3

5.4 Humidity
5.5

5.6 50,
637 SPM |
ST-Maps nééessary_for the Study

6.1 Plan of Bangkok and vicinity

6.2 Plan of the Province

6.3 Distribution of plants and factories in the Province
6.4 Location of smokestacks in the Province

.6.5‘Road indication in the Province

7. List of the Fxisting Equipment”énd.Faéilifies available
for Measurement, Analysis and Observation in the Study

Item | Specification | No | Loeation of
S ' installation

. I
8. Proposed Monitoring Station for the Study

8.1 Proposed 8ites for monitoring.station in the Pfovince

8.2 Condition of electricity available for the station
(voltage, frequency, powerfailure, etc)

8.3 Availability of telephone line for the station

*9] _
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FOLLUTION OFFEREDR IN THAILAMD EXCEST SOME THESESR ATE
SOLLUTION  BUT  NOT  VERY DEER SINCE PRISESSCRE ARE L MDY S831Ly
AVATLARLE.
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T T
F eNERGY

4.1 CANNDGT ANSWER TUE CONEUMETION A8 WE HAVE NO O DATA.  FOR
THE  WHOLE COUNTRY DIL HAS AEQJf‘3% g éCNTENT_FQR FUEL OIL AND 1%
SOR OTHERS (DIESEL, R&SOLINE). ALMDST NO. S Fon NATQRAL BAT. CoaL
IS NOT USED IN LARGE QUANTITIES. TN FROVINGE  ONLY OIL, AN
NATURAL £ag, |

4.2 FIREWDCD IS NOT USSD WIDELY ANY MORE (EYOEFT FOR  SMALL

INGUSTRIES ~ BUT FIREWDOD IS CELTIFﬂ MOKE E\“CHQTVC}.

9. METECROLIGICAL AND QWE'E.?IDQTQ

CAVAILAEBLE DATA @GRS ALREQSY GIVEN TC YCU.
&. MAFS

WILL MAIL TO YOU IN 1 MONTH

ONER  WMAINTAIN ONE STATIOM FOR AIR SCLLUTION MONITORING A7
BANGMA  WHITH Y0U  ALREADY. VISITED. (A5 THE  LOCATION oF
METEOROLOSY STATIGM) .

E. PROPOSED MONITOS

a

Tl ACCORDING T YOUR ORSERVATION TOURS

[2a]
1

2228 V., GE HZ, BO0D  MAINTENANDE UF ELESTRICITY  IN THE

FROVINCE.

2.3 AVALILAZILITY 08 7 EFHGNE LINS ¢ IF THD DRISTING LIME CAM
USED TOBETHER WITH TELEMETSS 4l 7=007 78S nF IERVICE T OTHES
RIS DN SGOWIOIE IF NE. LTHES
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HAVE TO

BE  INSTALLED THERE MAY BE sams PRDﬁng (TELZFHTNE

¥ ) - - , . |
INSTALLATION Fom MEW LINES TAVE ITYE Ao v g Ih 27 AR
Tooo BRI DONE TIEE MOZTHID AREATH

4]
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Number of factories in Samuth Prakarn with air pollution (Industlla] wo1k Department)

as end of 1935

Type or_industry Number " Those which cause
complaints
seed and grain shelling 4 -
seed and grain curing 8 3
seed and grain storage ) 4
rock and gravel mill ' -
Tice mill ~ 3 -
flour mill 9 2
agricultural product processing B 2
noodle plant - . 13 -
food additive manufacturing 44 2
feedmill plant . _ 7 7
preparation of material for ‘ 24 13
feedmill prant (1. E, FISHMEAL PLANTS)
wood and timber preparation . 69 2
bullaing material made of wood ' 44 1
wood utensils 40 2
fu1n1ture_manufacthrihg o _ 51 3
paper industry (not pulp mill) g 2
non-agricul ture chemicals (I.E: H,80, ) 25 T
agriculture chemicals(l.E. PESTICIDES) 9 3
plastic manufacturing g 4
paints and varnish 2t 3
wetting agents, emulsifiers 16 2
incense ) 3 1
tyres (POR AUTOMORILES) 13 4
rubber products 13 . 2
rubber treatment (ANY TYPLS) ' 40 3
cement or plaster production 1 -
concrete products . 32 t
ashestos products 2 . 1
iron and steel industry- (LARGF & SMALL) 106 14
nonterrous metal production 38 L 19
metal furniture ' ' 16 ' ' !
metal utensils =~ - 43 5
metal tubing for householas 9
small metal shops 21 9
enamelling, japaning, laCQuérihg 21 _ t2
light bulbs 8 -
electric wires 14 4
battery production 12 1
spare parts for bi-and-tricycles 46 4
TOTAL 872 143
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FTHATLAND NATURAL RESOORCES PROFILEJ
by THATLAND DEVELOPMENT RESEARCI INSTITUTE (JDRI)

w

9.1 OVERVIEW AND INVENTORY
Fmiss 1on Sotu‘ogs

Air pollutant emissiong originated m:nly
from  the burning of fuels  such as
petroleum products,
thich are collectively classified aa
"sodern” or “commercial” energy, whereas
those from the burning of fuel wood ,
bagasse, paddy husk arxi charcoal, are
called "traditional™ energy, -

is tnken as the base
rear for this study, secondary energyl/
consumption amounted to about 17,400
IMLOOE (Table 9.1). Most energy wias uged
in the transport (29.4 percent) and
household sectors {28.2 ‘percent.),
followed by industiy (21.1 percent).

Agricul Lure accounted for about 10.8
percent, the service sector 7 percent and
fisheries 3.5 percent.

In 1982, which

Hoder'n energy m:counted forr 62.4
percenit  of  total secondary - energy
consumption in 1982.
type  of  modern fuel  is
products, which  accounted Ffor

petroleun
52.2

percent of total secondary energy use in
(8.1

1982, tollowed ‘by- electrxcll.y
percent) and 11g1ute/coal {2  percent)

/' Secondary energy ia defined as the
energy delivered to the end-user;  e.g.

electricity, petroleun products,
natural #os as fuel to industry,
charcoal to households. {NESDH, 1985).

lignite and coal, .

While the

The most important -

“Jon. 1987

AL and NOLoe Ruaz XA ooy Manasgemearn &

{(Table 9.2). The bal&noe of 37.6 percent
is  in the form of traditicnal energy,
which continues to be a very significant
energy = aouoce, partlcularly in
hougeholds. Charcoal is the moat
important Lype, estimated at 15.4 percent
of ‘total secondary eneryy, followed by
fuel wood {14.3 percent), bagasse amnd
paddy husk (7.3 percent in total}.

Source Characteristics

of emissions is the

volune
primary factor in air pollution, ‘impacts
are also influenced by air poilutant

dispersion and the nature of the affected
arean.

'E‘rmlsportatloh - gources ‘have  the
Ereatest impact on air pollution, due to
theic dominant role in fuel consumption,

Iarge emisgion factors {Table 9.3) and
.c,oncentratmn in. populated areas. In-
1985, there.were more than.three million

mﬁtorlzed road vehicles, including two-.
wheel and three-whesl motorcycles. They
continue to be the causze of city-wide air
pollution pmbl_ems, including smog .

The household sectaor, which ranks
second In terms of energy demarsd (28

percent of total secondary ‘energy. in
1982}, has ‘much less - impact on air
quality, Urban  households, which
BCCOUnL for only four percent of total

) secondary energy use, derive wmast energy

from ' charcoal {47  percent) and
electricity {34 percént)‘. Moat air
pollutant emissions in this gsector come

from rural households, which account
for 21 percent of totsl secondary energ ’
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 Table 9.1 Secondary Energy Demand by

Sector, 19582

Sector Amount

Share

(MMLCOE) (%)
Agriculture 1,890 10.8
Fisheries 611 3.5
Industry 3,684 211
- Transport 3,119 29.4
Service _ ; 1,224 7.0
Household: Urban 696 4.0
Rural 4,218 24.2
Total 17,441 100.0
Source: NESDB, 1985
Table 9.2 Energy Demand, 1982
‘type of Energy Amount: Share
(MMLCOE) (%)
MODERM ) . )
Petroleum Products 9,130.6 52.2
Gasoline . (1,753.3) (10.0)
Diesel (4,008.2) (23.Q)
LPG - (419._8) (2.4)
Fuel oil (1,501.1) (8.6}
Kerosene : {421.0) (2.4}
“Jet Fuel (1,000.2) (5.7)
Matural Gas 0.0 Q.0
Electricity 1,415.6 8.1
Coal/Lignite . 344.3 2.0
Sub-~Total i0,863.5 62.4
TRADITIONAL
Bagasse 1,243.1 7.1
Charcoal . 2,691.5 15.4
Fuel Wood o 2,500.1 14.3
Paddy Husk .. . 143.0 0.8
“sub-Total 6,5771.7 37.6
TOTAL . . 17,441.2 100.0

Source: NESDB, 1985

mogtly from éh.'ut:oul {82 percent) and

lvel wood (39 percent). Rura
gources, . however, are widoly
hence  any sdverse impact in
the locol commmity.

I houschold
diaperscd,
limited to

Irndustrial - processes wny emit
particulates and other pollutants such Br
hydrogen sulfide, organic solvents, heay,
meboals ond odor.

Power_genei‘ation gupplies  about 8.

‘percent of  the total secondary energy

roquirements. - Although new power planty
are usunlly located in remote arces,
there .are two. existing ones with the
total generanting capacity of 637.5 MW iy
Banghkolt Metropolis  (national  power
generation capacity totaled 5,853 MW iq
1984).

Bstimated Emissiona
from Cominmtion Sources

Emissions from combustion sources in
1982; which wms taken as the base year,
were estimated from energy consunption
and  emisaion factors. The emission
factors were based on Rapid Assessment of
Sources of Air, Water and Land Pollutios
(WHO Ceneva, 1982), supplemented by the
US EPA's Air Pollutant Bmission Factors
(EPA, AP-42, 1976). These factors are
given in Table 9.3. ° No emission control
wag assumed for the base case.

The amount of energy used in this study
is based on Macroeconomics Situation and
Pz“ospects for” Energy Demand in Thiiland,
1985-2001 (Table 9.4). Its definiticng
of energy, which include electricity as
secondary energy, have been adopted here.

On a country-wide basig, only major air
pollutants ‘are ‘included in the estipates,
These pollutants are particulates, sulfur
dioxide (5031}, nitrogen oxides (NO,J,
hydrocarbons  (HC) and carbon  monoxide
{CO). Almost all  of these pollutants
except particulates are accounted for by
funl burming sources. For particulates,
the. cement  and iron industries sre the
mn jor indugtrial sources,  while
transportation  of agricultural products
and open field buming sre the major
fugitive dust sources, The inventory
focused  on fuel burning  sources, and
included  industrinl  processes  where
appropriate.



Ta&le 9.3 Emiséion Factors for Combustion Sources

{kg/ton of fuel)

JU—— -

Sources Type of Fuel

Power plants

Fuel 0il residue
Natural gas

Lignite
Coal
Industrial Diesel
and LPG
commercial Fuel o0il distillate
furnaces : Kerosene
Natural gas
Coal/lignite
Domestic _ LPG
furnaces Fuel o0il distillate
- Kerosene
‘Bagasse
Fuel wood
Vehicles Gasoline
Diesel
LPG
Diesel

Boats

5pPM S0 NO : HC co

2 I
1.04 69.6 13.2 0.13 0,66
0.29 0.056 11.5 0.019 0,32
56 30 7 0.5 0.5
1.2 13.3 9 0.15 0.5
2.13 20.1 7.5 0.41 0.59
0.38 0.0068 2.6 0.65 0.35
2.13 60.3 7.5 0.41 0.59
3 3.4 2.3 0.4 0.25
0.34 0.056 3.6 0.058 0.32
56 30 3 6.5 1
0.42 0.0068 1.8 0.17 D.44
1.42 60.3 1.8 0. 41 0.71
3 3.4 2.3 0.4 0.25
8 - U.6. o
13.7 8.5 5 1 1
2.0 0.54  10.3  14.5 377
2.4 19 1 2.6 43.5
0.03 - 0.52  0.28 1.7
- 2.7 27 5.1 11

Sources: WHO, 1982 and USEPA 1976.

The results of the inventory exercise
are shown in Table 9.5. It can be seen
that transportation sources represent the
major emission source of OO (60 percent)
and HC (46 percent), as well as NO; (23
parcent]). - Transportation is  solely
responaible for high ambient 108
concentrations  along basy streets in
L jor cities. it is also  largely
responsible - for photochemical | smog
formation, due to the reaction of HC and
NOy  in sunlight. Power - generation
sources’ (agssuming no emizsion control)
and - industrial sources combined account
for 82 percent of $0;.- emission, 54
percent. of particulates emission and 44
Percent  of NO.: emimasion. The siting of
pover “plants and industrial plants away
from highly populated areas helpe reduce
their overall impact. - However,

the two -

pover. plants cited earlier ard industrial
plants in Banghok have been identified as
the principal air polluters.

Household and agricultural sources emit
a significant proportion aof the
particulates (42 percent, when combined),
due Lo poor combustion of traditicnal

fuels, sauch as fuel wood  and bagasse.
However, these sources are widely
distritated and  in most cases have no

impact  on  the public, apart from the
energy consuners themselves.

To put the air pollution problem: in
Thailund into perspective, the country's
emissions are compared with those of the
United States,  and the Organization for
Economic ° Cooperation, and Development
{OECD)  countries (Tuble 9.6). In ternoa
of sheer mugnitude, Thailand emitsy about
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Table 9.4 Composition of Enorgy Osmand by Type of Enorgy in 1982, ﬂasa Cass
(MMLCOE)

e

Agri- Fisheries [Industry Trans- lousehold Totai
Type of Energy culture portation Sarvice
‘ Brban = Rural
Petroleun products 3246 587.6 0 2,222.% 5,041.6 $39.1 86.2 232.2 9.10};6
Gasoline : 88.7 1.5, 3h6.2 966.0 350.9 0.0 0.0 1,753.3
Diesel 185.1 535.2 268.6 2,925.6 93.7 0.0 0.0 4,008,2
LPG 1.8 8.1 60.5 147.8 99.9 82.9 27.8 19,8
Fuel oil 5.2 0.0 1,493.9 2.0 0.0 0.0 © 0.0 1,501.1
Kerosend 43,8 12.8 53.1 0.0 103.6 3.3 2044 LYAN!
Jet fuel 0.0 4.0 0.0 1,000.2 0.0 0.0 0.0 1,000,2
Natural qas 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Electiicity 38.1 0.2 623.0 38.7 355.7 235.0 1249 1,415.6
Coal/lignits 0.0 0.0 3443 0.0 0.0 0.0 0.0 3ht,3
Modern - 362.7 577.8 3,189.6 5,080,3 99%.8 321.2 357.1  10,863.5
Bagasse 1,243.1 ¢.0 0.0 0.0 .. 0.0 S 0.0 S 0.0 1,230
Charcoal 0.0 7.6 1.5 0.0 W77 325.8  2,208.9 2,691.5
fuel wood T 45,1 493 g 39.0 81.7 4.7 1,651.5 2,500.1
Paddy husk 3.0 6.0 - . 0.0 0.0 0.0 . 0.0 0.0 43,0
Traditional 1,527.2 52.7 494.5 39.0 229.4 3705 3,860.4 6,570
Total © 1,889.9  610.5  3,684.1  5,119.3  1,224,.2  695.7  h,217.5  17,4M.2
Source: MNESOB, 1985. '
~ Table 9.5 Estimated Emission from Combustion Sources
(tons/year and percent)
Year Sources SPM s0, NO HC co
1982 Transport 7,515 47,339 35,390 17,952 406,570
% 3 © 15 23 46 60
Power generation 96,300 153,087 43,027 1,054 2,143
% : 33 48 28 3 9
Industry 62,701 106,735 23,970 6,569 110,212
% : 21 34 16 17 16
Service : 4,221 2,145 5,114 1,525 108,937
% 1 1 3 12 16
Fisheries o 1,220 12,204 2,305 4,972
B ¥ ' 0 0 ‘ 8 6 |
Agriculture 54,022 3,607 8,166 1,882 - 34,666
% 19 1 s 5 5
Househald 67,109 2,997 24,843 4,942 4,941
% 23 1 16 13 1
Total : 291,868 317,130 152,714 39,229 672,441
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Table . 9.6 Comparative Air Pollutant Emisiions between Thailand, USA and OECD
tountries. . :
{thousand tons/year)
source Area(kmz} 5PM 502: : NOx HC co
. a . ' .
thailand 513,115 291.9 3171 152.7 39.2 672.4
b ne A '
usao o - 9,363,123 1,500 21,000 - 20,000 - 14,000
OECDC'_ 32,047,000 16,000 55,000 37,000 - 149, 000
Countries
Source:

a. Rough estimates taken from Table 9.5.

b, Council on Environmental Quality, USA (1983).

c. OECD, (1985},

1.5 penﬁent of the total SO: emisgion in

the United States. However, this is
already a point of concern, considering
that Thailand is only one-eighteenth the
size of the USA, - In addition, the level

. of industrialization in Thailand is much

lower. The comparative figures also shoi
the  high level of _
Thailand, which is about 4 percent of the
amount  in the USA. This is due to the
fact that during the past two. decades,
effective emission control in the USA hns
significantly reduced the amount of
jarticulates released into the air.

Conditions for Air Pollution

Due Lo the release of air pollutants into
the atmosphere, adverse impact might
occur  both to human health and the
quality of the environment. The
dispersion of air pollutants will largely
determine the route of pelliution and its
degree of severity. Naturnl dispersion
of air  pollutants depends on. local
feogrophy  and on meteorological | factors
such a8 wind pattern, air stability and
nixing height. .

Most parts of Thailand where industrial

plants  are situated are on flat plains,
vhich allows free  nir movement to
disperse air pollutants, In addition,

the coastal aress, including Bangkok,’ can

particulates in.

‘enjoy the added benefit of & land-sea

breeze, which brings in fresh air from
the sea and dispels air pollutants out

‘over the sea.

Only the mountainous areas of the North
induce . an accumulation of pollutants in
"air basins" in the vialleys surrounded by
hilly rangcs. Due to natural ‘mountain-
valley wind patterhs, pollutants cun be
trapped and accumulated in  these. "air
basins”. Chiang Mai, for example, is
noted for its smoly air from domestic
fuel burning in the early morning dnd
lat;e evening. Smoké from houses at the
foot of the hills can be observed close
to the ground, hardly dispersing.

The northeast and southwest monsoong
are dominant throughout Thailand and
determine the direction of pollutant
dispersion in'a particular season.’ DPue
to these counter-flow patterns the impact
from air pollution from a stationary
sourve will not last throughout the year.
In the case of Bangkok Metropolis, ‘it is
geographically locuted off the northeast-
southwest " axis from the industrinl city
of  Samut Prokan. Hence air pollutunts
relensed  from the factories there, can
cause  less  adverse effects Lo the
environmenlnl quality of the capital
cilty. "This iz also due to theé green area
of  Banghrajoo which is kept as a  bulfer
zone to  trap aiv pollutants blowing
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towards Bangkok.

Information on atmospheric atability
and  mixing  height is  meagre and
inndequate,  The potential for matural
dispersion or accumulation of pollutants
depetdds on these two major factors. For

better air quali Ly managewent, better
nmowledyge and LnﬁemDMﬂ1np of the
relationship between meteorological
conditions and air pollution would be
necessary. :
FPhyasical  dispersion  of  pollutants
through tall sgtacks has been practiced

for quite a few decades throughout the
world,  The tallest stachks in Thailand
are 150 meters high, in use at the
llgrute power plants at Mae Moh,
province,

Cne of the major global issues of  air
peilution is "acid rain" which is mwuch
debated in both Western Burope and North
America. Efforts to disperse pollutanta
into ‘the atmosphere have backfired when
502 sand NOx emigsions eventually fall
back to earth as acid precipitation.
This iz due to the high volume of total
emissions, more than 21 million tons of
502 and 20 million tona of NO: emitted
annually in the USA alone, as gshown in
Table 3.6, Due to the limited industrial
sources of air pollution, acid rain hag,
so far, nobl been an issue in Thailand.

Noise Source=z

Noise pollution from trmnsportation is an
obvious nuisance in Bangkok and to a
lesser degree in other major cities. The

main souice of noize is from motor
vehiclesa, particularly motorcycles. In
tho Ingt ten yenrs, the naumber of

registered motor vehiclea of all kinds in
Banghok hns  incrensed from. 400,000 in
1976 to mare thin one million in 1985,
In. addition, high-speed boats  {long-
tniled bonts} are the mmjor csuse aof
noise pollution along the conals and
rivers. -
Surveys from have

Lthe cqrb aide

Lampang

Table 9.7 HNumber of Vehicles E:xceediﬁq
Noise Standard
Vehicle Nunber Exceedéd
type surveyed nolse standard
Number LY
Motorcycle 143,710 30,450 24
Motor tricycle 9,130 1,357 15
Bus 10,865 609 6
Truck 4,103 20 18
Motorboat 157 51 )
Total 168,565 33,267 . 20
Source: Bureau of Universi'ty Affairs,
1985.

indicated a  high level of noise,
exceeding 85 dBA, most of the time (ONER,
1977; Chalerwmchai, 1977). 'The existing
standard, however; stipulates - that the
noige level at 7.5 meters fram & motor
vehicle is  not to excesed 85 dna.
Mengurements of the noizse frem motoe
tricycles condocted by ONEB show the
range of 87.2 + 4.2 dBA for those using
liquid fuel, and 81.2 + 4.3 dBA for those
using  LPG, due to more complete
combustion. These cowparative records
confirm the reduction in the noige level
when LPC replaces liquid fuel in s
motor-tricycle. '

Since motarcycles are believed to be
the major culprit generating noise,
measurements  of new motorcycles at their
agsgembly plants were condocted {CANER,

1985}. 'The results show the low range of
70.8 % 3.8 dBA.  Tampering of exhaut
pipes thus hns been identified as the

. jor cauge of noise pollution.

From March 1984 through March 19895, the
HBureau of University Affairs conducted &
pollution  cnmprign to  apot—heck the
noige level of 168,565 wmotor vehicles in
Lthe Bangkok area (Table 9.7).  The worst
offender wng  the motoroycle with eore
than 21 percent of the totel number
ingpected  violating the noise standard.
Truck and motor-tricycles were alwo
identified na other major polluters.
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Regurdlny noise from motorized boats, a
dily by Chulalongkorn Universiity (1983b)
doved that 80 percent of the i20 boats
aveyed  exceeded the noise level of 90
B at 7.5 weters set by the
cprtwent.  (the noise limit was  revised
2 85 daA in 1985). The commmity noise
‘el averaged over 24 hours [Leg 124)]
as recorded at 72.8 + 5.2 dBA and the

ablic response varied from  mi 1d1y
isturbed’  to - moderately disturbed.
wliometric monitoring of boat operatory

doved that many had hearing loss due  to
umposure to extrema noisy oondltlons {122
2 at 0.5 meter).

A noise survey at the Banglok Alr'port
weorded © higher noise  levelg
dlitary aircrafta at 120 4dna while those
serated From compercial flights were at
WB-118 dBA. (Wismitanumt 1978).

9.2 PRESENT STATUS AND FUTURE TREMNDS

Present Status of Air Qumlity

ational ambient air quality standards
wre promulgated in 1981 to protect husmn
‘ealth. 8ix pollutants were aspecified:
arbon monoxide, ozone, sulfur dioxide,
wspended particulatea, nitrogen dioxide
wd lead {Table 9.8). Their sources amd
tfects are well known, and are used as a
nsis  for standard setting although few
welies on  loceal conditions have been
arried out locally.

ost of the ambient air quality
wnitoring works in Thailand have been
aducted in Bangkol. Howeever, work has
started  in other cities snd industrial
rgions  such as Chiang Mzi, Hat Yai and
e Eastern Seahoard.

in Bangkok, there are two separate
xthworks of permanent air wonitoring
stations. The first network, under the

oint operation of the Ministry of Public
kalth and the Faculty of Engineering,
Zulalongkorn  University (MPU/CU), was
arted in 1878, It consists of three

WHO/UNEP
Harhor .

From

monitoring stations, locsted qL]E‘CthQlY
in residential, compercial snd induatrial
sreng of Bangkok. As it is a part of the
global air monitoring aystem,
the dats have been analyzed and rpublished
by WHO periodically. The second network,
under the Office of the National
Envirvonment Board (ONED), was siarted in
1983 and consisgts of eight stationa. The
air quality situation and trends observesdl
are described in the following
subsectbions:

Suspended particulate matter

Data on suspemiexj. particulate matter from

all ONEB stations in 1983 and -1984 are
shown  in Table 9.9. In 1983 seven 24-
hour samples exceeded 0.33 mg/m3, which
is  the opational ambient air quality
standard. Comparatively, in 1984, none
exceeded the standard.

From the Ministry of Health/Chulalong-
korn University network a large number of
daily particulate concentrations exceeded
the standard (0.33 mg/m?3) . Annual
Beometric mean of particulate
concentration also exceeded the long—-term
standard (0.10 mg/m?).

From 1979 to 1984, it wes observed that
annual  particulate concentrations, as
well as waximm daily concentrations,
vere increasing (Figure 9.1) At
Chulalongkom University, the annual
particulate concentration has  incressed
from around 0.099 mg/m? to 0.184 w2 S 3
between the years 1980 and  1984. atr
pollution in terms of particulates at the
other two sites (Ladprao snd Samrong) was
even more severe, with annual
concentrations of 0,197 mg/m? and 0.234
mg/im? in 1984,

Particulates are believed to originate

mainly from fugitive dust. Higher
particulate concentrations age usually
observed near roadways, An ONEB survey

along major streets in Bangkok in 984
fourwd  that all ten sites exceeded the
short~term pacrticulate standacd {0.33
mg/m3) (ONEG,  1985d). The gituation is



Iable 9.8 HEB Air Quality Standards.

Characteristics

Principal sources

Prinﬁipai_ef!ecu <

Pollutant NED

. Standards
Carbon menoxide 8 hour: Zﬁ'mg/mg
(co) T hour: 50 mg/m
Photochenical 1 hour: 0.2 ag/m

oxidants (03)

Sukfur dioxide Annual
(s0.) (geometr%c mean)
2
0.1 mg/m

24 hour:0.3 mg/m

3

3

A colorless, odorless
gas with a strong
chemigal affinity for
hemoglobin in blood

Colorless, gaseous
compounds which ean
generate photochemi-
c3l smoq.

A cnlquéss 9as with

a pungent odor; SO,
can: oxidize te form
suifur trioxide,
which forms sulfuric
acid with water

Incomplete combus-
tion of fuels and

‘other carhon-con-

taining substances,
such as in motor
vehicle exhaust;
natural events such
as forest fires or
decomposition of
erganic matter

Atmospheric reactlon
of chemicals under
the influence of
sunlight

Reakth: Some re-
duced tolerance
for exercise, im-
pairment of men-
tal function, fr-.’
pairment of Tetal .

_development, death
at high levels,

Health: Aggravation
of respiratory asd
cardlovascular fli-
“pesses, irritatise
of eyes and rfespl-

Cratory tract, 'loe

pairment of cardio-

pulmenary functios,

~ Other: deterioratioa

of rubber, textiles,
and paints; iepale
ment of visiblilty

. leaf damage and

Combustion of sulfur-
containing fossil
fuels, smelting of
sulfur~bearing metal
ores, industrial pro-
cesses, volcanic
ereptions

~reducéd growth of
premature plants,

Health: Aggravatioes
of respiratory
diseases, including
asthma, .chronic :
bronchitis, emphyse-
ma; reduced ‘long =
functiony Brritatios
of ‘eyes, respliraton
~tract; -increased
mortality, = Others

- Corrosion of maials;

deterioration of
electrical contacts,
paper, textiles,
leather,  finishes
ang coatlngs,
building stong; for-:’
mation of acid rafe;"

. leaf damage, reduced

growth in  plants
impairment of - yisi-
bility
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Table 9.8 (contd.)

Fellutant

NEB _
Standards 

st

Total suspended

Annual (geometrgc

~ pacticulates (1SP) mean): 0.1 mg/m

Ritrogen diexide
{n@z)

Lead

2t hour: G.}}mg/m3

1 hour: 0.32mg/m5

24 houf:ﬁ.01mg/m3‘

Lharacteristics

Principal sources

Prineipal effécts

Any solid or liquid
particles (diameter
ranging from 0.3 to
00 microns) dis-
persed in the atmos-
phere, such as dust,
pallen, ash, soet,
metals, various
chemicals

At high concentrations,
3 brownish-red gas with
2 pengent odor, often.

formed from oxidation
of nitric oxide

A nonferrous heavy

.metal occuring in air
-3s vapor, aerosel, or

dust

Stationéry combus-
tion, espucially of
solid fuels; cons-
truction activities;

© industrial pro-

cesses; atmospheric
chemical reactions;
smoking tobacco;
forest fires, wing
eresion, volcanic
eruptions

Motor vehicle ex-
haust, high-tempera-
ture stationary com-
bustion, atmospheric
reactions

Available in natyre;
lead mining,
smelting, processing;
motor vehicle emis-
sions; manyfacture

of lead preducts

Health: Directly
toxic effects or ag-
gravation of the
effects of gaseous
pollutants; aggra-
vation of asthma or
other respiratory or
cardibrespifatory
symptoms;. coughing,
chest discomfort;
increased mortality
Other: soiling
deterioration of
building materials,
other surfaces;
impairment of
visibility; cloud
formation; interfe-
rence with plant
photosynthesis

. Health: Aggravation

of respiratory ili-
nesses. Other:
fading of paints,

.dyes; Impairment of

visibility; reduced
growth, premature
leaf drop in plants;
formation of acid
rain

Health: Accumulation
in hedy organs;
anemia; kidney
damage; central
nervous system
damage.
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Table 9.9  Dangkok Air Quality Data for Suspended Particulate Matter (SPM),
24~hour concentration

o

: SPM 3
) Type of : : {mg/m”) _
Site Area _ Year Min " Mean Max
ONEB Network
1. ONEB ' residential 1983 0.030 0,107 0,240
1984 0,050 - @.702 0.160
2. Ladprao |  residential 1983° 0.030 0.121 R
Chankasem ' “1984 0.030 0.117 a.300
3. Bansomdej mixed 1983 0.040 0.136 0.50¢
1984 4.010 0.118 0270
4. Ra.tbur'ana _ industrial 1983 0,030 0.103 0.429
1984 0.040 0.126 0,260
5. Saovapa commercial . 1983 0.040 0.094 0.420
1984 0.050 0.098 0,248
6. Sukhumvit residential 1983 0.040 0.114 ' 0.280
1984 0.040 ~0.096 0.200
7. Bangna induatrial 1983 0.040 04.115 0.390
1984 - 0.040 0.143 0.250
8. Ladkrabang rural 1983 - - . -
- 1984 0.020 0.062 0.130
MPH/CU Network
1. Samrong industrial 1979 0.063 0,156 C 0,364
’ 1980 8.019 .158 0.413
1981 0.0668 0.253 . 0,706
1982 0.096 0.243 - 0.897
1983 0.074 0.215 0.999
1984 0.057 0.197 0.761
2. Chulalongkorn residential 1978 0.072 0.152 6,293
~University ' 1979 0.084 0.15¢ 0.350
1980 0.022 0.099 0.386
1981 ¢6.043 0,112 0,288
1982 0.054 0.136 . 0.403
1983 0,072 0.155 0. 394
1984 g.076 - ¢.184 0,458
3. Ladprao . regidential 1979 0.090 (0.184 0.409
1982 6,039 - 0.159 0.305
1983 . 0.043 " 0,163 . 0,405
1984 0.063 0.234 i 0.621
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dmilar in other cities, such as Chiang and allergy. The sheer unpleasantness

“it - and Hat VYai, where curb gide
nrticulate levels always exceed the
ational gtandard (Table 9.10).

Die to its relatively larger size,
lugitive dust does not pose a serious
‘ealth hazard since it can not penetrate
lrup into the regpiratory system.
wmever, particulates do cause irritation

Concentrations
Cities in 1983,

ble 9.10 Particulate
tear Major Streets in
d-Hour Average

iite Maximum galues
(mg/m™}
fangkiok .23 - 1.05
iang HMai 0.471 - 0.47
i3t Yai G.42 - 0.45.

=10

breathing in particulates and black smchke
15 so evident that it wvarrants rectifying
measures.

Lead

Lead analysis by ONEB showed that the
duily concentration of lead in  Banghkok
ranged from 0.01 to 1.96 ng/m* in 1983,
and from 0.07 to 3.60 ug/md in 1984
(Table $.11). For MiY/CU stations, daily
lead concentrations between 1979 and 1984
ranged from C to 1.5 ug/m?, well below
the stamdard of 10 pg/m7,

A downward trend in lead comcentration
wag apparent at both MPH/CU Stations, as

shown © in Figure 9,2, At Samrong, an
industrial ares, annuald lend
concentration decreased from 0.914 JENFANS
to 0.072 ue/m* between 1979 and 1984,
while the mex i o daily lead

7 —



Table 9.11 Lead Concentration in Bangkok.

Lead

Soa
. : - (pg/m7)
Site Area Year Min Mean  Hax .
ONEB Network
1. ONEB residential 1983 0.13 0,40 A2
1984 0.12 0.28 .64
' 2. Ladprao residential 1983 0.08 0.36 0.7%
Chankasem - : 1984 0.08 0,31 0.8%
3. Bansomdej mixed 1983 0.01 0.30 1.9
1984 0.07 0.29 0.
4. Ratburana industrial 1983 0.02 0.32 1.3
1984 0.08 0.27 94
5. Saovapa " commercial 19_8'3 0.21 0.74. I
1984 0.10 0.37 .96
6, Sukhumvit residential 1983 0.04 0.42 1.4¢
: S 1984 0.12 0.40 1.70.
7. Bangna industrial 1983 0.02 0.33 1.0
1984 0.07 0.67 .60
B. Ladkrabang rural 1983 - - -
1984 0.07 0.24 1,0t
MPH/CU Network
1 Samrong industrial 1979 0.432 0.914 - 1.,5:¢
1980 0.009 0.289 . 1,14
1981 0.011 - 0.258 © 1.231
1982 0.050° 0.201 0.98
1983 0.000 0.171 0,659
1984 0.006 . 0.672 0.37
2 Ladprao residential 1982 0.018 - 0.156 0.715
1983 . 0.000 S0.120 0,383
1984 0.000 0.092

0.417

concentintion alsp _deéreascxi,
ug/m? to 0.375 pg/m?.

froa 1.516

Lower lemsd emizsions have been brought
pbout indirectly by greater congsuaption
of LG snd diesel oil, which are cheaper
“than leaded gnuoline. Direct lend
. cmission contral was initiated by the

Ministry of Comperce in 1984, with
reduction of the lead limit for gasolim
Thie
chnuged a  further drop in ambient lewsd
concentrations in 1984, '

from-0.84 to 0.45 groms per liter.

High

lead concentrations are found &

curb side near traffic. A survey by 08
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Lead, t/uq /m!'}
=]
[+,

Figure 9.2  Annual Average Lecd' Concentraliens ol MPH / CU Stations

NEB
249 Hour : 10 }1g/m3

Standard

0.3 A a Samrong
To.2 4 - & a
a
Ladprae Y
0.1 4 : o
g
L Ra— T T T T B
1979 1980 [§2]~11 1962 1983 1984
C Ysor

in 1984 at ten Jlocationg in centinl

Ranghol forrwl 24-hoiir esd concentrations _'

in the range of 1 Lo 5 ug/m?, It eould
be conclwded. that lend concenlrations

decrense  rapidly wilh  distance Feom
rondsmys, A recent. swivey. for o the
Pxpresssmy and  Rapid Transilt  Authorily
{Thorani :Tech, 1986) at ten localions,

with samplea lulen ot a distonce {xrl.wt:en
5 th 20 wmters from curb aide, shows lend
concentrationa {24-hour) between 0.1 and
¢.5 pt/ma, '

It can be conclixded thit the level of
lead in ambient air ia within the safe
limit, presenting no imencdinle danger Lo
reneral public health.

Carbon monoxide

MHolor vehicle emissions are the major

~source of corbon monoxide.

concenkrations,

Along narrow
congested streets, O can build uvp to
harmful levels and cause headache, angina
atlack, and theorelicnlly, at very high
-death. 0, however,
disperses  very rapidly within ten meters
From the traffic and the effects. of 0O

Jfrom slreels rarely extend maxch Turther.

The  B-hour nverage céarbon monoxide
concenlrations . recorded at all CHIZB
monitoring ‘stations were less than 6
wr/m? in 1983 pand Jess thon 10 mg/m3  in
1us4. These slationg arc all _10C.11LC’d nt
fnir distance from the traffic.  Curb
side CO concentration is  of greater
éoneern. In 1984, 1he €O standard (20

mg/m? for nn 8-liour avernge) wng exceeded
- nt Pratamnm Intersection,

Soi Ascke and

'_()NHB also  found
auch ag Chiang  Mai
high . QO

Int.ersection.
o jor cilies,
Yni, exporiencing

Manaini
oLher o
el Hal
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concentrations along major streets {Table
9.12),

Table 9.12 Carbon Monoxide Concem
tration near Major Streets of salected
Cities in 1983, 8-Hcur Average

Lecation Maximum \galues
(mg_/m )

Bangkok 27-37

Chiang Mai 1618

Hat Yai 6-27

Source: ONEB, 1985e.

When  meteorclogical conditions allow
good dispersion of air pollutants, as on
open roads, 0O concentration remains low.
Factors lesding to high 0O build up are
excesgsive vehicle smissions snd phy=ical
obstruction to wind movement, sguch as
tall btuildings on narrow streets. The
extiaust emission stendard for CO was set
abt 6 percent by volume vhen measured at
idle. However, O emissions are believed
to be falling, dwve to better engine
design of unew automobile models, for
lover fuel consumption and better
emiggion control. :

A vehicle emission sgurvey by CONEB
(1985) founyd that about 28 percent of all
cars on the street exceeded the 6 percent
emission standard while only 8 percent of
new cars exceeded the standard ({Table
9.13). 1In a 1980 survey by ONEDR, as many
a8 54 percent of used caras exceeded the 6

percent OO0 limit. This encouraging
trend, as wmentioned earlier, can be
attributed to the improvement in the
engine degign of new car models.

Ancther contributing factor to the

reduction of OO ig the changing pattern
of energy use in the transpaortation
sector. Under Thaeiland's encrgy price
differential policy, chenper fuels,
diesel o0il, and LPG, are  gnining  in
popularity with consumers. Diesel and
LPG-Tueled - internnl combustion engines
~emit much less CO than gnsoline engines.
ONEB  (1985a) found that about 85 parcent
of LPG-fueled motor-tricycles emitted
leas than 1 percent D,

— 110~

Table 9,13 CO Emisaion Survey
N m--k.

cO New Car Used Cay

% No, % No. :
<1 20 21 75 o
1-2 15 15 54 i
2-3 21 22 19 '
3-q 14 14 46 '
45 13 14 33 :
5-6 8 8 55 b3
> 6 6 6 123 i3
Total a7 100 435 152 .
Source: - QNEB, Survey of Air Polluti.-

Problem due to Highway Traffic ;-
- Bangkok, 1985,

Sulfur dioxide

Sulfur dioxide combined with particulate
oy cause respiratory illness, amd i
extreme cages, death. While levels of
particulates are high in Bangkok, ambim
sulfur dioxide is usually very low due i
the widespread use of low sulfur fuels ir
energy consuming sectors. Potential rjeiy
are in areas near powver plants and
irdustrial boilers,

ONEB  stations showed very low sulfw

dioxide concentrations, which never
exceaded 0.03 mg/m? for a  24-hor
average. The ME/CU astation a
Chulalongkorn  University  observed »

maxioum daily concentration of 0.07 wg/a
over four years of monitoring, bebwm
1881 amdd 1884, which ig well below e
short term-standard of 0.3 mg/m3. T»
annua] mean S0; concentrationg are aroed
0.009 to 0.0015 sg/m? ss compnred to U

long-term atandard of 0.1 mg/m3 {Tuble
9.14). Therefore aulfur dioxide
pollution is not a major threat to
health, '

Czone
Ozhne s a  product of photochenicnl

reactions  emong  hydrocarbons, - nitroges



Table 9,14

Sulfur Dioxide 24-Hour

Concentration, Bangkok
. o — ; ".. 3
Site SO2 (mqg/m™)

Year Min Hean Max

1981 . 0.002  0.009 0.070
Chula—l 1882 ‘0.902 0.013 Q.048
longkorn T983 . 0.004 0.015% 0.061
University 1984 0.004. 0.015 0.048

Note: MPI!/CU network.

oxides nnd other pascs,
ol intense. sunlight.

under conditions
The renction takes

sbout. two  hours to  formilnte, during
which time the wind may tranaport  the
produclt  away  from “the somce. ONEB
stations did not detecl  ozone levels

grealer thon the detectable limit of 0.02

mg /m? in 1983 andd olmerved a pealo
concentration of 0.1 ay/w? at noon  in
1984, The levels of ozone detected were

always below the one hour stmxiard of 0.2
g Sm3

Due to its mobility, there is 8 need
for further study on the loenl ozone
formation and ils tranaportalion before
any conclusion can be mado. AL present.,
howaver, there does nol appear . to be
chuse {for alam.

Commmity Hoise Situntion amd Trends

Noige criteria

Nnise can be defined ss any saumd that ia
wdesirable  becnuse it interferea with
speech and hearing,  ig inltengse enough to
dnmage hearing, or is otherwise ‘annoying.
The hunsn ear does not reapond  linearly

to  increnses in sound pressure; Lthe
reaponge igs essentinlly logarithmic.
Therefore, noise  measurements are
expresged by the Lterm "sowwd  pressure
Tevel™  (8PLY}, which is the lopgarithmic
ralio of the sound  preasure to a

reference pressure, and is expressed  in
Lot of  decibel  {(dB).  The referepncoe
tevel  is 0.0002 microbear,  the threshold

of  humen  henring. The logorithmice
decibel senle is alse wmeful Lo deacrile

a very wide range of nudible sound  in
Lermy of mmad]l mesbera, Table 9,15
provides n sumeary  of  various  nomnkd

pressures ad the correapordding  decibel
level with ‘exnmples  of  noiue
{(Canter, 1977).

doaraeey

Table 9,15 Sound Pressure and Sound
Pressure Level {(5PL) Perceived for
different Sources of Noise

Sound SPL,  Example

pressure

(pbar) (dBa)

0.0002 ¢ Threshold of hearing

0.0063 30 Studic for speech
broadcasting

0.062 40 Very quiet room

0.063 506 Residence

0.2 60 Conventional speech

0.63 70 Street traffic at 30 m

i.0 74 Passing automobile at
& m

2.0 8o Light truck at 6 m

6.3 ' 90 Subway at 6 m

20 140 Loom in textile mill
63 110 Loud motorcycle at 6 m

200 120 Peak level from rock and
roll band

2000 140 Jet plane on ths ground
at 6 m

Source: Canter, 1977.

In most noise research, the A-weighted
sound level (dBA) is used. The dBA, in
which greater emphosis ig given to medivm
arxl high frequencies, to which the human
ear is most sensitive, correlates well
with the gubjective impregaioen  of
Touwdnesas. A 10 decibel incrense in  the
sourxl level doubles itg subjective
intenaity {that is its lowdness or
noisiness), wheress a doubling of the
acoutic  energy results in an increased
of three decibels only.

health are
energy—tuivalont
refers Lo the

Tmpructa o noise on
acurmlotive ard  the

noige fevetl {1eq)

SE



Box 9.1 How Follution Control Coats Stack Up for RGAT

{,ignite, or browm conl, is
increnaingly vaed in electricity
generntion in Thai Inmxd, with
gignificant implications for nip
quality in  lignite-burtiing  arens.
Lignite consunption looka art to
conl inue frowing, given lhnt it
necounta for well over half (57
pereent)  of the coumtry’s proven  ard
poasible cneryey resources., The
overwhelming bulk {87 percent} of

those  reserves are fomd in the Mae
Moh basin, where lignite-fuelled power

generation 18 now concentrabed.,

With  B25MW  of
teneration  capacity, accounting  for
about. 5.7 million ‘tons of lignite
anmnlly {up {rom just 433,000 tans in
1975}, the FEleoctricitky Generating
Authority of ‘Thailand {(EGAT) ia  the
bigornst limnite user. Ard when =n
Further  900MW of generation capacity
camen on stream in 1990, TGAT’ s nannunld
power  consumpbion  is  expechod to
increase to aboub 12.5 million tons.

inatniled pawer

¥Work by the OFfice of the Mabional
Frvironment  Doard  {ONFD)  hag Touord
significant environmental impects both
in Lhe production nnd use of  Lignite,
A for as air pollution ia concorned,
the  mnin problem  durimg lirnite
prodection ig suapemnded dust, once the
Fignite ia  burned Lhe

problems nre

st sul fur dioxide {$50,) vl
nibrogen nxideg {NOy) . 1L in
ealimilexl Lhat the lotal flue  gns

eminsionn From o 150MW Lignibe-Tired

gintion Lotal 2140.5 hilogrmmg

e uneoud,

Xner

The pollution conbrol
wrioploed by the olectricily
irdlusitry han

abraloyy
penerntion
involved the e of "tnll
sineka”, vory tnll chimoeys which help

disperae air polliutanty over o much
Inrger  aron, The first Lhree FOGAT
Hignite-tairnming  wunity,  ench rabed nb
THMM, YREPC fFitted with 80-mclor

shacls,
The

conting 20 million bnaht ench,
olher four existing wunits, of
IB0MW  apiecn, are Fitted with 100-
malor stacks,  each costing 35-40
million baht:. 7The next units, each of
MW enpacity, will be fitted with
150-meter stncks, which will cost at
least 35 million baht apiece.

The diapersnl  of  pollutanks
S0:, however, '

tike
is only a ‘stopgap
solution. While there are no signs of
"ncidd rain®  problems emerging  in
Thailoxd, the "tnll stack” policy has
led to © wideapread  envirommental
acidifiention in BEurope, Scandinavia
arxld Norlth  America. Even dust can

cnuse problems unless further control
measures  are  introduced. BGAT, in
fact, niremdy uses electrostatic

precipitators, which ¢an remove up o
99.5 percent of the particulates in
flue gos emissions, in ita seven
operational  unitg. For the first
three unita, the precipitators cest 60
million npiecce, while the price went
up Lo 80 million bubt each for the
precipitators  inatalled in the next
Fowur units., A Figure of 118 million
bkt  bhns been given for the
procipilation  equipment  for FGAT's
firat 300MW plant.

To cnsure  compliance with air
qund tly atarkdarda; FGAT hag two mobile
Inbomtories which monitor aiv pmlity
in the Mw Moh aren.  The capitnl cost
involved in  aetting up these
Inbomtoriea wns 11 miliion baht, and

FGAT  eglimabeg  that it hos  invested
nnother 10 million brht. in
environmental  monttoring oaed  teating
aquipment., Incrensingly,  too, BGAT
cnarries out FEnvironmental Impact

Aasesumenils {(FTAs) for major now poser
generntion  projects. In 1985, for
exomple, it completed an eight million
tatht RIA coveringt Lhe entice aspoctrnm
of  environmentnl impacta From  peower
genemlion at Mae Moh.

SIPE




Box 9.1 (contd.)

If there ia growing pregaure Lo
control S0 emissions, FUGAT hss a
nuober of  options.. First, it ocan
switch  to low-sulfur  {(two pereent
aulfur, or lower, rather than threo

aviilable
Another,
approach

percent) lignile, which is
in the Mie Moh basin,
potentially  complementacy,

vauld tx: to remove some of the  siltue
from the lignite before 16 is  trnt,

although this would cut S0; emisgions
by only 30 percent. A more eflfective,
and more expensive approach, would be
to use flue gas & sulfurization. This
involves  scrubbing the sulfuc out  of
flue pns mn{ssions with wet  limestone
or time spray drying,

According  to OMRB, the oosts of
electrostatic precipilation work out
At arourwd 0,042 baht  per Kikh of
electricity  generation. Flue g

desulfurization, which might cemove 90
percent. of the SO0 emissions, would be
much more exponasive, at 0.22 haht /KWh,

tviht /hWh, representing n 0.033
bahb/kh | increase. EOAT g prices
alvendy  include 0.0063 baht/kWwh  {or
the  cost of dust control, Just  for
comperrison, S0;: conlrols would  rmaise
eloclricity prices by around 2.6
porvent,  which  represents o fairly

anall . increase vhen compeared with the
VI.T75  pervent increase in BFI81 andd
5.64 pervent increase in 1982,

The  Lotal costs of 802 control are
potentially high, but. it is worth
noting  that  they would represent a

relatively smll proportion of  EGAT's

revenacs (less than three percent), in |
thee unlikely evenbt that EOAT hal Lo
benr allt Lhe costs involved. 1L is I
also worth noting, however, that thoy
would represent a eonsidernbly  loargoer
share  of BCAT's net peofits (21,2
percent of 1985 net profits, for
example). There 1s currently no |

that EGAT'S 80): emisslons are
natural absorptive

evidoies

exceotling the

. coxeily  of the atmosphere,  tut  the

i Overatl, then, the control of S0, growing use of lignile sipgesta that a

i would Ixx  Lhe most expensive air close  oye should be kept  on ther

I poliution control challenge for  FOGAT. cniugion implications. I action has

; I 8502 controla were Lo be  requirad, to  be  Liken, the evidence suggesty

i the weighted  average  coat of Lthat it need not cripple the economy.

i electricity vould rise  to 1.3815

L -

ruivalent stesdy noise level that, in a most frequently cited by respondents  1s
itnted pericd of time, would contain the noise  in Lhe home  (QECDH, 1985). The
et noise  energy ag the  bime-varying prime:  offending source of noise in terma
mise during the same time poeriod. 53 of’ the numlyr of people digturbed 19 ronud

the mensuring time is 24 hours, the index

wuld  be referred as Leq(21).

ONED hag

mt get estoblished 2 comunity  notse

standard . In thisg report, noise

asessment  wWill b ceferenced  to  the

cmmmity nolse stendard Leq(24),  equal

to 70 dBA, adopted by the UESPA.
Coummmity MNoise Ympncta ¥

Surveyns  ruwi opinion polls  in many

ramteieg have founrxl that the disturtzoarxeoe

traffic, followed by neighborhood anxd

aireraft rwise.

Ag statex. earlier, a large propoction
of Thai venicles violate the noise sounce
standacrds, and motorcyeles are the worst

aoffermxders. These sgources of noise arn
incrensing at a considerable rate, T
total nimber of vehicler in thig country
increased From 1.5 million bto 2.7 wmillion
botseen  years 1978 arxd 1983, Thes
cutinmibed © manber of vehicles in 1986 is
aroued 3.2 milliton, of which aeacly 70

b



percent, are motorcyeles (Fipure 9.3).

_ In
Bangkok alone,

the estimated nomber of
motorcycles  igs around 560,000 imits, or
nearly  half the total
million motor vehicles reported in 1986.

While there is a dearth of information
on commmity - noise levels, there are
geveral gurveys on curb gide noise levels

in Bangkok. ONEB carried out a curb side
noise

gtreets’ in
levels at all four sites exceeded. the
Leq{24) standard of 70 dBA. - Two of these
sites, Wang Burapn and Wongwien Yai, also
had average noise levels greanter thon 85
dBA, which 13 the noise aource standard
(Table 3.16).

number  of - 1.2

survey at four locations on ‘busy
1985 and  found - that noise

Information on commmity noise lew)
from the study by Chulalongkorn {1523
arxd Thorani Tech (1986), as sumarized iy
Table 9,17 and 9.18, showed that mw
gites along main streets had Leq betisww
60 to 70 dB, while some houses locatmt

"Table 92.16 Curbside Noise Levels in
Bangkok

Location

Leq{24;
dsx
1. Wang Burapa 81.8
2. Odeon . 71.%
3. Wongwien Yai . 89.3
4. Krung Thon Bridge 7.1

ity

Source: ONEB {1985)

Fiqur_e' 9.3  Number of Vehic_les {in Thoiland and Boangkok

-
/
Total! Vehicles
[
2
: .
E
i . .
Vehictes in Hangkok
. M%in Bangkok
1978 1979 1980 19481 1982 1.983 984 985 1986
. Year o
Source : Regisiralion Division ,Poilce Oepartment. .

—1l4-



close to-streets or Bun}f i.nteraeétions
had noise levels exceeding 70 di.

noige

Avay from ‘the sources, level
decreased with  distance from  busy
streets.  ONEB (1981} surveyed 4! sois
(lanes) . and found thnt as distance from

the streetb increased from 100 meters  to
800 metera, the average noise level went
down  from 68 dBA to 54 dBA {Figure 9.4),

Waterway transportation is an essential
part. of the Thai life style, and noise
- nuisance  from commiter boats  inevitably
bas an impact on ‘those living along
canalas  and  rivers. A survey by
Chulalongkorn University (1983} found
that the average noise level Leq(24)
equaled 72.8 + 5.2 dB(A), with louder
noise experienced along small  canalg
‘rather than on’ the Chao Phraya River.

Noige Nuignance and Hearing Loas

ONEB  has received mwerous complainta on
noigse mtisnnce from traffic, construction
and industry. Mfected . arens  are
residential  houges, achools, hotelg.
Ixamples are: Wat Thepairin School
clussroom noise level at the range of 76--
95 dB{A}; and 2 house in Soi - Rusmrudi ,
close to the expressway, recorded Leq(24)
noise levelas  of 77.9 dB(A). These nojse
levels are’ unacceptable and cauge
nuisance to classroom activities, and to
working and living conditions alike. -

Examination of 80 motorboat, operators
by Chulalongkorn University (1983) found
that 70 pazrgons or B2 percent had hearing
loss. The damage was found to corregpond
with the number of years spent driving
the boats. - All operators working more
than 15 years had hearing loss. However,
in - the beginning . the hesring loss
ocourred outside normal conversation
frequency and it was generally too late
when these boat operators foimd that they
had problems in hearing.

Table 9.17 Noise Levels along Poert-Dindaeng Expressway

dBA 24 hours

Mo, Site —

"ea  Yan Y0 Usg oo
1. Din-Daeng Flat =~ = 78.4  70.9  81.0 5.3 68.0
2. Kamolsuksa School {(Din-Daeng) 74.0 63,9  77.0 69.0 .61.2
3. witiprinya School (Din-Daeng) 59.3 . 63.4 62.5 56.8 52.5
4. Opposite to Makkasan railway station 60.8 65._2 63.7 58.1. 51.5
5. Petchaburi Road ‘Interchange (Scuth Wést side) 67.3 72,0  70.0 64.6 58.0
6. Petchaburi Road Interchange (Scuth East side) 68.0 73.6 0.6 65.4 60.0
7. Imperial Hotel - 63,0 66.9 66.2 25.7 48.1
8. - International Red Cross (Soi Ruamrudee) 66.3 65.8 68.8 58.5 47.1
9. Rama IV Road Interchange {North side) 68.9° " 73.9 71,2 66.8 61.3
10. Rama IV Road.Interchange (Scuth side) 72.5 76.6 . 74.9  67.5 57.3
11. Close to Chong-Nonsee' railway (Port Interchange) 61.0 - 61.4 54.6 52.6 42.0
12. Klong ‘Toei Nivet {Port Interchange) 57.1 61.0 59.9 54,6 48.4
13, Pra Harutai Convent - 58.2 61.0 - 59,7 54.5 49.4

Hotes: L = equivélent noise level

Lod = weighted average daytime (0700 to 2209) and nightime {2200 to 0700)

dn .
noise level

LIO = 10 % of the time

the stated ievei

is éxceeded

L50 = 50 % of the time the stated level 1is excended
= 90 % of the time the stated level is exceeded

Smuce:r'ggulélongkorh University, 1543,



Table 9.18 Noise Levels along the Present and Proposed Expreasway- Routes

Location Distance from the ‘Noise Levels (dB) for 24 hours
near curb of the SIN
expresgway or road L :

’ () Y eq ['dn L0 [‘50 LQB

Sacred Heart

Convent School 33 68.5 74.3 0.5 - 66.0  59.%
Soi Rusm Rudi T 66.0 71.3 69.5  62.0 538
Sukumvit Soi 66 10 72.5 76.0  76.0  70.0 8.8
Seri Housing Estate 20 51.7 55.1 53.2  46.4 0.3
Siam Ceément Housing 2 59.7 64 .1 62.2 7.2 50,6
Chanvit School 60. 54 .4 58.0 55.2 48.8 45.5
Nipat Vittaya School: 16 59.0 62,2 62.7  54.9 443
Urupenyg Apartment - 40 61.8 66.0  64.4 60.1 51,5
Nq@onmzafn Road 15 67..2 12.2 70.3 © 64.9  56.0
Changwattana Road . 57 . 61.8 €6.1 2.6 56.0 489
Mahidol University _ 10 68.6 151 711.4 65.2  $1.9

Source: Thorani Tech, 1986. |
Noise Trends o from ;t.k.xe growiﬁg poplﬂa:tion in tﬁe arem.

As  urbunization proceeds and noise

aources  multiply, more people will be : o : :
exposed  to louder noise for longer '9.3 LEGAL AND INSTITUTIONAL FRAMEWEER
pericds. 1f ‘the vehicle growth rate ‘ : : .
continues nt the present rate, the numnber

of vehicles in the whole kingdom will be Lawz and Regulations
arournd 6.5 million, . with 2.5 million . :
vehicles " in Banglok alone by the year : ' Air quality standards

.- 2000, While there are no data on number S _ _ :
of people exposed to - loud noise, the Ambient nir quality standsrds are the

porcentoge  will iticroase as quiet  lanes baic criterin which govern the air
are turned ‘into busy streets. poliution control and management PrOETDa,
o _ To achieve the desired air qualily
Doevelopment. of houging commumnitiez near :—;t._amianis, the control aof emisaic
Bangkok Airport will locate people cloger . sourcey ig most important.
to the noise source, dince the airport . _ _ :
will recmain there for the foresecable™ Fmission standards set the limit on ths
" future, it seems lnevitable that more amount  or concentration = of © pollutants

complaints on aircraft aoise will come which may be relessed to the atmosphere.
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. Figure 9.4 Average Sound Level in Sois ai Various Distances from Main Streets
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Source: ONEB, Survey of Sound Levels in Soi, 1981

the only emission standsards in force are

for mobile - sources which  limibt . CO .
mission to 6 percent idle and limit
swke concentration abt 40 percent on the
sosch Scale or 52 percent on  the

4hrtridge Scale.
0 industrial emission |
sithough ONEB has already
migsion standdards for olld
cement,  and iron smelting and rolling
plants, For other  industries, thea
“partment of Industrial Works (DIW) has
vopted  emission guidelines which cover
37 substances and  apply  to all
inlustries.

At present, there are

drafted
refinery,

‘The “stamdard setking procesa ‘usually.

wuires information on  the available
antrol technology. The vehicle exhaust
agrvey by ONEB in 1980 indicated that as
any as 54 percent of all cars moni tored

standards, -

at  idle exceeded the standard 6 percent
by volume of carbon monoxide in the
exhaust gas. A subsequent survey by CONER
in 18835, showed . a reduction in CO
emission with -about 28 percent of all
cars exceeding the 8 percent standard:
However, the improvement was not due Lo
the regulation, since  enforcement had.
been conspicuous only by its  absence.
Presumably, better engine design in  new
cars * has contributed significantly to .0

reduction. This improvement in emission
cowes  aboutt 8y car manufacturing

standards improve worldiide.

There are significent gaps in ambient
air  quality standards between Thailand
amdd UESPA (Table 9.19). Standards nesd
to be reviewed in accordance with the
changing magnitude and scurces of air
pallution.
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Table 9.189 Comparison of hwbient Air
Quality Standards

Pollutants us EPA

Time  Thai-
average lan

(mg/m ) (mg/m )
Carbon monoxide 1 hour 50 40
(CO) 8 hour 20 10
Hydrocarbon 1 hour - 0.16
(He) (6-8 am)
Photochemical 1 hour 0.2 0.24
oxidants (03)
Sulfur dioxide 24 hour 0.3  0.365
(502) 1 year 0.1 0.080
Total suspended 24 hour 0.33 0.26
particulates’ 1 year 0.1 ~0.07%
(TSP) '

MNitrogen dioxide 1 hour Q.32

(NOQ) 1 year - 0.1
Lead 24 hour 0.01 -
3 month - 0.0015

Noise standards

After much debate and revigion, noise

source . standards for land and wmter
vehicles were set at 85 -dB(A) when
measured st 7.5 meters from the vehicles
{January 19856).  While new  vehicles
straight : from  the assembly lines were

found to pass the standards, the survey
found that as many ss 20 percent of all

vehicles in actual use exceeded the
standards.

There -is presently no commnity noise
atarclard; slthough the subject hog been

much deliberated by the NEB. While
proposed noise standard is besed on land
uge zoning, there is no classiflication of
land-use in B‘angkok or in other cities.

The US EPA ccmmmlty noise - atandard
ch(24) at 70 dB(A) is usunlly adopted aaq
the atandard in noise nasessment. The
fFindings from the meny studies undertaken

“dB(A)

the

~include

in OBCD countriew on the effects of noise

ardd it wider repercussions point to the
fact that in ocder to comply  with
desirable limits for well-being indoor,
the outdoor level should never exceed §5
{Leq by day). In the case of neu
regidential areas, the outdoor lewe]
should never exceed 55 dB{A) (Leq by day}’
(OECD, 19858).

3.4 EREY I3SSUES

Acid Bain

"Acid rain” is the term comwonly used to
describe the deposition of aecidic or
acid-forming = compownxdg in either their
dry or wet forms. These compounds are

derived - primarily from natural and wan-

made  emissions of sulfur dioxide (80},
nitrogen oxides (NO;} and hydrocarbons
{OECD, 1985).

Every year, ‘large quantities of 50i: and
NOy  are  discharged into the atmosphere
from the combustion of fossil fuels -puch
as coal, lignite and oil. In Thailand
about 48 percent of the S0z is emitted by
electricity-generating ypower plants and
another 34 percent from other industrinl

sources . Industrial and utility boilers
emit nbout 44 percent of the N0y, and
transportation vehicles generate another
23 percent {Table 9.5}, Since  large
numbers: of  ipdustrial plants  and
transportation’ vehicles are found in
RBangkok, ~ large  proportions of the

country’s overall S0z and NOy emissions
are from Banghok {one third of 50: ared &
quarter of NO, emissions).

Usimlly, wmuch of the aulfur ord
nitrogen emitted is deposited within s
short  diutance. Effects on. local arcss
material corrosion. and  crop
damage .

A portion of SO: and NOa emissiony oy
be transported several hundred kilometers
by prevailing  winkds, After hr-mg
chemically Lnumfomx:d into sulfates anl
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nitrates, the acidic compowxls pay " be
deposited as dry or wet particles, Thia
hng  become an  internalional  isgsue  in

Northermn America srd Rurope.

Tt ia important to note that nonml
~rainfall  ia slightly scidic, with a pH
sometimes ag low ns 5.0,  However, low pll
in rainfall does not sutomtically mean
that the water in lakea snd streams will
becomez  acidic. Many wuatersheds have =a

npatural  ability to buifer acidity. An
the acid rainfall moves  Lhrough the
watershed, alkaline soils can neutralize

the acidity. However, sone watersheda,
pprticularly  those at high altitudes and
with thin soils, have less ability to
buffer depogited acids.

There is very little information on the
background pH values of rainfall or water

resources to  indicate - the  present
situation regarding acid . rain in
Thailand. The potential for acid rain

however, is small since the amount of SO0y
and NO: emission is relatively small. The
scidic. compounds are mostly deposited
within a short distance due to the fact
that only a  few tall stacks are in
operation in the coumtry.

Lead in Gasoline

There is a trend towards the reduction of
lead in gasoline worlduide. While
lend—free gagoline is used in USA, the
‘amount of Jead allowed in gasoline varies
from  country to coumtry. In Thailand,
the Ministry of Commerce lowered the
limit of lead in gasoline from 0.84 mg/l
to 0.45 mg/l in 1984. o

After 'combustion, sbout 75 percent of
the lend edditives in gnunline are
emitted in the car’s exhaust. Most of
the lend is emitted as particulates,
majnly ~smaller than 10 pm. Due to its
size, only 6 percent of lead is deposited
within 30 meters from roadways and much
of lead emission remsin in the air for a
longer period.
ambient " air range from 1 Lo 5 )pm/m? at
curb  side to around 0.1 to 0.5 pg/m?

‘subatitution of

lines is
. viclation by motorcycles in actusl use is
Concentrations of lend in

fur'thér from the traffic. The level of
lend 18 within the standnrd limit of 10
wg/m* for 24-hour averave valuea,

annual  lend concentrations found at
Samrong (MP/CU Network) fell from 0.914
pe/mt to 0.072 pg/m? between the  years
1979 and 1984, due  to the partial
leaded gasoline by the
incrensing demand on LG and diesel oil.

The reduction of lenad in gogscline also
coused a significant drop in  lead~in-air
concentration in 1984, The
‘concentrations of lead in Bangkok were

found to be well within the safety limit.
The contribution of lead in gagoline to
the  trensportation sector’s overall
health  impact should be minimal in
conparigson to other pollutants and other
sources.

Alr mrd Noise Pollution
fram Transportation

Tronsportation is the leading cause of
complaints about air and noise . pollution
in Bangkok and other major cities. HWith
rapid modernizabtion and expanding
urbanization, the number of vehicles hag
increased at 10 percent annumlly.  These
enission sources have encroached on

. people both at work and at home.

High levels of 00 concentration, often
exceeding the relevant satandsrd, were
found  in major  cities (Table 9.12}.
While congested traffic .and wind
dispersion are alse important factors, a

~large percentage of cars were found to

violate the emission standards (Teble
9.13). However, it wns found that new
cars produced  less emissions, due to
beiter engine deaipgn. Replacement of the
stock | of motor  vehicles ahould
progressively reduce the average (083
emission from carg., :

Noise of -motorcycles from asgembly
within sel standarda. MNoise

due to tampering with exhaust pipes.
Al though an  industrial standard for
exhaust pipes (TIS 340-2528) haa  been
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Box 9.2 Turning a Deaf BEar to Noize

One of the first things a newcomer to

Banglok notices is  the high noise
level “in  the city streets, Duses,
Lrucks and motorbikes all aseem to
compete  to break the soumd . barrier.

Ardi visitors are not the only ones who
find the constent blare of the traffic
unncceptable: most  of the complaintyg
made to the authorities about air and
noigse pollution focus on road traffic.
The increasing pressures are indicated
by the f{act that the munber of ‘road
vehicles hag been increasing at a rate
of about 10 percent a  year in
~Thailand.  The number of vehicles
nearly doubled in six vears, growing
from 1.5 million in 1978 to 2.7
million in 1983.

If you -ask the average person in
Bangkok:  to  pinpoint - the worst
af fenders, he or she will almost
certainly mention motorcycles. Of the
egtimated 1.2 million vehicles in
Bangkok 1in 1986, around 560,000, or
nearly half, were molorcyeles. And
their number has been incressing by
over 10 porcent a year.

For all types of vehicles, research
haas shown that they generally meet the
relevant noise standards when they
first leave the assembly line. But
follow-up surveys have shownm that some
20 percent of the vehicles on the road
exceed the noise standards, either
becauge they have - been poorly
‘maintained or because,in the case of
mny moloruyeles, their exhauats have
been - tampered with-specifically to
incresise their noise output. An ONEBR
survey in 1977 found that 16 percent
of motorcycle exhausts studied had
been bamgered with,

Trucks and buses, meamdiile, tend to

be ‘more significant

in terma of
vibration, altheough they also mke an
important contribution to the dark
smoke and other air pollutants which
blight city streety, The Policn
Department = is responsible for on-
street. enforcement of the appropriate
stamlnrds, bt its resources are
simply not up to the task.

Given that the traffic forecasts
suggest that Thailand will have around
6.5 million vehiclea in the year 2000,
with 2.5 million of those in Bangkok,
it is clear that steps will -have to be
taken to contain the problem. The
real  buman hesith impsct  is perhapa
best  illustrated by the "drivers" of
Bangkok’s motorized (and very noisy)
"long-tailed” hoats. A study of 85
boat-owners ' Fourxd that 82 percent had
hearing loss, with the extent of
hearing loss reflecting the number of
years they had been in the  busineus,
All those who had been in it for 15
years or more were suffering. from
hearing loss. But becauge the hearing
Frequencies uned in everyday
conversation are smong the last to go,
the victims generslly fail to realize

what is happening until it is too
Iate.

Clearly, the problem is an enormous
one. But  immediate’ steps could be

taken to cut down on gratuitous noise
pollution. Tougher ‘enforcement of
noige laws againat motorcycles, for
exnmple, could be coupled with efforts
to encourage mnufacturers to  wake
their  exbaust. systems  tomper-proof.
Bangkok  andd Thailand's  other  major
cities would not  become ailent
overnight, at even the longest.
Journeys starct with a first step,
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get, a careful examinantion is needed on
‘the problem of after-uae. vractice. - The
mjor causes of noise problems ariasing
from vehicles can be summvized ng three—
fold: (1) tewpering with exhaust pipes or
aufFlers to deliberately incresse the
noise  emission level; (2) lack of
attention in maintaining worn—out, .exhaust
systems; and {3} inndequate enforcement ,
either thirough on-street checks or annunal
inspection during registration renewval .,

If noise shatement is the objective,
then drastic snd strict measures will
have to be undertaken to ensure a quieter
environment. The messures will have to
be directed against the three major

causes mentioned sabove. Judging from
past  performance in the enforcement of
gtandards, it  is not expected that
enforcement will get any better in the
near future, although nn action plan haa
been proposed = by ONKB {1985e) to
strengthen the pAnpower ankd  resources
needed to  enforce the  emission
regulation. Az to the  problems of
tampering  and maintenance, the solution
will lie in the design of tamper-proof
and' maintenance-free exhaugt systems,
such  as the use of stainless-steel and
permanently welded inner tubes. This is
especially the case for motorcyclea and
public transport, where the vehicles are
normally poorly maintained.
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SECTION A : IMPROVEMENT AND CONSERVATION OF
NATIONAL I‘NVIRONME NTAL QUALITY ACT

1. Duties of the Nationa! Environment Board

The Nationai Environment Board has the duties as follows:

(1) to submit policy and opinion concerning the improvement and conservation of
environmental quality to the Counctl of Mmlslcrs, _

{2} to consider the implementation of pohcy in respect of the schcmes Or proiects
concerning the environmental quality; .

(3) to consider and submit opinion on projects of Government agencies, State enter-
prises and private organizations, which may have adverse effect on the environmental quality,
to the Council of Ministers of Government agencies concerned;

- (4) to submit plans for the deveiopmem improvement and conservation of environ-
mental quality to the Council of Mlmsters ' . :

(3) to gwe advice to the Prime Minister on matters to be prescrlbed in the Notification
issued under section 17 or the Order :ssued under section 20 of this Act;

(6) to ren.ommend the standards of environmental quality to Government agencms
having the statutory power to prescribe them as well as to recommend measures for lhe prevention
and conservation of env:mnmemal quality in various respects to the Government agencies
concerned :

(N to rer‘omend any amendment of or :mprovemem to the law concerning the preven-
tion and conservation of envzronmemal quahty to the Council of Ministers;

(8) to co-ordinate works between Government agencies, State enterprlses and prwate
orgamzatzons on matters concerning the environmental guality;

(9) to submit opinion to the prlme Minister for consideration and order in the case
where. any Government agéncy or State enterprise violates or does not comply with the laws rules
or regulauons concerning the conservation of environmental quahty, which may cause extenswe
damage; . : :
_ (IO) to submit report on the national sntuatlon of enwronmema[ qualny to the Counc:l
of Ministers at lcast once a year;’

{an to consider any other matter concermng the envxronmental qualny as the Counmi
of Ministers or the Prime Minister 1 ‘may request; '

_ (12) to perform other functions as may be’ de&gnaled by law to be those of the National
Environment Board. : ' : ¥

in the p:.rformdnce of dbOVE mentioned duties, the National Env:ronment Board may
entrust the Office of the National Environment Board with the operation or submission of re-
commendanons to the National Environment Board for further proceedings.

2. Coinpohems of the National Environment Board

The National Environment Board consists of the Deputy Prime Minister designated
by the Prime Minister as the Chairman, the Permanent-Secretary of Ministry of Defence the
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Permanent-Secretary of Ministry of Agriculture and Co-opératives, the Permanent-Secretary of
Ministry of Commupnications, the Permanent-Secretary of Minislry of lnlcrior, the Permanent-
Secretary of thstry of Science, Technology and Energy, the Permanent- Secrcmry of Ministry
of Public Health, the Permanent-Secretary of Ministry of Industry, the Secuctdry-(‘;eneral of the
National Economic and Social Development Board, not more than five persons qualified in ecology
ar’ﬁd not more than five representatives of independent institutions on organizations or other
persons appointed by the Councﬂ of Ministers as members and the Secretary-General of lhe
National Envnronmeni Board as. member and Secretary. : _

_ o - Members appointed from the representatives of independent institutions or organi-
zations or othér persons shall not be a government official, official of a State enterprise or local
government official having, or receiving regular salaries.

3. Duties of the Office of the National Environiment Board.

Office of the Nationa! Environment Board has the duties as follows:

(1) to perform the works as may be entrusted by the National Enwr()nmem Board

(2) to study and analyse the environmental conditions and quality to be used for
planning and determining the standard of the national environmental qualny as well as to formulate
guidelines for the enhancement of the national environmental quallly,

(3) to. recommend the National Environment Board for adopt_ing'm'easures with a
view to improving and enhancing the national environmental quality; '

{4) to check and evaluate the result on the compliance with or enforcement of the law
rules'and regulations concerning the prevention and conservation of environmental quality by
Government agencies, State enterprises and privale organizations in ordcr to rcporl to the National
Environment Board,

(5) to receive for consideration and remedy a petition from any person who has been
aggneved or damaged by an act which has adverse ¢ffect on the environmental quality;

(6 to perform the duty as the centre of co- ordmauon and public relations in respecl
of the en\nronmenla] quality within the country and with foreign countries;’

(7) to encourage or carry out the study, research and propagation of problems of the
environmental quality in co-operation with educational establishments and other agencies:

(8) 10 promote and en(‘ourdge the study of lhe environmental quality at every level
of education;

(%) to perform oLher functions as may be des;gnaled by law to be those of the Office
of the National Environment Board: = ‘

4. Authorities under the Improvement and Conservation Of National
Enwronmental Quality Act
4.1 The National Environment Board shall have the power to require Government
agencies, State enterprises and other persons Lo submit documents on the survey of consequences
- affecting the environmental guality and documents or data cencerning the proje_éts and schemes .
for its consideration and may, in this.conneclion, summon a person concerned to give explanation
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thereof. If it is of the opinion that any brojcct or scheme may cause gross damage to the environ-
mental quality, it shall recommend remedial measures to the Council of Ministers.

- 4.2 The National Environment Board or the Office of the National Environment
Board may invite any person to give fact, explanation, or technical opinion or advice as it deems
fit and may ask for co-operation from any person with a'view to ascertaining any fact or surveymg
any dmvny which may havé adverse effect on the environmental quality.

4.3 The National Environment Board may appoint an ad hoc committee to conmder
OF carry out any matter’ as may be entrusted by the National Environment Board The as hoc
. committee may appoint a sub-comniittee to consider or carry out any matter as may be entrusted ‘
by the ad hoc Committee.

4.4 According to section 17 of this Act, the Prime Minister shall, w;th the adwce of
the National Environment Board, have the power to issue Motifications in the Governmem Gazelte,
prescribing the followings: _ o o - :

(1) categorics énd_ magnitude of projects or activities of Government -agencies,
State enterprises or private ofganizatibns, which are required to submit report concerning the
study and measures for the prevention of and remedy for the adverse effect on the cnviqonméhtal
quality during the preparation stage (EIA report) to the National Environment Board for con-
sideration and approval before further proceedings; '

(2) standards of envnonmemal quality wluch by law, are not wnthm the scope
of power and duty of any Government agency: : :

(3) methods to be used for checking environmental quality.

4.5 Section 18 states that in the case where there is a Notification regarding the E1A,
the official ingeste'd by law with the power and duty to consider and grant a permit or renewal of
a.permit to any person in order to enable him to carry out any proj(acl or activity shall submit a
report concerning the study and measures for the prevémion of and remedy for the adverse effect
on the environmental quality during the pi'eparatio_n'stage of such applicant to the Office of the
National Environment Board for consideration and approval before ‘further proce’edings.

After the said official has submitted a report concerning the study and measures for
the prevention of and remedy for the adverse effect on the environmental quality during the
preparation stage under ‘paragraph one, the Office of the National Environment Board shall
consider the réport within ninety days from the date of receiving such report. If the Office of the
National Environment Board does not finish its consideration within 'the said period, it shall be
deemed that the Office of the National Env:ronment Board has granted its approval to it in
accordance with the first paragraph. ' ‘ _

In the case where the Office of the Natlor al Environment Board gives its approval
under paragraph one, the said official shall grant the permit or renewal of permit to the applicant.

In the case where the Office of the National Envitonment Board does not give its
approval under paragraph one, the said official shall delay the-grant of permit or the renewal of
permit to the applicant until such person has submitted measures for the prévention of and remedy
for the adverse effect on the environmental quality to which the Office of the National Environment

Board Can give its approval.
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After such person has submitted measures for the prevention of and remedy for the
adverse effect on the environmental quality under paragraph four, the Office of the National
Environment Board shall consider the said measures within ‘thirty days from the date of the
submission; if the Office of the National Environment Board _doc.s not finish its consideration
within the said period. It shall be deemed that the Office of the National Environment Board
has granted its approval thereto under paragraph four and the seid official shall grant a permit
or a renewal of permit to the applicant.

4.6 For the purpose of carrying out the activities: under section 18, the National
Environment Board may request any Govermment agency, or Government educational institution,
as it thinks fit, to make a report concerning the study and measures for the. prevention of and
remedy for the adverse effect on the environmental quality.

The National Environment Board may authourize an expert in the study of the adverse
effect on the environmental quality to make a report of study and measures for prevention of and
remedy for the adverse effect on the environmental quality.

The application for and the:.grant of a permit, [he qualifications of the expert, the
order suspending or revoking the permit, and the control of the activities of a licensee shall be
in accordance with the rules, conditions, and methods prescribed in a Ministerial Regulation and
the fees for the application for and the grant of a permit shall be in accordance with those prescribed
in the Ministerial Regulation.

4.7 The highest power is stated in section 20 that if there is an emergency arising
from environmental poltution, which, if left unremedied, will be dangerous to life, or will cause
personal injury or damage to the properties of the people or the State, the Prirne Minister shalt
have the power to issue an order prohibiting the person from causing such danger or damage or
the person who may be in danger or suffer any damage from acting in any way which will intensify
the severity of such environmental poliution, or issue an order that certain acts be carried out in
order to stop or reduce the severity of the environmental pollution during the emergency.

The Prime Minister may declegate the power to issue the order under paragraph one to
the Changwat Governor to exercise such power within the Changwat area on behalf of the Prime
Minister by issuing the order to that effect and publishing it in the Government Gazette.

After the Prime Minister has issued the order under paragraph one or the Changwat
Governor acting on his behalf has issued the order under paragraph two, the said order shall be
published in the Government Gazeue without delay.

4.8 Section 21 states that m the case where there is a reasonable ground for suspeclmg
that there is violation of or non-compliance with any law, rule or regulation concerning the control
of environmental guality, the order.of the Prime Minister or of the Changwat Governor acting
on behalf of the Prime Minister under section 20, the competent official shall have the power Lo
enter any premises or vehicle during sunrise and sunset or during office hours in order 10 inspect
the said viclation or non- compllance

In the performancc of duty by lhc compelcni official under pam,graph one; the owner
or occupler of premises or vehicle or any person concerned shall provide him with reasonable
facility.
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4.9 The performance of duty under section 21 shall be done in the presence of the
oceupier of the premises or vehicle, if such p'crson‘ cannot be found, it shall be done in the presence
of at least two other persons requested by the competent official to attend as witnesses.

4.10 In performing his duty, the competent official must produce his identity card at
the ré(juest of the person concerned, : '

An identity card of competent officiat shall be in such form as prescribed in a Ministerial
Regulation. . :
4.11 In performing his duty, the competent official shall be official under the Penal
Code. '

4.12 The Prime Minister shall have charge and control of the execution of this Act
and shall have the power to appoint competent officials, issue Ministerial Regulations prescribing
fees not exceeding the rates attached hereto a prescribing other Activities and issue Notifications
for the execution of this Act.

Penalties: (1) Whoever violates or fails to comply with a Notification of the Prime Minister
issue under section 17 (2) shall be liable to imprisonment for a term not exceeding one month or
to a fine not exceeding one thousand baht or toe both. .

{2) Whoever violates or fails to comply with an order issued under section 20 shali be
liable to imprisonment for a term not exceeding six months or to a fine not exceeding ten thousand
baht or to both.

In the case where the person who violates or fails to comply with said order is the
person who causes danger or damage, he shall be liable to imprisonment for a term not exceeding
five years or to a fine not exceeding fifty thousand baht, or to both. '

{3} Whoever obstructs or fails to provide facility to a compete official in the perfor-
mance of his duty section 21 shall be liabte to imprisonment for 3 term not exceeding one month or
to a fine not exceeding one thousand baht or to both.

Sources: (I} Improvement and Conservation of National Environmental Quality Act. BE 2518,

published in the Government Gazette, Vol. 93, Part 40, Special Issue, dated February
19, BLE. 2518 (1975)

{2} Improvement and Conservation of National Environmental Quality Act. (No. 2),
B.E. 2521, published in the Government Gazetie Vol. 95, Part 156, Special Issue,
dated Decentber 31, B.E. 252] (1978)

(3) Improvement and Conservation of National Environmental Quality Act. {No. 3)
B.E. 2522, published in the Government Gazette Vol. 96, Part 40, Special Issue,
date March 23, B.E. 2522 (1979)



SECTIONS B : REQUIREMENTS REGARDING
THE ENVIRONMENTAL IMPACT ASSESSMENT (EXA)

1. Type and Sizes of Projects or Activities Requiring Lm’nmnmenhl impact
Assessment (FIA) Reports

ltems Types of Projects or Activities Sizes
I {Dam or Reservoir storage vol'ume-great.er than 100,000,000
cubic meters or storage surface area greater
than 13 square kilometers
2 jlrrigation tmgated area greater than 80, 000 rais
_ , _ {12,800. hectares),
3 {Commercial Airport all sizes.
4 |Hotel or Resort Facilities__environme_maily greater than 80 rooms
sensitive are'a'suc'h as areas adjacent to rivers '
coastal areas, lakes or beaches or in the v1c1mty
of natlonal parks '
5 |Mass Transit Sys[em and Expressway as de- |- all sizes.
fined by the Announcement of the Revolu-
tionary Party No. 290, 24 November B.E.
12513
6 |Mining as defined by the Mineral Act No. | | all sizes.
B.E. 2510, No. 2 BIE. 2516 and No.:3 B/E,
2522 o
7 lndusmal Estate as defined by the lnduslnal all sizes
Estate Authouty of Thailand Act, B.E. 2522
8 {Commercial Port and Harbour with capacity for vessels of greater than
' | ' 500 ton-gross. o
9 |Thermal Power P_!.ant_

)

Industries
{1} Petrochemical Industry

(2) Oil Refinery

(3) Natural Gas Separation of Processing

{(4) Chlor-Alkaline Industry requiring NaCl
as raw material for production of Naz
CO,, NaOH, HCl, C1,, NaOCl and Bleach-
ing Powder
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Capacity greater than 10 MW,

greater than 100 tons/day of raw materials
required in production processes of oil
refinery and/or natural gas separation.
all sizes. '

all sizes. _

production capacity of each or combined
product greater than 100 tons/day



ltems Types of Prbjcc!s or Activities

Sizes

(5) Irons and/or Steel Industry

[(6) Cement Industry

(7) Smelting Industry other than Iron and
Steel

1(8) Pulp Iudustry

requiring from are and/or scrap iron as
raw materials for production greater than
100 tons/day or using furnaces with com-

bined capacity greater 5 tons/batch.

all sizes.
production capacity greater than 50 tons/

‘day.

Production capacity greater than 50 tons/
day,

Source: Notification of the Mmlstty of Science, Technology and Energy, B.E. 2524 1ssued under
tmprovement and Conservation of Nationa) Environmental Quality Act, B.E. 2518 as
amended in B. E. 2521, published in the Royal Government Gazette (Special issue), Vol. 98,
part 158, dated September 27, B.E. 2524 (1981)
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2. License for Preparation of Environmental Impact Assessment Report.
2.1 Qualification of Applicam. :

The EIA reports which are required to be approved for pei‘miuing procedure can be
prepared only by the persons or parties who have license from the National Environment Board.
The applications for the license 15 limited to the following applicants: :

(1) Educational msmut:on or Research Institution as juristic person under thai laws.

(2) Juristic person under Thai laws as follows: :

(a) All share holders of Registered ordmary Parmerslnp must be thai nationaiuy

(b) Unlimited responsibility share holder of llm]ted partnership must be thaj
nationality and capual of limited partnership not less than 519 must be!ong
to share holder who is the person with thai nationality. .

(¢) Committee of Limited company not less than half must be thai nationality
and capital of such company not less than 51% must befong to share hotder
who is ordinary person with thai nationality. _

{3) Juristic pcrsc'):n under foreign laws must join iuristic person as in article (1} or
article (2) who is gramed a license in order to be eligible for preparmg ElA report.

{4) State Enterprises, as estabhshed by a specific Act, only for their own activities,

- {5) Minmg Industry Council, as established in accordance wnh the law, only for the
members’ actwmes ' '

" The appltcant in article (1) dnd article {2) must have head office i in Thailand. The
applicant in article (2) and aruc[e_(B) must be in the business of research and technical consultation.

2.2 Qualification of Expert

The applicant mentioned above must have at least one full-time expert taking respon-
sibility for preparation of EIA report and he/she must meet the following qualifications:

{1} The expert is holder of not less than a Bachelor degree or equivalent in

{a) Environmental scienc'e Ecology or Sanitary science

(b} hnwronmemal engineering or Samtary engineering.

(c) ‘Environmental economics.

(2) The expert must have experience in the field of improvement and conservation of
env:ronmemai quality in accordance with the notification of the National Environment Board
as. follows: _ _

(a) The expert with Doctoral degree or equivalent must have eXperience in the
field of improvement and conservation of envxronmenta! quality for not less-
than 1 year,

The expert with Master degree'or"e:quivalent must have experience in the field
of i}nprovément and conservation of envirommental quality for not less than 3
years. ;

The expert with Bachelor degree or equivalent must have experience in the
field of improvement and conservation of environmental quality for not less
than 5 Iyears.
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(b) The expert must have worked in this field in govemmcnl scctor, State Enter-
prises, International organization, Foreign Governmeni agencies or in the
business of environmental consultation and he/she must be involved in prepara
tion of the foltowing reports, fully or partially: .
1) Report concerning study and measures for protection and i mnprovemen! of

impacts on the env:ronmem _
2) Planmg, management, study and research concefning environment such
as pollution, Ecology, Conservation, Arts and Culture.

{¢) The qualification of expert must be approved by a committee appointed by
Ihe Secretary-General of the National Environment Board This commitiee
is composed of not less than 5 but not more than 8 persons. '

{d) The applicant must be able to prove to the committee that hls/he: expert has
enough experience in the fleid of the required gualifications. Office of the
Nanonal Environment Board will submit the recommendation concermng the
expert 1o the National Environment Board for licensing. ‘

(3) The expert has not been involved in false or frauduien! E1A report during the past
three vear.

The Nafionai Env:ronment Board has authorities to accept exper[ who does not

quallfy as described in (1) under certain condition.

2.3 Quaiificalion of Staffs

The apphcanl must have al least three full- -time staffs taking respons:blhtv for preparing
ElA report and these staffs nmust meet the followmg qualifications :

(1) They must be graduated in Scicnce, Engineering, or Social Science,

(2) They have not been involved in false or fraudulent E1A report during the past
three years,

2.4 Conditions Prescribed in License

Permiting a person (o prepare EIA ‘repori, the National Environment Board can
prescribe the conditions which licensee must perform and the scope, nature, and type of activities
that licensee is allowed to prepare EIA FEPOrLs.

2.5 Suspending the License

The National Environment Board has authorities to su';pend the license, when:

(1) The licensee prepares a report carelessly which may cause damage to public

(2) The licensee allows expert or staff who has been suspended or revoked the license
to prepare EIA report

(3} The licensee violates or fails to comply with the condition prescribed in the license,

Thie suspension.in article (1) is not less than 6 months, but not more than 12 months
at a time and the « suspension in article (2) or-article (3)'is not less than 3 months but not more than
6 months al a time, depending on situation.
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2.6 Revokmg the Llcmse _ .

The National Environment Board has authorities to tevoke thc license when

(1) The licensee lacks quallfu,anon as described in article 2.1,

(2} The licensee does not provide experi(s) or staffs as described in article 2.2 and 2.3,

(3) The significant information in application form fails to reflect the fact, Tully or
partially, . )
(4) The licensee. who once was suS’pended thie license, violates regulation in article
2.5 again,

(5) The licensee prepares false or fraudulent report,

{6) The licensee violates or fails to comply with this mlmstenal regulation,

(7) The licensee violates or fails to comply with the conditions prescribed in license
and such conditions state that the license will be revoked if the licensee violates or fails to comply
with the conditions.

bource- (1) Ministerial Regulation No. 2. {B.E. 2527) issued under improvement and Conservation
of National Environmental Quality Act, B.E. 2518 as amended in B.E, 2521, pubhshed
in the Royal Government Gazetle Vol. 101, Part 184, dated December 12, B.E. 2527
{1984) '
(2) Nonfxcanon of the National Env:ronment Board No.7/2528 by virtue of article 4(1)
(b) of Ministerial Regulatlon no. 2 (B E. 2527) issued under Improvement and Con-
sgrvanon of National Environmental Quality Act, B.E. 2518 as amended in B.E. 2521.
(3) Ministerial Regulation No.3 (B.E. 2529) issued under Improvement and Conservation
of Nauonal Environmental Quality Act, B. E. 2518, pubhshed in the Roya! Govern-
ment Gazette, Vol. 103, Part 140, dated Aupust 8, B.E. 2529 (1986)
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- 1.1 National Ambient Air Quality Standards

L. Air Quality Standards

1 hr 8 hr 24 hy 1yr
Pollutauts average average avérage' average Methods of
value value value value Meastrement
mg/m3 mg/m3 mg/m3 mg/m3
- |Carbon 50 20 — - Non-Dispersive
Monoxide (CO) Infrared Detection
Nitrogen 0.32 . -— : — Gas Phase
Dioxide (NO,) ' S 'Chemiluminescence
Sulfur — — -8.30 0.10* Pararosauniline
dioxide (SOZ) _ : .
Suspended e - 0.33 0.10* Gravimetric
Particujate -
Matter (SPM) _ _ :
Photochemical 020 | —. — - Chemiluminescence
Oxidant (03) : - : _
Lead (Pb) RE— — 0.01 — Wet Ashing

Note: * = Geometric mean value.

Sources: (1) Standard Nouflcanon of Office of the National Environment Board yNo.2, dated
November 6, B.E. 2524, published in the Royal Government Gazette, Vol. 98, Part
197, dated December 1, B.E. 2524 (1981) P. 4322-4323.
{2) Methods of Measurement Notification of the Ministry of Science, Technology and
Energy, issued under. Improvement and Conservation of National Environmentai
Quality Act B.E. 2518, B.E. 2521, published in the Royal Government Gazeite,
Vol. 98, Part 197, dated December 1, B.E. 2524 {1981) P. 4299-4306.
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1.2 Emission Standards

1.2.1 Industrial Emission Standards
. In order to avoid industrial nuisance problems, the intensity of smoke at the mouth
of the stack shall not exceed 40 percent of total blackness by the Ringlemann scale except for the
short periods of time dunng startmg of operation, soot blowmg, or other malfunctions of the
sool Conlrol system.

Penalty : According to Factory Act No.2, B.E. 2518 (1975) which rules that violator are subjected
© -+ up to one month imprisonment or fined not more than 10,000 baht or both.

Source:  Motification of the Ministry of Industry No. 4, B.E. 2514 (1971.) issued under the Factory
Act B.E. 2512 (1969) dated Augus_i 11, B.E. 2514 (1971), published in the Royal Govern-
ment Gazette, Vol. 86 (Special issue) daled August 14, B.E. 2514 (1971)
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£.2.2 Motor Vehicle Emission S{audhrds

Emission Standards N -
Organization Parameters | Measuring Maximum |  Measnring Methods
S}'stegnls Permissible Limid (suimmary)
(%) '

(1) ONEB (Office |Black Smoke/Bosch 40 1) No-load acceleration ai
of the National 3/4 of maximum rotating
Envirpnmem speed. . Use maximum
Board) value of the two mea-

surements.
: - or
Hartridge 52 2) On test bench, running
with- full-load at 60%
of the maximum rotating
speed. Use average valve
‘ of the two measuremen(s.
- CO Non-Dispersive 6 1} Idling
) Infrared .~ 2) Average value of the
Detection . " two measurements

{2) The Police Black Smoke{Smoke meter 40 At proper rotating speed
Department : .

(3) Department of |[Black SmokelBosch 40 The same as ONEB.
Land Transport

|Hartridge 52 » ‘
CO Non-Dispersive 6 The samie as ONEB.
e Infrared E
Detection
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Source
(1) ONEB Standards

Method of
measurement:

(2) The Police Department:

(3) Department of_Lénd Transport:

Notification of Office of the National Environment Board,

‘Dated Deceriber 14, B.E. 2522 (1979) published: in the

Royal Government Gazette, Vol. 97 Part 35, dated March
4, B.E, 2523 (1980) P, 736-7371.

Notification of the Ministry of Science Technology and
Energy, issued under lmprovémem and Conservation of
National Environmeéntal Quality Act. B.E.2518,.B.E. 2521
dated February 7, B.E. 2523 (1980), published in the Royal
Government Gazette, Vol. 97, Part 35, dated March 4,
B.E. 2523 (1980) P. 715-718.

Notification of the Police Departmem 1swed under the
Announcement of the Revolutionary Party No, 16., dated
February 3, B.E. 2527 (1934}, published in the Royal Govern-
ment Gazette, Vol. 101, part 20, dated February 16, B.E.
2527 (1984) (special issue) p. 4-5. -
Notification of the Department of land Transport No. 49/
2525, issued under Land Transport Act B.E. 2522, dated
November 5, B.E. 2525 (1982)

1.2.3 Boat/Ship/Vessel Emission Standards
Black smoke emissions shall not exceed 40% by Bosch or 52% :by Hartridge Systém
when measuring at 2/3 of maximum rotating speed.. ' :

Penalty' Two hundred baht for first vioi'ation and two thousand baht for second vielation.

Source: Nouﬁcatlon of the Harbour Depanment No. 177/1984 dated August 3, B.E. 2527 (1984),
effective January t, B.E. 2528 (]985)
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2.1 Contmunity Noise Standards : none

2. N_dise Standards

2.2 Noise Emission Standards

2._2.1 Motor Vehicle Noise Standards

Organization

Type of motor vehicle

Standards and methods of
megserement

Remarks

(1) ONEB
{Office of the National
Envirenment Board)

all type

3

2)

—

1} The noise level shall not exceed

85 dBA measured at 7.5 meters
from the exhausted pipe or 100
dBA at 0.5 meter from the ex-
hausted pipe.

Use maximum value of the two
measurement.

The motor vehicle is stationary

and engine conditions during

measurement vary accordings
to type of engine as follow: |
a) diese! engine: maximum ro-
tating speed
engine:
acceleration at 3/4 of maxi-

b) gasoline no-load
mum rotating speed
ma'lorcycle:"

if maximum rotating speed
is more than 5,000 rev./min,
the measurement shall be done
at f=72_‘of maximum rotating

c)

“speed.
If the maximum rotating speed
is less than 5,000 rev./min,
the measurement shall be
done at 3/4 of maximum ro-
tating speed. ‘

Details of 1ested field,
equipment and calibration
and others are stated.

{2} The Police
Departinent

[the responsibility of the

only motor .vehicle under

Police Department

Motor vehicle is stationary and in
normal used engine condition, The
noise level shall not exceed 85 dBA
measured at 7.5 meters for the ex-
hausted pipe or 100 dBA measured’
at 0.5 meter from the exhausted

pipe.

No other details on tested
fietd, equipment and
calibration are stated.
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Standards and mcthods of

Organization Type of motor vehicle Remarks

measurement

(3) Department of Land | only motor vehicles under | The motor vehicle is stationary. | Details on tested field,

Transport

the responsibility of Depart- Both engine conditions of dicsel { equipment and calibration
ment of Land Transport |and gasoling engine during measure- | are stated more or less the
ment and also the noise level stan- | same as ONEB

“|dards are the same as stated in
ONER's standards and methods
of measurement. '

Petlalt)': (§})
@

Source:

(3)

(h

(2)

(3

ONEB : none

The pohce Departmem

Whoever violate the regu!anon for the first time will be fmed for five hundred baht
for motor vehicle, two hundred baht for motorcycle and for the second time the
fine will be two thousand baht ‘

Department of Land Transport

The fine will be within fifty thousand baht.

()NEB : Already approved by the National Environment Board, 1o be issued under
the Notification of the Office of the National Environment Board and
-Notification of the Mmlstry of Science, Technology and Energy.

“The Police Department

Notification of the Police Department dated February 3, B.E. 2527 (1984), published
in the Royal Governmem Gazette Vol. 101, Part-20, dated Peb:uary 16, B.E. 2527
(1984) (special issue) P. 4-5.

Department of Land Transporl

Notification of the Department of Land Transport No.78/1984 dated September
14, B.E. 2527 (1984).
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2.2.2 Bﬂal/Sh:p/Vessel Nome Standards
' The standard is 85 dBA, measuring at 7.5 meters away from the vessel when the vessel
is under stationary state with the mode of no- -load acceleration at 273 of the maximum rotalmg'
speed or 100 dBA at 0.50 meter with the same condition.

Penalty: Two hundred baht for first violation and two thousand baht for the second viclation.

Source: Notification of ‘the Harbour Department No. 177/1984 dated August 3, B.E. 2527
(1984), effective January 1. B.E. 2528 (1985) :
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2.3 Noise Standards in Workplace
2.3.1 Standards by Ministry of Interior

Naoise Jevel Exposure time
. : . Hemark
{dBA) ‘ (hours per day)
91 less than 7 Ear plags or ear muffs are
90 7-8 needed in case of nessesary..
RO ' more ;th_an B
140 not allow

Pcnait}

Any. Employer and employce who violales or neglecls to act in compliance with the
. prescrlptlon of the Mmlstrv of literior issued under Article 2 of the Announcement of

: Vthe Revoluuonary Party shall be liable fo a term of imprisonment not exceedmg Six

Source:

months or to a fine of not over twenty thousand bahl or both.

Notification of the Ministry of Interior, |ssucd under the Announcemenl of the Revolu-
tionary Party No. 103, dated November 12, B.E. 2519 (1976), published inthe Royal
Government Gazette, Vol. 89, Part 148, dated November 30, B.E. 2519 (1976).

2.3.2 Standards by Ministry of Industry

Penaliy:

Source:

— Ear plugs or ear muffs shall be provided to worker who works in the factory with
noise level exceeded 80 dBA.

— Ear guard shall be provided to worker who works in the workplace that may be
dangemus to pinna and ear canal.

— The factory shall control or ehmmate odor, noise, vibration, dust, soot and smoke
to the level that do not cause any nuisance,trouble, damage or health problem to
the nearby community.

According to Factory Act No. 2 B.E. 2518 (1975} which rules that violators are subjected
up to one month lmpnsonmem of fined not more than ten thousand baht or both.

‘Nouﬁcallon of . the Ministry ‘of. Industry No. 4 (B.E. 2514) issued under the F'tcl()r}

t\c[ B.E. 2512 (1969) ‘dated August 11, B.E. 2514 (1971), published in the Royal Govern-
ment Gazatte Vol. 88 (special issue) da{ed August 14, B.E. 2514 (1971).
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