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t team has been cQmmisioned bY the

Canadian Embassy to conduct a Study on

fety Protection Equipmnt Industry.

overvi.ew on Environmental and Safety

tc the Canadian investors who are

t i~n tkiis industry.
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bis 111vest@nt on~ saÇety coricerns rather than solving

employee's safety problems widt bigher expenses.

Accidents frow job execution, on travelling ,by electricity,

fire, etc. bave underm±ned an enor.mous unseen 3.oss.

* WThe facts that materia%4ised su.ch znisery to the~

Tha4 people are :

1.Th obslee an npaing rgul~ations
2. Te wan2 impemetati.n of reglators and4

allowed< a aumfrte illga prclcs

3. The unrestrce and4 inctinuity lon te

efforts o~f seea ovrm s durin te e

qovernmentR for the riw approachi to probem

did not speciid " a muset" to the
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f ew latest governments

icurrently with the sanie

iof the law and
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1. Several prjeta on polltion inx Bnkokç Q1ny costs

over Baht 2,500 millo shudb ttractive~ to follow p by

Canad*an ±1vestoX's.

million Rai> is more or less a big magnate.

3. Inl major bi iis mr hn10 ih r

bulinso oe 1 triswilb etblse i 4as

Saftyfailtis ik frealamfie tadat ariton

firesprnkl, et. cn yeld n iterstin inestent

4.Frte tuy o vros pcfi nusre

reltedtotheEnirometalan Saet Prtetio Euipen



RESEARCH1 METHODOLOGY

THE~ STUDY ON

ENVIRONMENT4,L AND SAFETY PROTECTION EQUIPMENT

1.Objective

and af;y Protecti.on Equ±pm.nt.

2.Scope of Stiady

The tudyon nvirnmetal anid Safety Protection

Eqimetcopissth oloii leet

1. eea nioenaSiuto
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5. Organ4zation anid Re1ated Agenci.es9

6. Government ReguJlations O

7. Governîint Projects

8. Distributor and Consultant Firms

The primary data <is obaned from structured interviews

wit th 4uatrr itiutr-n mot n h

secodar daa colecionfroma nmbe of ovenmet an prvat

agencies



Enterprises



4. Tim ing

After planning the research designl at the end of

October 1989, then we obtained sorne secondary data f rom varlous

sources of information. And at the end of November., we

started to interview with both public and private sectors

such as manufacturers, consultants, distributors, and importers

of the- Envi.ronmental and Safety Protection Equipinent industry

Af ter that we compiled the data and prepared for the

report. Finally, we f inished the report at the end of

February 1990.

5. Problems and Limitation

1. Due to time constraint and incooperation of -some

manufacturers, distributors and importera, we cannot f ind, out

the more important figures on specific items in this industry.

2. The import and export data for the Environmental

and Safety Protection industry is unable to be dug out because

the presentation is sum u p into one category eg. the value of

import and export of Toe-shoes ,it is categorised i.n "Shoes",

inwhich is consj.sted of many types of zhoes and no specific

value shown.



3. Regardiig *thé Personal SafetY Equipment an

unfamiliar product to rnost peoPle the data on specific items

have been available in a small group of manufacturers and

importers, who are sensitive to cornpetitors and new corners, the

cooperation was nearly in vain.
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GENERAL ENVIRONM~ENTAL SITUATION

1. Forest Area Thailand has total area of 320 million

rai. Northern and rortheastern regions are jointly biggest

region with total area of abou't 106 million rai each,

foj.lowed by southern (44 million rai), central <42 million

rai) and eastern region (23 million rai) respectively.-

In 1961, 53.3 per cent of the country's area is

forest with northern region having highest ratio of forest

area (68.5% of total area>, followed by eastern region (58%),

central region (53%), northeastern (4216) and southern (42%)

raspectively, Howaver, ratio of forast are droppad remarkably

to 28.0 par cent in 1988 with northern region still having

highest ration (417%) followed by central (25%), eastern

(22%), southern (21%) and northeastern (14%) respectively.

It is sean that durizig 1961-1988, forests in

northeastern and aastern ragions had been sevarely dastroyed

as proportion of forest area had been reduced trom 42 and 58

par cent to only 14 and 22 per cent respectively. During

the. same period, haîf of foreats in central and soutIhern

ragions had been destroyed with proportion of forest area

being raduced Zrom 53 and 42 par cent to 25 and 21 par cent

res«Pecti.vely. Northern region j., the region with lowast rate



Table 1

Forest Area of Thailand

Unit : 1,000 Rai

-- - -- - -- -- - i -- - ------------------------------------------------------------------ ---------

Region Total 1 Forest Area

Area I 1961 t 1973 1 1976 1978 t 1982 1 1985 1988

North 1106,028 1 72,672 t 70,997 t 63,954 t 59,336 t 54,848 1 52,579 i 50,251

East I 22,814 t 13,227 9,398 1 7,894 1 6,898 5,000 t 4,994 1 4,896

Northeast 1105,534 t 44,315 t 31,669 : 25,934 1 19,513 1 16,179 t 15,140 14,808 1

Central 1 42,124 | 22,288 t 14,981 t 13,641 1 12,766 | 11,573 I 10,768 I 10,700 1

South I 44,197 | 18,516 1 11,522 I 12,587 1 11,002 1 10,276 t 9,678 t 9,143 i
-- - - - - -- -- - - -- - - -- - - -- t ---- ! -- -- - -- - - -i- - - -

Total 1320,697 1171,018 1138,567 1124,010 1109,515 I 97,876 I 93,158 I 89,798 I

--------- -------- i-------- !-------- --------1--------i-------- -------- --------

Source : Forest Department

Table 2



The main causes for the rapid reductio' in forest

areas are illegal cutting of trees, forest encroachment for

agricultural purposes, shifting cultivation, rotation

f arming,governmient utilization of forest areas for other

purposes such as dam construction and jungle f ire, etc. In

northern region, there is also problem of deforestation by

hilitribes for shifting cultivation, and jungle f ire is

caused mainly by human rather than by nature.

2. Ai ult Thailand is formally an agricultural

country which is progressing rapidly in science and

technology sectors. In the past decades, the rapid economic

growth lias increased air pollution f rom industry,

communication, transport, and other activities!.

The major sources of air pollution are motor

vehi.cles and the industries, mhers are more than 3 million

motor vehicles in ThaiJ.and. The pollutants trom motor

vehiclea include carbon monoxide, hydrocarbols, and

suspended particulate matters (SPti. Lead f rom gasoline is

also dangerous to public health.

Industry in Thailand is growing rapidly and there

are more than 90,000 f actories in Th1ailaXid at the present.

Many of tliem cause air pollution, especially smali plants

which are located in the densely populated communities.

Fishmeal and bofle plants, metal smelteri and plastic

manuacturers usually causes problems with nearby residents.



2.1 Suspended Particulated iMatter (SPM> Pa-rticu1ateý

Matters exist naturally and also f rom manmade activities,

such as from motor vehicles exhausts, traffics, industri.es.

They can cause respiratory problems as well as visibility

disturbarice.

Resuits frein Office of National Environinent Board

monitoring network of 1983-198 6 shows that particulate

matter levels of ail stations are above, or very near the

ambient air quality standards for SPM1 (o.10 mg/cu.DI for

annual average). The resuits jndicate seri.ousness of the SPM

problein ini Bangkok Metropolitai area.

Hourly samples of SPM are aiso mornitored and it is

f ourid that SPM level is always highest in the early morning

when there is heavy traffic and calm wind condi.tion.

Complaints f rom SPM problem also arise f rom

activi.ties such as tapioca loading and manufacturing, steel

smelting and constructions, especially in the central and

eastern provinces.

2.2 Lea Lead in the air usually cornes f rom lead lin

the gasoline used as the antilcnoc)c agent. During combusti~on,

lead is emitted witki the *xhaust gases into the air. Lead is

a highly toxic substance wich can cause gastroinItesinal

,mtiilhAnrp as well as effects on the nervous systems.



Lead levels ini the air during 1983-1986 were found

to be betweefl 0.1-1.0 mficrogram/CU.m. anid the anriual ineans

are from 0.19 to 0.66 microgram/cu.ml., stili far below the

ambient air quality stand~ard of 10 microgram/cu.m. the

levels of lead decreased in 1984-85 since the governnent.'s

reduction of lead in gasolinre f rom 0.84 g/litre to 0.45 
g/

litre in 1984. Increasing use of diesel fuel and LPG which

have no lead content also contribute te, the dowriward trend

of ].ead level in the air.

2.3 Nitrogen Dioxide Nitregen dioxide is the resuit of

high temperature combustion which causes reaction betweea

oxygen and nitrogen to f orm nitrogen oxides (No and nitregen

dioxide, which is brownish in celer and acidic>.

Leve2. of nitrogen~ dioxide in Bangkok was f ound to

be on2.y about 0.02 mg/cu.m.{1 heur> as compared to 0.32 mg/

cu.m. of the ambi.ent air quality standard <as measured at

f ive stations).

2.4 Ozn Ozone is the gas that f oms f rom

photechemical reacticas, with precursors as nitrogen oxides

and hydrocarbons, anid sunli.ght'as thte source o~f energy which

lea~d te the formation of ozone anid other oxi.dized

hydrocarbons. Theese photochemical oxidanits cause eye

irritations and plant dama>ges. The probleml occured ini major

cities such a~s Los Angeles and Tokyo.



levela were f ound ini March-May, when solar radiation is the

strongest (0.15 mg/cu.Jn) but in rainy season (June-October>

the levels declined to 0.05 mg/cu.m. Highest concentrations

are always observed around noontime.

Climatologically, Bangkok is irifluenced by morisoon

winds in ail year round. During the Summer (February-

September> the southerly wind prevails, and the rest of the

year the northerly wind prevails, Theoretically tiiere should

not be excessive bui.ld up of pollutants in Bangkok for a

verly large period of time.

There are no observable level of ozone ini other

cities.

2.5 Sulfur Dioxide Sulfur dioxide is the. result of

sulfur compounds in fossil fuels such as fuel cil or coal

being combusted, or result f rom industrial activi.ties such

as sulfuric acid manufacturing plants. Sulfurdioxide is toxic

and causes irritaions to respiratory systems as wel). as
damages plants and properties. IN North America and Europe

it causes acid rain which destroys forests anid wildlifes.



Already there have been comp2.aints f rom this gas

f rom residents near f actories and acid manufacturers due ta

plant damages and odor, thus there should, be control

measures to prevent the future problen.

2.6 Carbon-Mronoxide Carbon monoxide is the gas

resulting trom incomplete combustion of fuels, and j.s toxic

gas which is colorless, odorless, and tasteless.-It cari

combine with haemoglobin in the blood and cause oxygen

insufficiency in persans who are exposed to high

concentration, which resuits in dizziness and fainting.

Carbon monoxide occurs in densely traffic areas.

The ambient air quality standard for carbon

monoxide is 50 mg/cu.m. (for 1-hour average) and 20 mg/cu.m.-

(for 8 hour average). Monitoring of carbon monoxide (CO)

during 1983-1986 at stations ini Bangkok indicates that there

were no violation of ambient air quality standards for co.

Levels remain around the same for the 4 year period, whîch

may be *xplained by the f act that consumption of gasoline in

Thailand has grown only ten percent during 1983-1986, as

people preferred to use diesel and LPG for automobiles. These

fuels produce less CO when being used in transportation.The

levels are hiqher in winter (October-January) as the cool

weather Droduces inversions and calzn periods especially at



2.7 Results of Monitorinci of Aznbient kir Qualitv Since

the pollutants those were f ound in the ambient air at thie

permament monitoring stations at hi.gh concentrations are

carbon monoxide and particulate matter, it is interesting to

monitor near thie major streets to be nearer to the sources

of both po2.lutants, the motor vehicles.

Office of the National Environment Board has

monitored levels of carbon rionoxide, particulates, and lead

near major roads i.n Bangkok during February - March 1.984

(which happened to ke during the changing of several roads

in Bangkok to one-way system), Levels of CO and particulate

matter at some sites were f ound to be higher than National

Ambienzt Air Quality Standards.

I 1.985 there were 4 monitoring sites near major

roads, and in 1.986 and 1.987, two sites each. Resuits which

stil.l showed violations of standards for particulate matter

an carbon jnonoxcide i.n some places.



Sulf ur dioxide arid nitrogen dioxide were flot f ound

i.n any significant concentrations ariywhere, which indicates

that the more immediate problem is on automobile emi2ssion

rather than industrial sources..

However, the latest survey conducted by ONEB found

that in Bangkok overali air pollution is worselifg steadily

-and spreading to ail the main business districts of the city.

ONEB rated the capital's atmosphere as "dangerous" throughout

1990. The acceptable air quality index is set by ONËB at 100

anything above this f igure is "'badt' and below is "good". The

citywide average air quality index in Bangkok reached 271

throughout 1989.

The ONEB also reported a wcrsening of'air quality

around thie Patpong area off Silom road, where a recent

investigation f ound an alarming concentration of small

particles reaching 340, and carbon monoxide reaching 270

against the standard of 100.

In other areas around the city the air quality

index is acceptable at about 90.5.

The ONEB named public buses a major source of air

pollution, About 60 per cent of the Bangk~ok Mass Transit

Authority (BMTA> buses' exhaust fumes exceed the standard

according to the latest survey. In 1985 survey, only 25 per

cent of 3,QO0 buses were reported to be emitting pollution

fumes. With an average 10 per cent annual increase in al

types of vehicles on Bangkcok streets, pollution will get



Black smoke from diesel engine vehicles comprises

mainly particles of dust anid hydrocarbons which cari be

dangerous to human being. Not much attention is being given

hydrocarbon substance si.nce there is no study of its sudden

toxicity apart froin its potentia. to be a cancer carcinogan

substance. Besides bei.ng a part of the black exhaust sinoke,

hydrocarbons can also corne f rom amail engine vehicles such as

motorcycles and small four-wheel cars known as the Si Lor

Lek.An increase of these sinali vehicles as a corivenient

transport service in sois or the main roads in traffi.c jams

has led to an increase of hydrocarbons in the environinent.

The standard measurement of 100 for used vehi.cle

exhausta allows for 6 per cent carbon monoxide, 1,000 PPm
(part per million) hydrocarbon, and 40 per cent for the

Bosch system of black exhaust measurement.

The deteri.orati.on of air quality ini Bangkok is

also a result of high lead content in gasoline. Even the lead

content ini gasoline was reduced froin 0.84 grain/litre to 0.40

gramn/litre in 1984, it is stili considered too high compared

with other neighbouring countries. Hong Kong, Singapore and



2.8 Air Quality Standards

2.8.1 National Ambient Air Quality Standards
----------------------------------------------------------

1-h r 8-tir 24-hr l-yr

Pollutants average

value

mg/m3

average average

value value

oeg/M3 mg/ni3

average

va lue

mg 1m3

Methods of

Measuremen t

Carbon
Monoxide (CO)

Ni t rgen

Dioxide(N02)

Sulfur

Dioxide <50)

Suspended

P<articulate

Natter (SPMN)

Photochemical

O0xidant (03)

Lead (Pb)

50

0.3z

20 - - Non-Dîspersive

Infrared Detection

- - Gas Phase

Chemi luminescence

-0.30 0.10* Pararosaniline

0.33 0.10* Gravimetric-High

Vol umn

0.20 -Chemilumi.nescence

0.01 - et Ashing

Note : * = Geometric mean value.
Sources : (1) Standards: Notification

Environment Board..No.2,

of Office of the National

dated November 6,B.E.2524.

published in the Royal Goverriment Gazette..Vol.98,

Part 197, dated December 1. B.E. 2524. (1981)

P. 4322-4323.'

(2) Nethods of Measurement : Notification of the Ministry

of Science, TechnoJ.ogy and Energy, issued urider

National Environziental Quality Act B.E.2518, B.E.2521,

published in the Royal Government Gazette, Vol.98,

I'art 197, dated December, 1, B.E. 2524 (1981)

-----------------------------------------------------------------------

-------------------------------------------------------------------------



2.8.2 Emission Standards

A.Industrial Emissi.on Standards

In order to avoid industrial nuisance problems,

the intensity of smoke at the mouth of the stack shall fot

exceed 40 percent of total blackness by the Ringlemann scale

except for the short periods of time during starting of

operation, soot blowing, or other malfunctions of the soot

control system.

Penalty:

Source

According to Factory Act No.2, B.E. 2518 (1975)

which rules that violator are subjected up to one

month imprisoninent or f ined not more than 10,000

bahit or bzoth.

Notification of the Mrinistry of Induatry No.4,

B.E.2514 (1971) issued under Factory Act jB<E.Z512

(1969)dated August 11, B.E.2514 (1971),

publiahed in the Royal Government Gazette,

Vol.86 (Specia1 issue) dated August 14,. B.E.2514

(1971)



Proposed Industrial Emission Standards by Industrial

Environment Division, Ministry of Industry

No Substance Source Proposed Standard

Values

1. Particulate

2 Snok, opacity

3 Aluminium

4 Alcohol

5 Aldehyde

6 Ammonia

7 Antimony

8 Aromatics

9 Asbestos

-Boiler & furnance

Ileavy oil as fuel

Coal as fuel

-Steel manufacturing

-Cement plant and

calcium carbide plant

-Rock and gravel

aggregate plants

(production capacity more

than 50,000 ton per year)

-Other source

Boiler and Furnace

Furnace or imelter

any

any

gas
any

any

any

source

source

plant

source

source

source

0.3 g/Nm3

0.5 g/Nma
400 mg/Nm3

400 mg/Nma

400 mg/Nm3

500 mg/Nm3

not exceed 40%

Ringlemann scale

(dust)300 mg/Nm3

(Al)50 mg/Nm3

0.05 lb/min

0.05 lb/min

25 ppm

25 mg/Nma

0.05 lb/min

27 mg/Nmu
------- --------------------------------------------------------------



No Substance

10 Arsenic
il Beryllium

12 Carbonyls

13 Cidorine

14 Ethylene

15 Ester,

16 Fluori.ne

17 Hydrogen

18 HydrogenI

19 Rydrogen

20 Cadmium

21 Copper

22 Lead

Mercury

Co
S02

Source

any source
any source

Burning refuse

any source

from production

any source

any source

:hîoride azny source

7luoride any source

;u1phide any source

any source

any source

or by usage

any source

any source

any source

112S04 production

Other activitjes;

- Bangkok and its

vicinities
- other area

Proposed Standard

Values

20 mq/Nrn3 ----

10O mg/Nm3

25 ppm

20 mg/Nm3

0.03 lb/min

0.05 lb/min

0.3 lb/ton P20O

200 mg/Nm3

10 mg/Nm3

100 ppm

1.0 mg/NW4

dust 300 mg/Nm3

(Cu)20 mg/Nm3

dust 100 mq/Nm3

(Pb)30 mg/Nma

0.1 mg/Nm3

1,000 mg/Nis

500 ppm

e



No Substance Source Proposed Standard

Values

26 NOCombustion source 1,000 mg/Nm3

HNO3 production 2,000 mg/Nm3

and others

27 Nitric acid

28 Organic Material

29 Phosphoric acid

30 Sulfur trioxid

31 Sulfuric acid

any source

any source

any source

any source also in

combination witb 12S04

any source

70 ulg/Nm3

0.01 id/min

3 mg/Na
35 mg/,Nm3
as H12 504

35 mg/Nm,



a. Motor Vehicle Emission Standards

Esission Standards

Organization Parameters Measuring maximum Measuring Methods

S$stels 'Peraissible Liait: (subearr)

------------ - - - ----- ------ -------- -- ---- -- -

1 N) ORES (office Black Sooke Bosch 50 1) At rapid acceleration

of the National under no-load condition

Environment Board) :to maximum rotaing speed.

Use maximum value of the

tvo mssurements.

or

t-------------

hartridge 52 :210n test bench, running

Bosch 0 with full-load et 60%

:of the maximum rotating

speed. Use average valve of

:the two messurements.

-------------- -------- --------- i ----------------------------- t

CD Non-Dispersive 6 ýI)Idling

Infrared :2)Average value of the

Detection :two ensuresents

(2) The Police Black $Soke Isoke mater 40" :At proper rotating speed



Sources:

(1) ONEB

Standards - Notification of Office of the National

Environment Board,Dated January 28, B.E.2531

(1988) published in the Royal Govenment
Gazette, Vol 105, Part 73,dated May 5, B.E.2531
(1988) P.3679-3680

Notification of Office of the National
Environment Board. Dated December 14, B.E.2522
(1979) published in the Royal Government
Gazette, Vol 97, Part 35, dated March 4, B.E.
2523 (1980) P.736-737.

Method of - Notification of the Ministry of Science,
Measurement Technology Measurement and Energy, issued

under National Environmental Quality Act. B.E.
2518 (1988) p.3665-3666

- Notification of the Ministry of Science,
Technology and Energy, issued under National
Environmental 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.

(2) The Police Department



(3) Oepartmeit of Land Transport:

-Notification of the Department of land
Transport issued under Land Transport Act B.E.
2522, dated September 9, B.E.2531 (1988)

C. Boat/Ship,'Vesel Emissj.on Standards
Black smoke ezisions shall fot exceed 40%6 by B-osch

or 52%- by Hartridge System when measuring at 2/3 of maximum
.rotatirig speed.

Penalty: Two handred baht for first violation and two
thousand baht f ôr second violation.

Source :Notification of the Harbour Department
No.177/1984 dated August 3, B.E. 2527 (1984),
effective January 1,B.E. 2528(1985)

2.9 Government Policy on Emission Control

Accordi.ng to, the pollutants f rom motor vehicles
ijiclude Co, H2C and susperided particuj.ar matters were found
to be higher than National Ambient Air Quality standards, the
ONEB is now reviaing the Emission Standards for Automobil.e in



3. Noise Noise problem in Thailand results from traffic
and industry. At the present there is no community noise
level standards, but there are vehicles' noise emission
standards as well as working standards.

Office of the NAtional Environment Board(ONEB)
monitored noise levels at many locations near busy roads in
Bangkok and other cities . Many of the locations were found
to have noise level (Leu (24)) greater than 70 dBA, which is
the US.EPA standards for long-term hearing protection. This
results from noise emitted from trucks, buses, and motor-
cycles (table 3). Long-tail boats also cause loud noise.

Table 3

Province

1. Phuket

Percentage of Motor Vehicles that Violate
Noise Standard (Standard : 100 dBA of 0.5 metre)

Tvpe of Motor Vehicles that Violate Noise
_otr Vehicle Standard

Had Yai

Chiang Mai

Khonkaen

Motorcycle

Diesel Car

Gasoline Car

Motorcycle

Motorcycle

Motorcycle

Motorcycle

Motorcycle

Mini Bus

Diesel Car

1983

53.3
26.0

1987
5.0

58.2

39.6

10.5
2.7

8.3
10.4



4. WaterQ Oulity

4.1 Fresh Water In Thaj.land, water is divided into 2
catagories i.e., inland fresh water and seawater in Guif.of
Thailand and Andaman sea. In nature, fresh water and seawater
are interrelated in hydrologic cycle. Thus, rainfail îs a
major source of inland fresh water. According te geographical
con~figuration of Thailand, we can divide watershed into four
areas as follows:

1. Northern Waterulied Area : Raint ail in this
Incuntainous area converges te forin many rivera draining into
central part of the. country, which contribute watershed area
of Choo Phraya River.

2. Central Watershed Area : Ccmprising low-land area
in conjunction w±th northern watershed area. Central
watershed area la the. engin of some shert-ranged rivers,
such as PaSaIc river, BangpaJkong river. These two mentioned
areas are thie origin of rivera draining into inner part ef
Gulf of Thailand, important cnes are Chao Phraya river, Ta
Chin river, Bangpakong river, Mae Klong river :

3. Northeast watershed area : Siope of thie area is
the. origixi of river draining into Khong river. The.. are Moon
river, Ch.. river.

4. Coasta. watershed area: Located in the. east and
south. Xt is the origin cf short-ranged rivers drainiing into
the. sea, for instance, Tapi river.



In later period of time, construction of dams for

the purposes of electric power generation, agriculture has
established a number of reservoirs, i.e., Bhumiphol dam.

A portion of rainfall in watershed area may lead

to ground water, another source of fresh water, through the

process of supage.

Table :Number and Volume of Important Surface Water of

Thailand

------------ 1 ------------- 1----------------- ---------------------
Region 1 River I Reservoir t Natural Impoundment

I No Ivol(Mil m3)1 No ivol(Mil ma3)1| No I vol(Mil m3)
-------------------------------------- 1-----------------i---------------

1. Northeast 1 3 1 26,558 1 552 1 6,231 I 1 I 193
2. North 1 6 1 23,175 1 44 1 48,723 1 11 34
3. Central 1 6 1 29,720 1 27 1 18,780 1 1I 156
4. East 3 1 3,747 i 19 : 333 1- -

5. South 12 1 6,795 1 6 1 6,708 111 53
--------------------------------------------------------

Total 120 1 89,995 1 648 1 80,775 .I 4 1 436
------------ --- i ----------- I-------------------

Source Report on Environmental Situation in 1980,
National Environment Board.
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Cause of water pollution in Thailand has become

evident during the last one or two decades. The major cause

cornes from rapid development in industry, agriculture and the

establishment of densely populated communities. In old days,

wastes dumped into the water were not of great amount. Nature

had an ability of self-purification or po2.lutants were

diluted to an extent that problem could flot arise. Dirtiriess

in water cornes mainly f rom human communities.

Af terwards, a large number of industries have been

established, their wastes are discharged into the water. As a

consequence of industry developrnent, a hugh amount of labour

is required and inevitably bring about community expansion.

Ail these f actors together yield an increase in water demand

and water pollution follows. This situation occurs rapidly in

various locations and resulting in an increase of

deteriaration of natural waters.

Chemical fertilizers and pesticides are essential
for agricultural development s0 as to increase output. Parts

of fertilizers and pesticides residue is leached into water

body. The problem of water pollution bas threatened various

usera in different purposes where different water quality is
needed, for instance, domestic water supply, animal husbandry
and various kinda of industry. They normally obtain water

f rom the same source endangered with pollution. The question
cornes where they can obtain water of aqreeable quality and
oeuf ficient quantity.



Ini Thaîland, sources of water are fresh water and
seawater, both have beeri polluted. Changes in water quality
fali under three main respects, i.e., chemical, physical and
biological.

4.1.1 Chemical ProDperties Lowering of Dissolved
Oxygen (Do) in varjous water body is a pheriomenon which
clearly indicates the 5ollution. Cause of lowering DO is
the excessive discharge of organic matter into water. Causes
of tliis type of pollution corne f rom agricultural products
processing factories and domestic areas. It can be claimed
tIhat in moat cases, releases of these materials into water
are of non-poi.nt source type, since f actories and domestic
areas are usually located on river bank. Bacterial
decomposition of organic.matters causes thie lowering of DO.
If anoxic condition prevails, accumulation of H2aS at bottom
of water body Axists, water has an agreeable odeur.

Problem of lowering of DO ini some important rivers
are described below.

Chao Phrava River : The largeat river in Thailand
originated in the north of Thailan4, and f 1ows te the Gulf of
Thailand passing through more than 9 major cities anid
provinces including Bangkok. Many industries have been buit
on the bank of this river (more than 60 factories). Waste
loading of the r-iver is more than 400,000 kg B0D per day



during 1981-1.985 DO content ini lower part of Chao Phraya
river (Km 7-62) is under the standard set by NEB at 2.0 mg/i.
ie.,1.1-1.5 mg/i during 1981-1984 anid deciinirig to 0.29 mg/i
in 1985. The DO content in Choa Phya river is critically low
in the area between Rama 1 Bridge and Bangkok Port with BO
content of only 0.5-1.0 mg/i during 1978-1986.

Mea Klonc -River Originated in Karnchanaburi
Province and f lows to the Guif of Thailand in Samutsongkhram.
It passes niany big cities such as Karnchanaburi, Ratburi and
Samutsongkhram. More than 30 factories are on the bank of
this river and discharge wastewater loading is more than
7,000 kg BOD/day. During last decade, this river bas been
heavily poiluted by wastewater discharges from sugar
refimnris. Avorage DO in summer is 1 mg/i. Later,
Departmontof factory, Ministry of Industry had created water
treatment plants, this bas improved the situation with
average DO being increased to over 4 mg/i.

Ta Chin River : A tnibutary of Chao Phraya river.
DO bad been lowered in Suphanburi province and its estuary.
In 1982, DO reached a minimum level of 0.87 mg/i in Nak~hon
Phathom province. Later in 1983-1984, DO in the ostuarino
area was iower than 2 mg/i for the whole year indicated that
the. water quality of Ta Chin river was steadily dotenioated.

Bangraconq River : A short-ranged river, water
qu~ality is at a satisfactory level, with average DO of 4
mg/l.However, water quality when passing through Chacherngsao
province shows a tendoncy of having lower Qruality.



4.1.2 Phvsical Pr22erties It is found that amourit

of suspended particle in rivers is high. In raifly seasons,

varioaus rivers usually carry high amount of supended

particles due to erosion of river bank. There is also problem

of pumping excessive amount of underground water which causes

Banglcok's sin>king of land.

4.1.3 Biological Properties Determination of

coliform bacteria is undertaken. it is frequent.ly found that
water i~n domestic areas of teri contain such organism at high

level, which iridicated low efficiency of domestic waste

treatment system.

4.2 Sewae Tiiailand bas two coasts; the. Gulf of
Thailand and the, Andaman sea coast. One curves around the

scoaped aut shiore of the. Gulf of Thailand and bas a 1,ngti of

1,870 kms. The. otiier lin.. the. shore of the, Andaman Sea of
the. Indian Qcean and has its l.ngth of 800 kms extending

northwards f rom Malaysian border ta the. Burmese barder.

The. Upper/Inner Gulf of Thialand is a receivîng

area for ail ki.nds of waste f rom the. rivers. Even the. fast
deteriorati.on of f isiiery resources in the Inner Gulf of

Thailand is obviausly caused by overfisiiing. However, the,

chiange of wator characteristics due ta dissimination of
variaus poilutants may b. anather factor for the. resource

deterioration.



collected monthly from the mouths of the Bangpakog River,
the Tachin River, the Maeklong River, the Petchburi River and
the Pranburi River in April 1979 to March 1980 and analyzed
for lead, zinc, copper, cadmium and mercury contents. The
results illustrated the annual variations of the heavy metal
concentrations in waters and sediments. The concentrations of
Pb, Zn, Cu, Cd and Hg in water, sediment and aquatic fauna
are shown in Table . The water and sediment concentrations
of those heavy metals were considered to be in the range of
safe levels. However, the high concentrations of heavy

metals, particularly Pb and Cd, in aquatic fauna, together
with the high values of bioconcentration factors, posted a
warning sign of hazardous effects on aquatic fauna and
ecosystem.

Table Variations of the heavy metals concentrations

in water, sediment and aquatic fauna
-------------------------------------------

Parameters Concentrations of Heavy Metals

vater (ug/1) Sediment (ug/1) Aquatic fauna(ug/1)

Lead 9.6 - 12.0 13.1 - 25.7 12.7 - 33.7

Zinc 2.2 - 6.4 28.7 - 54.4 8.4 - 17.2
Copper 14.6 - 27.1 5.4 - 13.3 3.9 - 11.7

Cadmium 1.9 - 2.0 0.12 - 0.26 0.9 - 3.7
Mercury 0.24 - 0.38 0.007-0.017 0.012- 0.051

>ard Environmental Management Plan

.isting coastal water quality in
nd Ban Phe Bay is very poor and
for cleaning up because it is



jeopadizing the principle bene ficial uses of these areas.

Highconceltratiofl of coliforms and heavey metals in Chonburi

Bay may affect the productions of shellfish. Water quality 
of

10w aesthetic values in Pattaya Bay and Ban Phe Bay is

jeopadizinç the existing tourism activitY and decreases the

opportunity for tourism promotion. It was f ound that lead anid

zinc have trend i.n high concentration according to the

monitoring data of the Upper Gulf in 1982-1985 (NEB 1986,)

however ail the heavy metal concentrations is stili withir±

limits flot exceed the US.EPA standards.

Betwee n March 1985 and May 1986, samples of

subaurface water (lm.) and surface sediments were collected

from stations on the Upper and Lower Gulf of Thailand. These

have been azialysed by fluorescence spectroscOpy (UVF) in_

order to provide information on the levels of hydrocarbons

generally present in the Gulf. It was f ound that ail samples

were contaminated with petroleum hydrocarbons. Total

hydrocarbon concentrations of water samples f rofri the Upper

Gulf ranged from 0.65 to 8.3 ug/1 crude oil equivalents, with

the mean of 2.3 ug/1. In the Lower Gulf the range of

hydrocabon f ound was 0.07 to 6.6 ug/1 and the mean was 1.3

ugIl.

Sedimentation rates in the Upper Gulf of Thailand

were studied by using the Lead-210 method. The values were

f rom 3.3 - 8.9 mm/yr. Sediments in the lower part of the

Upper Gulf appear to have lower sedimentation rates. Data

suggest that most of the sediments transported by the

Maeklong, Tachin, Chao Phraya and Bangpakong Rivers

accumulates in the northern part cf the Upper Gulf.



Contamination of organochiorine insecticides and
PCN's in 3 bivalve species of mollusc and sea water from the
east coast of the Upper Gulf off Thailaid in the area off Cha
Choeng Sao and Chon Buri were studied f rom 1982-1983. Ninety-
six samples off green mussed (Mvtilus vîridisL), 64 samples of
oyster (Crassostrea cominercialis) 28 sample off cockle
(Anadara granosa) and 54 samples off sea water were extracted
and quantitated by gas chromatograph. The resuits showed that
DDT, BHC, dieldrin, eridrin and linridane were f ound in those
mollusc sazuples. DDT was also f ound in sea water sainples. The
level off contamination off these insecticides were lower than
0.01 mg/kg. Heptachlor, aidrin, chiordane, endosuif an and
PCB's were flot detected i.n these samples.

In 1982-1983, a monitoring work was conducted E-or
coastal water quality in Anidaman sea coast. Water samplea
were taken at the surface, mid depth and substrate waters
along the Andaman sea coa.st in the northeast monsoon period.
Thie resuits are shown in Table



Table Level of some-Darazneters along-the

Anidamnan sea coast

Parameter Concentrations/values

Salinity M'B 31.10 - 34.50

Dissolved oxygen (rng/l) 2.05 - 7.12

Nitrate (ug-at NO-Nil> ND - 13.90

Phosphate (ug-at P3 O-P/1) ND - 1.54
Nitrite <ug-at N02 - 4N/1) ND - 7.00

Temperature (c)2 20.50 - 30.60

PH 7.90 - 8.40

Total Suspended SoJ.ids (zng/l) 0.45 - 20.80

Transparency (m) 2.50 - 29.00
-------------------------------------------------

In the Andaman sea, Phuket Island is considered a

valuab1e tourist resort which always has conflict with mining

and industrial business especîally on the matter of

envirorimental issue. Coastal water quality along the west
coast has been monitored f rom 1985 Up to present. The resuits

are shown in Table
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Table : Water quality of West Coast of the
Phuket (NEB 1987)

Area/Bay Nai Yang Patong(North&South) Patong Naihan

Parameters Maikhao Koh Poo,Laem Mai Ngang Karon

Kata Noi (South) Kata Yai
S--- ---------------------------------------------------

Temperature (c) 27.8-30.0 27.0 - 29.00 -

pH 8.2- 8.4 8.2 - 8.40

Salinity (ppt) 32.0-34.0 31.0 - 34.00 - -

Transparency(m) 8.0-13.00 7.5 - 17.00 7.5-18.0 -

Do (mg/1) 4.8- 6.4 5.3 - 6.90 - -

Total Coliform 110-<2,400 - 5-<2,400 -



Heavy metals are a differeit mâtter, sirice they are

not brokon dc»in easily like organic compouflds. Trhe

concentrations were general3.y higrier in river seduierats, f or
exauple lead was 1~,000 to 2,000 times more concentrated in

thie sediments of the Bangpakong, Maeklong, Petchburi
Pranburi and Tachin rivera than in their waters, while zinc

was 6,OOOto 20,000 times as concentrated ini the sediment. Thie

diX ferences vere lower for soUIO other heavy metals, such as
copper (300 - 600 times>, cadmium (60 - 130 times) and

mercury (20 - 80 times>. In qeneral, heavy metal
concentrations are stili within the, safety limita, aithougi

occasional local "hot sports" of mercury have been f ound,
probably because of illegal dumping activities.

Thie mercury concentrations f Qund ini marine animals

are generally below thie sat.ty limit (0.5 mg/kg> set by tii.
US Food and Druq Administration (FDA>. Of 221 spêcimens

collected, only two showed thie highest mercury value of 0.227
mg/kg, and only 3.6 percent of thie samples showed mercury
levels higrier than 0.1 mg/kg.

As f ar as pesticide concentrations in thie Gulf of

Thailand are concerned, the results f rom thie river moutris
were generaliy very low. However, on. value for DDT was
obaerved which was 1,400 times higrier than thie safety limit.

Again, it is thougrit that this *ay resuit from illegal

industrial dumping. DDT was detected in 12 sajnpjes out of 100



The situationi could easily have been worse thari the

present data show it to be. But there is no rooin for

complacency. One phenomena whîch has been of particular

concern in coastal areas, has been the "red tide" condition,

thought to resuit f rom the excessive nutrierits and inorgariic

pollutants which -wash down into the estuari.es and coastal

areas. Red Tides have been a major problem for the

mariculture industry, which is described ini the section of

Plariktori Bloom and are corisidered to be the major cause of

the mass mortalities affecting green mussel f arms.

As f ar as the Andaman Sea is concerned, there is

leas information about the prevailing pollution levels. In

part, this reflects the f act that the pollution problems here

are essentially very localized, including sedjinents and

slmes f rom the tin mini.ng industry in the Phuket region-and

centain ainount of sewage and oil pollution.

q



5. Waste Situation

5.1 Bangzkok Metropolitan The World bank estimated waste

situation during 1985-1997 as follOws.

Table Waste Situation of Bangkok During 1985-1997

Year No.of Population

(Million)

1985 5.3

1989 5.6

1993 5.9

1997 6.3

Waste Total Waste

(Kg/person/dav) (Tons/dav)

0.82 4,308

0.93 5,157

1.04 6,136

1.18 7,434

Source : World Bank

In September 1989 the rubbish and refuse from more

than 5.4 million population within 1569 square kilometers was

4,225 tons per day with the anticipated growth rate of 4-6%

per annum. Average solid waste would be 0.8 kg/person/day.

But BMA has collection capacity of only 4,100 tons per day.

It is seen that in 1997, total waste of Bangkok

Metropolis is estimated at 7,434 tons per day , the over

capacity has to open dumping and open burning.
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It is seen in the flow diagram ini Figure that frorn

4,200 tons per day waste collected by Banxgkok M'etropolitan

Administration (BMA), 4,095 tons (97.5%) wili go to waste

disposai site, whereas 105 tons (2.5%) will be segregated by

scavengers to be used as usable waste. Fr11 waste disposai

site, the majority of waste will go to dumping site, from.

which usable waste will be segregated by coilectors wheras

non-usabie waste will be dumped to dumping area. The

remaining part of waste f rom waste disposai site wiil be

transfered to fermentation fertilizer plant, after which it

will be transformed to ferzpented fertilizer, incinerated or

dumped to dumping site.

The problems encountered by BMA regarding waste are

as tollows:-

3.. Transportation System : At present, due to insufficiency

of waste trucks, collection and transportation to disposai

site have to be done continuously by waste trucks. This

means collection capacity of the system has been reduced

significantly.

2. Accessity Problem :. Some househoids in Bangkok are

located in areas where accessity i.s quite limited such

as householda in congested areas or those aiong the

ban]cs of river or canais.

3. Disposai Problem : Presently, BMA empioys 2 methods of

waste disposai,i.e., colnposting through fermentation

fertiiizer plant and open dumping. At this moment there

are 4 f ertiiizer fermentation plants in Bangkok with

combined capacity of 1,280 tons per day. However, since

these plants were buiit more than 10 years ago, the



operating performances are much lower than their nominal i
capacities. There are no incineration plant ini Bangkok
at this moment.

Regarding open dumping, there is problen of
accumulation of waste to the level over acceptance
capacities of dumping site. This causes unpleasant
odours and proliZeration of contagioue diseases.

5.2 Uponr Unlilce Bangkok Metropolis, normal waste
is stili under control in upcountry at t1hi. monent.
The problem that they are tacing however i.e
hazardous wastes.

A haz
wastes which,

physical, chamu

1 . causE

mort tlity

.0e i any waste or combinsti.on, of

its quantity, concentration, or_
ecticus character±stics, may

,ly contribute to an
i.n ser±ous ±rrevers:

illness; or (2) poi-

rd to human health

roduct -e
and will



facilities for the conversion of petrochernicals into
virtually every related consumer produet through its NPC-l

and NPC-2 projects.

Along with growth fias comne the threat of pollution
of the environment by hazardous chemicals. Between 1972 and
1982, the number of registered chemical plants using and
disposing of toxic materials doubled from about 300 to 600.
The rate 0f production of non-recyclable hazardous vastes
wil3. grow to almost two tons per year in the early 1990's.

In'1986, approximately 86,000 firms were registered
with the Department of Industrial Works, Ministry of
Industry, and an additional 314 firms were listed with the
Industrial Estate Authority of Thailand (IEAT). Based on
experience in other countries, however, most of the hazadous
vastes of serious concern are generated by a relatively
small percentage of these industries.

Significarit amounts of hazardous wastes are also
commonly generated by activities flot regulated by Ministry of
Industry. Electrical utilities <Polychrolinated Biphenyl or
PCB), hospitals and laboratories (intectious vastes), marine
and harbour activities (cil) and municipal vaste (oil,
solvents, cosmetics, etc.from iridividual households also
contribute significant quaxitities.

municipal soiid vaste disposai sites, although not
interided as depositories for hazardous vastes, nevertheless
contain a measurable component of hazardous materials which

constitute a pollution threat to the environment. The
municipal solîd vaste stream generally receives commercial



and industrîai waste as wall as normal househoid wastes. Ail
of thes, materials, which undoubtediy includes quantities of
hazardous wastes are combiried for disposai. With f ew
exeptiois, the municipDal solid wastes are disposed by open
dumping, of ten accompanied by burning. Ini most areas this
resuits in obvious environznental impacts of air and water
pollution as weil as ottier public heaithi problems due to the
presence of disease vectors. Small amounts of uBable
materiaJs are salvaged prior to discard from homes, shops,
and industries. Additionally, collection crews and scavengers
at disposai sites perfori further separation activi.ties.

Some hazardous waste generation wiii be heavily
affected by future increase in *nergy consumpti.on (eg.coal
anid lignite mirxinq, petroleum industry, gas and electricity
utilities> and others wjill be almost totally dependent upon
future world market demand for minerais (e.g. tin miniziq,
processing or smeJ.ting). Growth of activities aimed at
satisfying consumer demand will tend to be ).inked to
population growth and general future affluence leveis.



Table
PROJECTED HAZARDOUS WASTE QUANTITIES BY WASTE TYPE

--------------- z-------------------------------------------

Vaste Type Hazardous Vaste Quantities, Thousand Tonnes /year

1986 1991 1986 2001
-----------------------------------------------------------

Qils 124.19 219.47 386.89 686.36
Liquid Organic Residues 0.19 0.31 0.52 0.88
Organic Sludges- 3.74 6.67 11.95 21.53

& Solids

Inorganic Sludges 11.70 19.25 32.04 54.08
&Solids

Hîeavy Metal Sludges 823.87 1,447.59 2,536.03 4,418.03
& Solids

Solvents 19.78 36.16 66.53 124.31
Acid Vastes 81.05 125.43 196.51 311.71
Aikaline Vastes, 21.95 34.24 54.02 86.20
Off Spec Products 0.01 0.03 0.05 0.11
PCB 2.46 **

Aqueous Organic Residues 0.12 0.24 0.50 1.04
Photo Vastes 8.82 16.35 30.40 57.81
Municipal Vastes 7.23 11.79 19.09 31.09
Infections Vastes 46.67 76.08 123.22 200.70
-----------------------------------------------------------

Totals 1,151.73 1,993.60 3,458.76 5,993.84
------------------------------------ ----------------------

*Total existing quantity estimated at 2,468 tonnes. It has
been assumed that no new PCB containing materials vere
imported to Tbailand after the mid 1970's.



P)

e,



O2PPORT'UNITY FOR CANADIAN INVESTORS

F!Lres :Sînce the goverriment policy of breaching al

Forestry concession was valid, the urgent project is
certainly the reforestation policy, Canadian investors should

1. Introduce Reforestation project in denuded forest as
a turn key project to Thai goveinent or join a venture
for this irlvestment. Meanwhile the Restoration Project
for the Degraded Reserve Forest will be the saine

attractive project to Thai government.

2. Introduce plantations of speci.fic woods or plants like

Eucaluptus for paper - pulp industry, wood-chip for
export, teak wood and hardwood for furniture industry,

etc.

3. Mangrove aiong the coasts in the eastern and southern
regions are under critical situation since it is
converted for sliri.mp f arming and simultaneously destroy
the ecoiogy of the marine if e. Mangrove survival
certinly needa urgent activities and know-how. Canadian

investors can make a proposai of mangrove survival

technalogy to the governznent.

wae Thme rapid growing communities in the big cities
have problem on clean water supply, waste water,

sewerage system. Canadian investors may concentrate

on 0

1. Consultancy Service for Waste Treatment Projects to the

government organization i~n the growirng cities like Pataya,

Rayong, Chienginai, Phuket, Samui Island including Bangkok

2. Invêstment on Clean Water Supply for the developing
çommulflties like Pataya, Lainchabang, Mabtapud, Phuket,
and new estabiished private industriai estates.



3. Investment on Waste Water Treatinent Plants in the

industrial estates both organised by government anxd

privates.

4. Turn key project of small scale waste water treatment

facilities for high ris. buildings in city area, which

in the near future will be enforced by law to be a

built-in f acility of every high rise building and big

complexes.

Solid Waste : For the tinie being the severe problem is in

Bangkok only, but bowever the other big cities like

Chiengmai and Nakon Rajauima,Pataya, Rayong or *ven on

a small tourist resource like Samui island are uimulatirig

the same problems. The. investors should consider

1. Investment on turri key Camposting Plant and Incinerators

for EMA since the Landf iii Decomposition will be out-

balanced by the expenaive land cost.



2. Electric train for the sky train project is a nugget for

Canadian investors since the Canadian Lavalin has nearly

gained the agreement for the construction of the Express

Way and Rapid Trasit Authority's sky train project, the

other investors should watch for the future extension of

the skyway network after the first phase is finished.

3. Air purifier for home use which is suitable for the

households and offices in the polluted area is a prospect

consumer goods for Canadian to study and act quickly.
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GENERAL SAFETY SURROUNDINGS

Situation and Suggested Solution for Fire Problem

Bangkok Metropolis

Current Situation Bangkok is presently growing

rapidly is terms of population and households. Bangkok

presently has total area of 568,737 squarekilometers

with population of 5,461,985 persons. There are 958,926

buildings comprising 603 buildings of 5-10 floors, 293

buildings of more than 10 floors,345 gas stations, 9 gas

depots,105 entertainment buildings, 297 hotels and 532

engested communities.Consequently,there is a tendency of

increase in fire incidents as shown in the following table.

Table : Fire Incidents During 1985-1988

Year Namber of Incidents Damage(Mil.Baht) Death

1985 1,394 244.2 24

1986 255 119.1 30

1987 485 111.3 7

1988 554 298.8 39



There is a tendericy of increase in population

density and number of high-rise buildings in Bangkcok,

especially ini 1990. Thi.s is due to sharp increase in

costs of land and the immigration of population f rom

upcountry to Bangkok which resuits in higher demand for

households. Therefore, f ire protection measures are

necessary for this kixid of situation fowever, there is

problems of shortages of manpower and equipment to protect

f ire. Accoding to international standard, ratio of fire

manpower and equipment must be as f ollows.

1.One f ireman for every 1,000 population or it

means 5,000 f ire personels in Bangkok, compared with

2,663 persozls in vality.

2.One standard f ire f ighting track for every

10,000 population, or about 500 units in Bangkok compared

with 232 units at present.

3.0ne f ire brigrade stations for 20 square

kilometres area, or 80 stations conpared with 3.4 stations

at this moment and going to increase to 48 stations.

Apart f rom insufficiency of tire f ighting

resources there is aJ.so problem of detorioratioi of f ire

f iahtv ecuivmeflts due to it's long service lite.



Year Budget (Million Baht)

1988 67.50

1989 100.53

1990 111.68

1991 62.70

Total 342.67

Item Quantity Estimate price

(Mil.Baht) /unit

1. Extension Ladder Fire Truck Min

100 Ft. Height 2 15.0

2. Snorkle Min 100 Ft Height 2 15.0

3. Snorkle Min 75 Ft Height 7 8.5

4. Chemical Fire Truck 1,000 kg.with

Pump 7 5.5

5. Water Tender 10,000 Litres 25 2.3

6. Electric Lighting Truck 7 2.5

7. Fire Boat 26-30 Ft. 8 3.0

8. Fire Fighting Truck 7 4.0

9. Water Pump Extinguisher 40 0.3

10. Air Cushion 3 0.9



Up Country

During 1978-1987,there were 17,795 fire incidents

in upcountry resulting in 603 wounds and 467 deaths with

damage of 10,461.35 million Baht. Moreover, there were

untangible losses such correction as psychological.and other

opportunities losses.

Correction Measures

Ministry of Interior has set plans (1990-1992) for-

fire protections by providing 1799 fire fighting equipments

to 728 fire fighting units for the whole country, with total

budget of 1,843 million Baht as follows.

Item Quantity Price/Unit

(Million Baht)

1. Extension Ladder Fire Truck 17 13.0

2. Water Tendor Fire Truck 504 1.7

3. Fire Boat 20 2.5



MOTORCYCLE RIDERS IN BANGKOK

For those who are waiting for the bus on the

street corner of Thailand, it is easy to recogrlize that the

motorcycles are a common mean of people's transportation

widely used in Thailand along with buses and private cars.

On the other hand you wiil be astorished to see go mny

people riding on one motorcycle without wearing helmet.

Withjn these one or two decades, registered

vehicies and motorcycies have tremendously iricreased

foilowing the development of the' road network and

consequently enhancing slightly the number of traffic

accidents because of 3.ack of appropriated safety measures.

Motorcycle situation

Nowsaday it becomes clear that motorcycle keep,

the predominant position as the people&s transportation

means among Thai people for commuting to the offices and

schools with the f amily members. This situation depends on

the following items.

l.Number 0f'registered motorcycles occupies 56%

within ail registered vehicles and this

number increases by 1.6% per year.



2.The traffic volume is charactered by two

peak periods i.n the mornirig and in the

evening. During these peak hours the traffic

volume of motorcycle cari exceed the one of other

vehicles.

3.Female anid children riders ini the. peak period

shows high ratio than other period.

Nuinber of riders

The number of riders per motorcycles ini the

local req±on (1.3-1.~6 person/motorcycle) is ].arger than

in Bangkcok area(1.2-1.4> to compensate. the, lo<wer service

of the public transportation in local regions. By -a

reference survey in Bangkok area this ratio 1.9 for taxi,

1.7 for samiors and 1.3 for motorcycle (only motorcycle

includes drivers.)

The maximumi number of riders on a motorcycle

reach 6 person. (even 7 person was informed)



Both the ratio of riders wearing helmet and

its trend of variation per year in Bangkok area are clearly

higher than in the local regions. An increasing trend of

the ratio of the riders wearing helmet in Bangkok area is

estimated 5-7% per year. As the number of riders per

motorcycle increases, the helmet ratio decreases àccording

to following results.

for 2 riders half of 1 rider ratio

for 3 riders : half of 2 rider ratio

It is natural that drivers shows a high ratio

(30-70%) and pillion riders a low ratio (10% or less)

Distribution among male, female and children riders

Few ladies drive motorcycles in Bangkok area

(nearly 0) but it seems that this number increase in the

local regions. The interview survey .in Songkhla shows

10% female drivers. Sometimes in the morning and evening

peak hours, female and children pillion riders occupy

more than 50% of the total number of pillion riders.



Statistics of Road Accident in Bangkok Metropolis

1975-1988

---- ---- --------------------------------------------------
t

Year : No.of 1 Te Injuredi Te Dead!Damaged Property(1,OOOB.)

lAccidents! 
--

1 Governmnt 1Private

Property 1Property
---------------- --------- ------------ -------------

119751 6,721 I 3,051 i 350 i 404 10,624

j19761 7,965 3,628 I 403 1 377 11,999

119771 10,482 1 4,751 i 474 1 1,460 1 17,288

119781 11,980 I 4,844 534 i 11910 22,009

119791 12,045 ! 5,032 i 571 1 2,577 i 26,657

119801 11,190 i 4,585 i 624 3,984 i 31-,676

119811 11,602 I 4,542 i 605 1 3,153 i 27,862

119821 13,160 I 4,698 i 600 I 1,376 i 27,257

119831 13,674 I 4,551 i 708 1 1,496 i 21,410

119841 14,092 1 4,672 i 736 1 2,357 26,926

119851 14,295 4,330 657 i 3,062 27,508

119861 16,069 I 5,139 675 1 2,519 i 31,647

119871 19,745 I 6,333 i 752 I 4,274 50,641

91 31,175 I 9,565 1 817 6,182 
70,320

Source : BMA



INDUSTRIAL INJURIES

The industrial injuries in Thailand is concentrate ir.

Bangkok since it is the center of many types of industries,the

number of employees entitled to compensation iâ nearly the same

as the number of those entitled in the five satellite provinces.

Accounting all 24 provinces in the Central region the employeev

entitled to compensation fund is about 8'04 of those under the

compensation fund by the reason that it is the center of all

industies in Thailand.

In 1988 the total establishments was 149,611 with the

population of 2,494,702 employees, the exempted control of the

Labour Compensation Law is the size of establishments under 20

persons containing 131,595 establishments or 87.96N witt

population of 587,904 or 23.57% of total labour force. Among the

sizes under control of the Labour Compensation Law, the biggest

group of establishments was the smallest size of 20-49 persons

with 11,260 establishments or 7.53% with population of 13.39%

total labour force. The biggest group by the population was the

size over 999 employees which contained the population of 542,821

or 21.76% of total labour force but only 0.12% of establishments.



i



General Situation

Since the developmeit of Thai industries in the recent

years have grown rapidly with the unexpected rate. The 
new

technologies have been employed for the production procese 
while

the developlnent of training and educatioi of the protection

of hazard is net introduced to the investors in the

matchiflg rate as it is perceived- f rom the media very cf ten.

M1ost of the injuries are caused by the lack of wareness of

safety of the executives wha are responsible meanwhile the

labours are not wakened to self safety as it should be.

As a matter of f act ail accidents are initiated by

the hualan-own activiti.es and the surroundings of workinq

conditions which indeed are flot out of control unlesa

those involved are not aware of the safety of

themselvs and the communities, wholesome environment should be

promoted for the sake cf the organizatiol's benefit. Thtr

employer should educate and train his employees te learu the~

safety of working conditions and pinpoint the disadvantages of

the accidents tend te be occured in variable cases. In the

same tiue the two way communi.cation concentratinq on the

sa{ety descriptions on jobs should be applied so that the

empl.oyer can solve the problems before hand which is worthier

than corafronting the confounded cases.



Injuries in 1988

Among the 149,611 private establishments in 1988
handling 2,494,702 employees , there were 18,016 establishments
under the compensation law covering 1,906,798 employees insured
by the government compensation fund. The occupation injuries were
reported at 55,966 cases among which were examined and.entitled to
compenstion Baht 362.62 million by 49,874 cases or 89% of
reported caes . The rate of injuries would be 2.6% of total
employees under the government compensation fund. Those failed to
compensation was 6,092 cases or 11% of reported cases.

Comparing to the previous year's occupational injuries
entitled to compensation which was 42,811 cases accounting 98%
of reported injuries, while the rate of injuries was 3.5% of
total employees, it showed that in 1988 the number of injuries
increased by 16% while the rate of injuries was reduced by 0.9%.

Occupational Injuries by Type of Severity and Industries

In 1988 among the 49,874 cases of injuries, the
Manufacturing Industry dominated the highest rate of injuries
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The rate of injuries classified the same way stil!

keeps its pace as it was for several years as well as the

Manufacturing Industry that kept its rate at top every 
year.

In detail- the highest rate of fatalities was in the

industry of Construction with 52 cases followed by the

Manufacturer of Food, Beverage and Tobacco with 
45 cases and the

Transport, Storage and Communication Industry with 44 cases

Meanwhile in 1987 the Transport, Storage and Communication

Industry topped the rate of fatalities with 69 cases.

Refer to the Safe-T-Score, the Construction Industry ha

kept the top rate of Frequency of Injuries most 
of the years.

Occupational Injuries

by Type of Severity and Size of Establishment

Due to the awareness of the neccessity of the safeti

environment for the employees, in 1985 the government has

regulated that for the establishment with more than 100 
employees

there must be one authorised personnel to be in charge of safety,

and the Labour Department will offer the training and education

of safety in the industry to that personnel periodically.

The size of 200-499 employees had topped statistic 
for

years, in 1988 this size of establishment carried 13,275 
cases of

injuries and followed by the sizes of 100-199 and the 50-99 with

9,284 and 7,545 cases respectively, this 
arrangement in sequence

-has been repeated for the last three years.
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Ini detail, the highest rate of fatalities and Permanen

Partial Disability belonged to the size of 20-49 employees fo:
the last three years with 100 and 436; 71. and 420; 79 and 377 i:
1988,1987 and 1.986 respectively.

Occupational Injuries
by Type of Severity and Cause of Injuries

Because of the classification of the. injuries was no'
sophisticatedly clarified, the class of the "Otiiers" gained thE
iiighe8t 'cases of injuries every year, iowever the* existinc
classification could give enouqh broad idea of the. major frequent
causes cf injuries for the orçanization to manipulat. it:,

strategy to manage its individual safety awareness.

Ini 1988 the number of cases following the "Others" wa-
the, Strikixng Aga4,nst Objecte; Collapse or Strike by Fa1lin(
Objects and Traf±c Accidents with 9,760; 7,281 and 1,971 case!
respectively. The most severe cause was the Traf tic Accident.,
that attained the. fatality of 175 cases while the. "Others" gaine
only 45 cases and f ollowed by Electric Shock with 34 caes.



Occupational Injuries
by Type of Severity and Part of Body

It was revealed that the severe injury renderiiç

f atality lias been the Traffic Accidents for years thougi the

government tried to convînce the car drivers to utilise the Seat
beits and the motorcycle riders ta put on helmets by publicitI
and promotion, there stili was very few wakened.

The Part of Body injured to fatality was Multiple

Injuries with 211 cases among 352 fatalities in 1988, the next
ane was Head and Neck with 58 cases . Suci sequence lias beer
repeated for years.

Among the 49,874 injuries, the Part of Body frequentlyý
injured was Fingers with 14,351 cases foliowed by Eyes; Others
and Feet with 7,478; 5,067 and 4,412 cases respectively. The
narm of Part of Body injured in sequence had been lingers, EyeE
and Feet.

Occupati.onal injuries

by Type of Severity and Age

The Labour Force Act lias protected the young people

unsuitable employment that the. young ones under 12 years aid

cannat b. employed for any career, it la allowed to employ the.

young anes aboa 12 up ta 15 years aid for jobs with the

permission of the Labour Department and those between 15 to 18

will no»t be able ta b. emplayed for some certain jobs.
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In 1988 the 20-29 year group was irijured the most wirU

27,850 cases, followed by the 30-39 anid 16-19 year group wit!
10,128 and 7,706 cases respectively. The sequence of such orde:
has been repeated for most of the. years.

In details every type of injuries also kept the. same
sequence of order. IHowever it should b. noticed that the. 16-lr
year qroup retaind a very short range eg. only 4 years 0f ag>
while the others retained 10 years of age , so from the bigge:
group of açe the members ini the, group was certainly much morç
than the. smaller which ofeourse gave more cases of injuries.

The younger grbup of the 16-29 years has been i.njure(
at most every year by the. reason that tii*y were the largest groul
of labour force and percsived less skill and experience whilt
some are rash and recjcless te rislc in managing their jobs morE
than the eider groups. However "itshoud. b. noticed that th(-
highest rate of fatality was occured in the. group of 30-39 yearý
with 9.6% of its total injuries and followed by the 20-29 and 1.6-
19 years wit.h 5.2 and 4.5% of individual total injuries.



Occupational Injuries
by Type of Severity and Size of Establishment

The highest injuries occured from the size of 200-499
persans with 13,275 cases and followed by the size of 100-199 an<
50-99 persons with 9,284 and 7,545 cases. The highest fatalit.
rate occured in the size less than 20 persons with 7.9% followinc
by the size of 50-99 and 100-199 persans with 7.6 and 6.1 %
respectively.

It should be notified that since the size less than 2(
persons is not under the control of the Compensation Law, many
injuries were not reported to the Labour Department so what was
shown might mislead the reader.

The size that managed the best safety should be the 50-
99 persons which rendered 7,545 injuries from the member of
235,985 persons or the rate of injury was 3.19% of its member
while the size of 100-499 persans rendered 22,559 injuries fron
the member of 561,454 persans or the rate of injury was 4.02%.
To confirm this conclusion, the rate of injury occured from the
size 50-99 persons would be 2.18 persans per establishment of
3,446 estàblihments which was better than 8.12 persans per
establisnhment of 2,778 establihments of the size 100-499
persons.
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Ti3Lt 5 0CCupÂT03k In I!S JY T?! or SERTflII A3D 1:3sY
Il fl0LE INDO, 1987

------...... ...........- -------------- -------

Iodily Location of inta1 ?salities ernann Per:anet TenpOrary disabiliy
the injuries total partial

disûility disability lover 3 days :up to 3.days
-------------------- ---------------- ------- --------- -------

42,811 311 1,158 18,152 13,146

îead 1,!05 !3 2 4 43 904

!yu 5,998 - - 28 86i 5.1

!ars 113 1 - 2 22 88

!ace, Cheek,zylerow, 1,177
Chi:, Jaw

Shgulder,Arapt 429 i- - 1 208 l 220 l

àr:s 2,226- - 20 911 : ,29:

lands 3 ,33 : - 80l 1,72 1 2,031

Finers I 12,285 1 - - 917 6,325 5,043
trk30 17 - 19 333l

Badc 1,512 ! - 13 632 863

Legs I 2,183 il 1 14 1,094 1,073

Feet I 4,686 | i - 17 2,204 2,465

Toes 2,158 Il -i 33 1,066 1,051

XuItil jnuries 2,460 i 223 2 22 1,323 i 890

Others 11,3151 17 1 6 547 1 744

-- - - - -- - - - -- - - --- -- - ----- i - -- --- -- -- -- --- --- -- - - -

and Planning Divisin, Departient of Labour1 Source : Labour Studies
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Il flOt1! làIGZON, 1986

- ---- - - - -- - - - -

lodi1y Location uf 1 oa Fatalities 1permaen: I erianezt !Tte;rir! disabil±:?
tte ;Iuis1 total partial

1disabilJty disatilit;y 1, 3 dilS Pt 3 diys;

Total I37,44! 2in 10: 2U1,51 ,59!
Ires I 51312: - 30 lie1 4,484:i
3,1, a 2:- :- 7 19i:

Bac hs~Isbo,1,082; 366 715

lands :3,398:3- 7: 163 1,63
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Tru I 978: l1 ]: 5i 605:
lack 11336 Il214 596 : 7U2
Shouldeu,Anipi t 417: 12 199i 2161

Teet : 41524 - I3 i 2,174 2,317
!Des I 11021 -:- 9 984 109:
Legs~ 1,947 1 : 24: 9121i 940:
Nultipi Injuries I 2,446 115 3 i 291 i 1,319 8 39
Otters 110321 151 1 3 231 4191

Source z* Labour Studies azd Pluitzqz D±iiion, Departimît of Labour
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?AILE 7 0CCUPTIORIL IIJUIIES ST *Y?! OF 0CC"P1"IÂL :0:31:!5 AND

TYP 0! USTEITY Il HOLE IINGDCL 1988

Type of Occupational Injuries

Total
Fals of persons froa heights
Falls of person en the saie level
collapse or s:rici by fa lling objec:s
Striizg againt objects
Over exertion or strenuous 2ovesent
Traffi: accidents
Exp losion
Elect:ric Stocl
Touching fith tot substances or object
Touchi.; ith- haadeus substances
Noise
Danger by sen
Cocerning Occupation Diseases
Others

Total Fatalities I. Peranent
total

d isarility

49,174
1,495
1,237
7,281
9,760
1,590
1,971

245
452

1,299
1,913

9
79
38

22,505

|Perlanent |Temprary disability
Spartiali
Sdisability lover 3 days |up to 3 days;
-- --- - - -- -- -- -- -----

-- - - - - -- - - - - - - - - - - -

1,468
25
9

209
512
s
5'
5
15
4
3

I
624

21d28
901
598

3,868
4,759

603
1,259

134
231
721
344

1
52
25

7,932

26,519
525
629

3,173
4,463

979
478
100
168
572

21
il i311

-,89

- -- -- -- -- - -- -- -- -- -- -- -- -- - :-- -- -- ;; -- -- -- -- 1

Source : Labour Studies and Planning Division, Departient of Labour

-- ---------------------------- -------- i --------- ------------ ! - - - - - - - - - - - -
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:13L? 1 OCCCM I10IL IJJTJUZS 31 TYPE 01 OCZ.-,PITI0IkL LU~1~5
MTE O !Y!T11!OErXD! ~

i~ ........ ---

?Tpe of Oevupatial Injuries IToul Ifatalities Pernnent
:total
I 4isa~i1ity

:;arzîil
disability

'--f

Total
;&lis of oo t:02 bi4t$
FuiS. 0! porson o, :be me loyal
CoI1u;se cr strick by tain ojecs
Strik4zg açint objects
Ove: z::: or strezuous a.ove!et

Electric SOcck
TauchizQ vlrh hot substances or objeet
Toucbin"g vith hazadeus substances

Danger bl mo
Cocrimng Occupation Diseaus
Otters

42,11
1,:73
11109
4,807

277
3 8:

1,317
1,845

9
199
M0

6,374

1,158
8
4

56
102
14
29
5
2
s
2

63

-- - -- - - ; - - -- - -

oyer 3 days lup to 3 daYs:

i 2,446 l14
2,75: 31C

666 ili,2a
11237 ! 57 l

205 i4
704 I 599

I 387 i ,5

117 1 721
30 i 250

2,109 i,5
-~~~~ ~ ~ ~ -e -------- -e f- - - - - - -- - - - -- - - -- -! - - --.---- -- ! - --

Source ; Labour Studies and Planning Division, Dopartient of Labour
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?! or lEYiv TTli il ÎEO02 Vtc;ox, ME8

- --- - --- -- -- --- -- -- --- -- -- --
1

-- - - - - - -- - - . . .

11;e C! 0ccupatioza1 Injur4s

Total
Falls of persan froc beigçýes
?1175 of ;ersoz 0: tte saze mive

Colla;se or strick by l h: oDijecu
Strai: a~±:tabjects

Over exerz;0Z or st'enua'us zovement
?raffic accidmnts
Exl.;osion
Ilectric Stock
Toucb.inq virt bot substance$ or abject
?ouctizq Iwit hazadeua substances
soise
Danger hy leu
Cocernin; Occupation Ducsses
0thers

'notai

37,445
1~261
1,094
4,535
5,207
1, 51!
2,118

302
310

1,169
1,549

121
'I

265
4,965

-- - -- ee-- - - -- - - -- - - - l- -

t...'-.
285

I 39
I 4

t 5
I -

135
I 4

23
4

I i
18

I 4
I 12

iPeriaient
: total
ýd-àsabty4î

----- -----

~Perza~nt ~Teaparafl d~sabiliy
~;ar±a1
~d±sab~1ity lover 3 dapa ~; ta 3,1~~~~~~.

7

I44

-- -- - - -

Source : Labour Studies and Planning Divisioa, Depart,.ant of Labour
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Size of Sstablisbent Total

Total
lest than 20 persans
20-49
50-99
100-199
200-499
500-999
1,000 and over

49,874
330

7,545
9,284
13275
6,280
6,998

----- - j-

Fact: res i

32
26

57
57 j

30
40

Perâanent Per:aent te!;orary disabiity
total 1 partial

disabili:y | disability :over 3 days :Z; to 3 daysi
-- - -- - .. ... .. . j - - -- - - - - -

37 1468 2,421 2,589
2 77 87 1

63 3,192
2 167 i 3,72 526

1I 187 J 5,384 7,661
2 72744 3

S166 3,343 | 3,444

Soutc : abou Studias and Faiiag Division, Department of Labour

T3L' Il CCCUPTIOAL IjZRIIS ITF MPE 0F SUVEIIm HyD iDDST!Y
ID ViOE £1101, 1917

siz, of Establishment Total Fatalities 1 Perianent I Perment !Temporary disability
total I partial l

disability 1 disability ;over 3 days Jup to 3 daysl
-- j -- --------- .--.Total 42,1811 : 315 10 I 1158 J 18,182 23114610-49 J 5,4881 71 2 40 1 2,571 2,42450-99 J 7,049 J 62 - | 190 2,889 3,908 |100-199 | 9,186 ! 64 41 177 I 3,500 j 5,441 I200-499 i 10450 J 60| 21 199 J 4,286 5,903 I500-999 I 5,327 I 27 1 I 771 2,497 2,75 I1,000 and over 1 5,311 I 31| 1 J 951 2,439 02745 |

--- ----- -j---j----- 
e

Source : Labour Studies ud Planning Division, Departiont of Labour

TULE 12 OCC IUlt WIJUIDS ET TPE 0? Mmm OD InDUST!
il lOCL imIGDO, 1986

Size of Establishment 1 Total FatalitJes Pernament Fer:anent lTemporary isability
total ipartial

d4sability disability over 3 days :up to 3 daysJ
--------- ------- ------------ j--------- --------------------

| 37,44! 215 10 978 16,581 19,591
4,799 | 71 1 3 J 361 2,330 2,034

I 5,7581 641 31 1891 L,5841 ,918
| 7,811 l 48 2 139 3,079l 4,543

9,3î3 | 49 |l 146 1 3,964 | 5,223 ;
4,9791 18 -| 85 I ,096 2 2780 |

nd over 4,715; 35 I 58 | 528 2,093|

; : --- - ------ ; ------------ ----- - ----- ------------ ; ---------

------------ i ------------ ---------

|

|

!

|

!
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PERSONAL SAFETY EQUIPMENT

MARKET AIND OPPORTUNITY

Product M . ost cf the product or about 90%~ are imported. Th.

import from USA dominates thie market, the lef t ar,

f rom AutaiwdnFac,îgprehrad

and Japan, etc.

2. Some are produced locally such as heÎmets, gloves

shoes.
3. Product types in Thai market are as f ollows:

-Respirator protection

-Face protection

- and protection

-Eye protection

- ar protection

Price :1. Leader pric±ng is applied. The leader company

control.s nearly every product'a prie.

2. Discount in this industry is 10% f rom Iist price.

Place :1. The manufacturer. besides conduct direct sales, th,

distributors are also their outiets and some

distributors are agents of varicus imports.

2. mhe agents also distribute their import producta tc

several subagents for end consumera.



3. Channel distribution :

I Manufacturer -------------------- > Consumer

Local --------------

products --------------. .------------ ---------

Manufacturer ----- >!DistributorsI --->1 Consumer I

I Agent
Imported

products

I -> Consumer I

I ----- >IDistributors --->I Consumer I
--- -- -- --- - - - --

Promotion : 1. Direct mail to the end users who are factoriei

with 100 employees or more , especially

off-shore owned or shared factories.

2. Exhibitions
3. Cooperation with government organizations in

training courses for industrial safety

4. Publicity

1. Products without high technology are produced

locally because the investment is not so high.

2. Small market size is not suitable for hi-tech

product production.

3. Manufacturers are likely to be family business

Agent

----------
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4. Local products are used ini domestic market and

neighbour countries.

Market

Situation

1- The market of Personal Safety Equipment is
likely to emphasize the irdustrial users.

2. The small scale to mediumi scale industries
are not aware of the personal safety like the
big scale industry because it mearis
a significant»amount of expense and irlvestment

3. Since the labour forces of domestic owned
factories are flot accustomed to the
safety devices application they like to
take the devices off or neglect to use
without awareness of their own safety, it
resuits that the executive bas to pick
up devices and decrease the budget.

4. Of f-shore owned or shared f actories pay
higher and stronger attention to
personal safety. The budget is set Up
with safety awareness and safety rules
are strictly practised.

5. Government's reputation on personal
safety is flot so strong that many f actories
stili neglect thie application of safety
devi.ces. The goverment body will intervene
after hazard accident occurs.
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Opporturiity 1.Thai industri, is growing very fast, niany large

scale factories by offshore irivestors art-
estabj.ished go the personal satety device.
ofcourse obtain a prospect market.

2. Canadian investors should find out a vacuum
line of hi-tech personal safety producttý
a±m±ng at the domestic market while Asear
w±11. be another target.

3. Manufacturing of hi-tech personal safety
products can taJce advantage of cheap -labour
forces with support f rom the Board of
Investment for many special previleges.



THE 7TH. NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT PLAN

So far the draft of the 7th. NESOF rulirig the year

1992-1996 is on the process, the following presentation of the

7th.NESDP will be a noncomnmitted guidelines for the plan drafting.
Only the section of the Environmental planning is sununarised as

f ollows:

1.The Environmental Development Policy

1.1 Investment on protection and solving the environmental

problema affecting the major national resources and
qualiizy of lite should be encouraged.

1.2 Educating the public to understand and to participate

in developing, protecting and solving the environmental

problem.

1.3 Promote the private sector to participate the

government' s operation

1.4 Promote the mechanism of cooperation between the local

and the regional execution to cope with the conditions

and constraints of individual situations.

1.5 Encourage ail participants to reduce the waste

releasing and to circulate the waste for another useful

extent by incentives.

1.6 Amend laws and regulations concerning the pollution to

comply with the appropriate situations.

1.7 Promote the study and research of environinental

problema including the data base compilation for the

use *of technological development and environment

planning apposite to the controlling and solving

environmental problems.

1.8 Concentrate on the implementatioi.



2Strategies and Guidelines

2.1 Strategy 1: Control, protect and solve the water
pollution

Guidelines:
:Protect and solve the water pollution in main
rivera and coasts

-Inhibit establishing new factories that tend to
create Pollution along the river sides- and
coastal area

-follow up the distortion of the water quality
in the inland water resources eg. rivers,
reservoirs, etc.

:Control the waste water sources eg. community,
industries, agriculture, etc, not to discharge
waste directly to the water resources

-invest on central waste treatment system
-encourage the grouping of industries in a
certain area and plan the waste control, system
f rom the beginrnn

- inhibi.t the releasing of disposai and nightsoil
through th~e watersheds

- encourage the f armers to retaijn various f arm
waste for pxoducing bypro4ucts eg. organic
fertilizer, aJ.gae f arm, etc.

- strictly control the f actories' waste discharge
:Promote the research and application of the
technologies that do not initiate wastes

-motivate the private sector with incentives to
loin ventures with the government organizations
for the central waste treatment system

-re±imburse the cost of the waste treatment and
management f rom the waste producers

-publicity te call for society and community
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2.2 Strategy 2 Control, protect and solve air and noise

pollution from the automobiles, factories and
transportation

Guidelines:

:Budget, manpower anid equipments will be

supplied to the working groups. Appropriate
measures and reqgulations will' be issued to cope

with the situations in each major city inwhich
specified areas collaborated with responsible
working groups are clarified.

M1easures and guidelines to control air and
noise pollution from varjous sources will be
clarified

:Publicity to call for people's awareness
:Promote and encourage the consumption of the

fuel that creates leas toxic and polluted fume
to the community while coratrolling the
pollution by government organizations with

performance
:Encourage to find efficient application of the
thermal energy and issue measures to protect
and solve the Greenhouse Effect

2.3 Strategy 3 : Contrai, protect and solve the solid wastes.
Guidelines:

:Appropriate measures and guidelines of
systemmatic disposition of solid waste
accounting the detaining, collecting,

transporting, completely decomposing including
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;Infective disposais frorn hospitals are to be
coritrolled and disposed correctiy

:Publicity and training in disposi.ng the wastes
correctiy to the goverrnent anid private sectors
including laymeri will be provided

:Azend the appropriate measures and regulations
on waste disposing to facii.itate thie practical
implementatj.ons that confidently pave the way

to prevention and soiving future problems«

2.4 Strategy 4 :Control, protect and salve the toxic
substances problems

Guidelines :

:: tegrated management to control toxie
substances accouzlting import, warehousing,
transporting, production, removing, distribution,
application i.ncju4ing disposing the wastes will-

be carried out
:Chemicals for agrùiculture business that tends

to create pollution w124 be strictj.y limited to
an extent and substituted by integrated pest
management



25Strategy 5 : Control, protect and solve the

Pollution problems ini macro level

Guideliries:

:Master Plan descends to implemiefltatiol Of

Pollution coritrol will be executed integratedly

in the specified areas of high potential of

economic growth in order to control the.

pollution effectively

$: et up the follow up system and data base for

controlling and future planning

Develop and promote -.e steering organizations

nation wide to cooperi.te ail bodies to meet the

government objectives with performance

:Stimulate the development of technologies that

cari solve the pollution problems efficiently
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REDUCTION 0F THE IMPORT DUTY

ON THE MACHINERY,MATERIAL AND EQUIPMENT

THAT SAVE ENERGY AND CONSERVE ENVIRONMENT

The 5th. NESDP (1982-1986) has emphasized on the saving of

energy ini the industry segment and protection of the pollution by

the industry segment. On the August 17,1982 the government has

issued a measure to promote the said emphasis that a reduction of,

import duty on the machinery, material and equipment that are able

to save energy and conserve environmerit will be offered under the

f ollowing conditions

1. A board to implement this measure is conslsted of the

representatives f rom the government and private sectors.

The board will determine whether which of the machinery,

material and equi.pment proposed can be adopted under

this measure and the Customus Department will be notified

later by the board

2. Reduced rate will be either text 1.1 or text 1.2 that

yeilds the lower amount

1.1 One haif of the normal duty rate

1.2 In case of the rate is higher than 10'., the

reduced rate will be 10%.

1materi.al and equipment that save energy

the following functions:

convert the waste or the lost- energy to
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3.2 It cari substitute the electric power or petroleum

fuel

3.3 It cari boost or replace the existing machiriery or

system to Save energy

The said znachiriery, material and equipmnt should giveý

the break everi point in 2-7 years since applied

4. The machinery, materia. and equipment that conserve

environnient wi.ll perform th~e f ollowing f urctions:

4.1 Xt can treat polluted water

4.2 It cari treat polluted air

4.3 It cari dispose solid wastes, refuse

4.4 It cari reduce or protect the disturbirig noise f rom

sources in industry

4.5 It is used in research, axiaJysis, measurewent and

f ollow up in conservation of environment

The said machinery, material anid equipinent in the text

4.1 and 4.2 will:

1. be specifically used for the energy and

enviroflmefltal conservation

2. b. f itted to the building, f actory, hospital

or hotel with above 80 rooms and with the cost

in CI above Baht 400,000

3. flot be used bef or. hand or rkuilt

4. riot b. the samne sizp or capaci.ty or type or

subsitutable to those manufactured locaJ.ly

5-. flot he the types inhibited. to adopted under

this measure by the Customs Department



5.2 If the enid users Purchase through the irporters,

agents or ariy îiddlemen, the contracts of

procurement and installation on the Site Of the

end users have to be clarified

In~ case of the application fails the applicait can

present an appeal in 15 days after rejection.

6. Service conter is Set uP at the Center of Technlolgy

Transfer, 6th. floor or at the Privaete Sector Service

Conter, lst. floor, in the Office of the linistry

Secx-etary, Ministry of Science Technology and Energy,

Rama 6 Road, Phyathai, Bangkok 10400, tel: 245-0746,

246-0064 ext.33
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IMPORT STATISTIC 1988 - 1989
Some Environmental and Safety Protection Products

Value : Baht 1,000

Items 1988 1989

(Jan. - Oct.)

Life jackets and life belts 3,577 2,001

Metal toe cap footwear 129 280

Protective metal toe cap 1,438 1,747

Safety Headgear 11,539 13,414
Head-bands for headgear 96 251

Safety glasses 12,448 21,222

Rear view mirrors for vehicles 9,291 5,795

Safes, Strongbox 33,877 32,522
Centrifuges 316,565 443,758

Centrifuges for purifying water 220,332 165,432

Oil filters 43,454 62,714

Purifying machinery for gas 150,085 131,233

Intake air filters for engine 23,324 20,053

Other purifiers 159,863 232,499

Parts of centrifuges 16,786 33,125

Other centrifuges 328,920 308,683
Fire extinquisher 53,870 63,254

Burglar or fire alarm 34,046 54,801

Automatic circuit breaker 35,573 38,485

Delighting arresters 65,578 58,454
Fire boats 562,333 3,838



THE BANGKOK METROPOLIS WASTE PROJECT

DURING 1992-1996

1. PROJECT : Subcontract the collection to private Company

PLANNING: Location :Districts of Bangkokioi, Subdistricts of

Klongtoey, Klongton
Contract lasted through November 1989

Bidding for new contract

BUDGET :

OPERATION :Inspectors had been provided to investigate the
jobs done and f ound that saine responsibility could
flot be handled by private sector

2. PROJ2ECT :Tva collection stations
PLANNING:: Location i : Iuaykwang or Bangkapi District

Covering districts of Huaykwang, Patuuiwan, Payîthai

:Collection capacity of 625 tons per day
:Land f iii disposai at site
Private company investinent on land and buildings
Location 2 : Ramaindra

*Covering Districts of Bangkapi, Sampantawong,

Pomprab and neighbours
:Collection capacity 500 tons a day

t Land fi disposai at BMA's site
* 3A investinent and subcontract the collection

BUDGET :not aliocated

OPERATION : no operation



3. PROJECT

PLANNIN

OPERATI

4. PROJECT

PLANNING

Two garbage truck centers

:: Location 1 : Onnoot Plant
Trucks parking lot for districts of Huaykwang,
Patumwan, Payathai, Dusit, Prakanong and Bangkapi
Construction of buildings and Gas station,
maintenance and repair service
Scheduled in 1990 with budget of Baht 31,700,000

:: Location 2 : Nongkam Plant

Serve trucks from districts of Pomprab,
Sampantawong, Yannawa and all Thonburi
Construction of same facilities for 220 trucks

: Scheduled in 1991
ON : not yet implemented

Infectious Waste Disposal
Construction of new plant and incinerator

Located at Onnoot Plant

Capacity of 40 tons per day
Red disposal plastic bag is distributed

identify the infectious waste

Scheduled in 1989-1991

: no report



5. PROJECT : Sanitary landfill disposai

PLANNING:: Location 1 : Onnoot Plant
Capacity : 2 million cubic meters plus of existing

out-dumping disposai

Sanitary 10 meter depth landfill

Location-2 : Nongkam Plant

Location 3 : Ramaindra Plant
: Total capacity 1,510 tons per day

BUDGET : Total budget Baht 1,248.8 million

OPERATION no fiscal'budget allocated

6. PROJECT : Four city-rim incinerators

PLANNING: Location at districts of Yannawa and Dusit are

determined

Capacity 1500 tons per day each

BUDGET Baht 2,000 million including land, each

OPERATION : Infeasibly implemented, by the high rise of -land

cost and scarcity of land.

Updating feasiblity study is undertaken

7. PROJECT

PLANNING:

BUDGET

OPERATION

Composting Plant

Location at districts of Bangkuntien and Talingchan

are determined

Capacity : 260 and 540 tons per day resp.

Schedule : year 1995-1998 and 1997-2000 resp.

Baht 251.6 and 453.6 million resp.

: To cope with the excess amount of garbage, BMA has

built a Composting Plant at Onnoot Plant with 1000

tons per day capacity, scheduling in 1989
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BANGKOK SEWERAGE SYSTEM PROJECTS

1. RATANAXOSIN PROJEC*T

2. YANNAWA DISTRICT SEWERAGE SYSTEM CONSTRUCTION PROJECT

3. PROJECT THE STUDY OF THE SYSTEM1ATIC OPERATION FOR THE

IM4PROVEM1ENT 0F WATER QUALITY IN CANALS IN BANGKOK

4. PROJECT : WATER TREATMENT AT AREA 2A

5. PROJECT : WATER TREAT!IENT IN SIPRAYA AREA

6. STUDY AND FIND OUT DETAILS 0F THE SUBZONE PLA>TS

7. PROJECT : THE STUDY FOR DESIGNING THE TREATMENT PLANTS ON
THONEURI AREA



RATANAKOSIN PROJECT

Bangkok Sewerage System Project

october 1988

Pclicy and Plannii

Bangkokc Metropo1i'



Ratariakosin Project

1. Background

The purposes of this project are restoration and

developmeflt of Canais along the historic profile off the original

quarter of the city, Ratanakosin area. The first design was

initiated by a group of engineering consultants, namely, Asian

Engineering Consultant CAEC) , Sumeth Chumsai Architech Co. and

11H Planning and Development Co.Ltd. The consortium wa's eniployed

to study the construction of dykes, sewage interceptors and a

domestic sewage treatment plant. The study was submitted to

Department of Drainage and Sewerage in September l982.(Fig 1)

The Departinent of Drainage and Sewerage was responsible

for the project had planned to restore the embankment along

the original Canals. The restoratien was meant to be completed

befere the Ratanakosin bicentenial celebratien. In 1984; A

budget of 104 million Baht was granted by the city council to

be used for construction of dykes along Klong Lord North and

interceptors alonq both North and South Klong bord.

However, a change in the city council caused the

project te be restudied. The later study turned eut te be in

agreement with the initial one. Neverthele'ss, difficulty in

maintenance of intercepters was cencerned. The present cauncil,

lead by Major General Chamlong Srimuang, suggested that the

embankment should not be casted together with the s.ewage

intercepters te avoid the risks of damage due to future

subsidence. The council appointed a Technical committee chaired

by Mr.Anuchit Sodsathit to review the sewerage system. This



committee comprises of represeritatives .froin several

organisations, Such as, Erivirorimental Research Institute of

Chulalongkorn University, ONEB, Dept.of Civil, Mahidol Unaiversity.

The techni.cal committee proposed to build interceptors

on both sides of Klong Lord as separate structures f rom the

embankment and increase the collection capacity to 25, 000 cum/d

instead of the original 19,000 cum/d.

2.Treatznent Plant

To prevent deterioration of the 3 klongs in the

Ratanakosin area, the- construction of doinestic sewage treatment

plant along with the collecting system was proposed.

2.1 Information

-Project Area 3.09 sq.}km

-Population 74, 000 persons

-Population density varies froni 5,587 pop/sq.km

to 52,688 pop/sq.km

During daytime the number

oflO,800 pop/day is added



-Effluent Rate

Resident

Commercial building

Insti tut ion

Seepage

-Rain in the 2 years

recurrent

-Run-of f Coefficient

190 litre/day-pop

9,300 m3/day-sq.km

4,000 m3/day-sq.km

760 m3/day-sq.km

60 mm/hr.

0.5

2.2 Designs Criteria

The plant was to be

with initial design as

-Waste treatment capacity

-Waste Characteris tics

Influent BOD

$3

Ef fluent BOD

located at, Ban Phan Thom

25,000 m3/day

130 mg/J.

100 mg/J.

20 mg/i

31. mg/i



-Process Biological Treatment

The construction was set in 1986 at Baht 60

million on the 6,400 sqm. area.

3.Policy on Privatisation

The Deputy' Governor (Lt.Hansa Kaewbandit) ordered

Department of Policy and Planning to look into a privatisation

plan for the construction of the plant with the particular issues

on.

3.1 whether the construction of the treatment

plant can be carried out together with

commercial buildings.

3.2 whether private company can fully or partly

invest and operate the sewage work.

3.3 whether the construction of the BMA office

together with a treatment plant as in 3.1 is

benefitial.



A committee was authorised by the Department of Folicy

and Planning comprises of

Director

Department

General of Drainage and Sewerage

Director General of Public Works DeDartment

Director of the BIlA Marketing Office

Director of City Planning Division

Director General of Policy and Planning Departinent

Conuiderat±ons of the Committee

1 )To build the waste water treatment plant in the

referred area, it is necessary to exproprj.ate private land from
the. private sectors. Therefore, Departrnent of Drainage and
Sewerage has to proceed te the étage of land expropriation for 14

uni.ts of the commercial buildings, following the the. approval of

the. committe. on building thie waste w~ater treatment plant.
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2) For consideration about building other buildings in

the waste water treatinent system, it is the respoýnsibility- 0f

Departinent of Drainage and Sewerage,Policy and Planning Divisioil

wider Department of Policy and Planning and the BM4A Marketing

Office te cooperate in seeking private sectors for itS investmrent

and propose ail information.

In March 1986, Seatect Ce. proposed that the

construction of commercial building, office and parking area on

the proposed treatment plant would be feasible accordîng te the

Building Regulations. The cost was estimated at Baht 100 million

with 120b interest rate on 20 years of project life. The sixth

f loor building has 5,150-6,560 sqm. of commercial area and 2,738

sqm. for parking. Part of the area could be rented te provide the

revenue to run the sewage work. The building is capable of

holding 450 resîdents. (Fig 4)

Frein the proposai, Seatect ce. Concluded that the

pro ject is technically and f inancially feasible if the building

could be rented te a certain public agency such as the

Department of Drainage and Sowerage which is presently renting a

private office. Mowever, the detail study cf a financial scheme

couid flot be made available.

In March 1988, representatives from JV Taiyo-Envirtech,

Nishimutsu Construction Ce., lead by M1r. Kenji Shiina, Mr.Ti

Hiradata, visited Deputy Governor (Mr. Wicha Jiwaiai) and were
briefed on the project policy as



1. The use on the building should be for

1.1 domestic wasted treatment as rnentionied in the

Ratariakosin project

1.2 commercial use is not specified but bas to
give high benefit to EMA with ini short period.

2.As for private management, -those who intend to
participate in the project must notify and present
the Terms of Reference.

2.1 The project proposai must iraclude
2.1.1 Type of Treatment Process
2.1.2 Thae project if e which after expired

must be turn over to the BMA.
2.1.3 Ail requirements by law.

2.2 The proposai also must include
2.2.1 benefit whi.ch BMA will receive during

the project if e.
2.2.2 Comittment on 2.1

4. Present Development

4.1 Compensation

The area, Ban Phan Thom, is 6,400 sqm.. Area is
presently occup±ed by market and commercial buildings. Of ail the
84 buildings, 13 is private owned while the rest are owned by
BMA.The 13 buildings, cover 608 sqm. is now under
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negotiation between owriers and the comînitte which was set up for lthe specif.ic matter. (Fig 6)

The owners could not, then, agree wi.th the compensation
rate and both parties agreed to wait for the riew officiai iist
price of land value before further negoti.ation wouid contiune.



A recent price-list is now available as fallow
List of the Estimated rate of The Land

------------------------------------------------------------

unit area price

B/Wah2*
------------------------------------------------------------

Zone/Block 02
1. f rom Thanon.Samsen about 20m. 80,000
2. f rom Soi Vorapong about 20m. 50,000
3. from Soi Phra Sawad about 20m. 50,000
4. from Soi (1) about 20m. 45,000
5. from Soi Ban Phan Thom about 20m. 35,000
6. from other Sois about 20M. 25,000
7. The left part (1-6) 15,000

-------------------------------------------------------

*wah = 2 rleter
The new negotiation will be proceeded by September,1988

4.2 Privatisation Plan

The Bangkok Netropolitan Administration may, retain the
authority and the responsibility to collect revenue or charges to
cover the long-range costs of the sewerage f acility while a
private body may taice the burden of f inancing, construction and
operation of the system according to a contract agreement with
the BMA.



USTDP Assistant

The feasibility study of the Privatizinfg Wastewater

Treatment Project wilJ. need a Management Consultant study on

f inancing, administration anad regulation whjch are very important

to the project implementation.

The United States hlas the first hand experience on

sewerage Privatization. There "is at least one Amierican

management consultant.speciali.sing in this matter. Therefore, The

BYA would like to ask for a Grant-Aid assistant form the USTDP to

employ a US. cousultait to study the Finaricial feasibility of a

private US - Thai Investor group Iinancing, designing building,

owning and operating for BIlA.



YANNAWA DISTRICT SEWERAGE SYSTEM CONSTRUCTION PROJECT

DEPARTMENT OF DRAINAGE AND SEWERAGE
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Project ti.tle: The Survey and Study Project for Designing a

Sewerage SýYstem ini the Area of Yannawa District

Agency in charge: The Waste Water Treatment Plant Division

Department of Drainage anid Sewerage

Fiscal yearý: 1989-1990

l.Concept and Justification:

Background: Sa f ar Bangkok Metropolis does flot yet
have a complete and hygienically central sewerage systen, water
used by the people which ini somewhere includes water f rom night
soil, the state of which is polluted water, would flow into rain-
water drainpipes or empty places in nearby areas and trencties,
canais then to the Chao Phraya River. As a resuit, the
varjous trenches and canais in the area of Bangkok
Metropolis are in the state of pollution as seen today. The
Bangkok Metropolitan Administration initiated a solution with
cooperation f rom Japanese government through JICA to prepare a
master plan for sewerage disposai in important areas
approximately 370 square kilometers, which was completed in 1983.
The projected area was divided into 10 sewerage zones but the
master plan was not seriously implemented due to the wan action,
as well as a lack of budget and because there was no available
location ta construct a waste water treatment site according to
the master plan, resulting ini f ailure te start action to Solve



Prob3.ems

Presentiy, water POllution ini trenches and canais of

Bangk~ok Netropolis has significantly intensif ied and extended ta

the Chao Phraya River, on which a study of the Theiiand

Developinent Research InStitute (TDRI), concluded and subtnitted in

July 1988, reported that uniesa action to solve the probiem of

water Pollution ini the area of Bangkok Metropolis was seriousiy

taken, in 12 years ahead, water in the down strean of the Chao

Phraya River would be poliuted just like the current state of

water in the trenches and canais of Bangkok Metropolis. Regarding

the probiem of grave conceru resulting f rom water pollution in

Bangkok Metropolis today, ail the. agencies involved are al

wakened to l.arn tliis serious incident and to be r.ady for a

cali on strong and genuine cooperation.



Solution:

An effective solution to the problem of water pollution

ini Bangkok Metropolis requires both preventive and solving

ieasures. Preventive Ineasures include the application of legal

actions or public relations to educate people in releasing waste

water, while solving ineasures may be taken in the form of

constructing sewerage systems in which waste water is treated to

meet a standard before being released further into the trenches

and canals.

A long-term effective solution to the prob20jn of water

pollution in Bangkok Metropolis requires that sewerage systemfs

mnust be constructed tliroughout the area of. Bangk~ok Metropoli5

according to the proposed master plan f rom JICA. A f ew s>awerage
zones feasible to the construction of waste water treatinent

plants will be i.zplemented ini the first stage

For the time being, in the area of Yannawa, Zone 3

under the master plan of JICA, the Bangkok Metropolitan

Administration has already expropriated an area of approximately

20 rai of land in the vicinity of the mouth of Chong Nongsee

canal anid has designated it as the construction site of the waste

water treatinent plant of this zone. Ir. addition, as this area is



Banigkok Metropolis.

2. Objectives:

To carry out a survey, a study and the design of a

sewerage system in the area of Yannawa District covering a space
of 25 square kilometers and prepared for treating waste water

released by the population to be residents of the area ini the
year 2010 and to construct the sewerage system as part of the

effort to solve the problem of water pollution of Bangkok

Metropo1is.

3 .Targets:

A consultant engineering company with experiences in
this f ield will be employed to carry out the survey and the study
with a view to prepare the drawings and specifications of various
constructions of the sewrage system in the area of Yannawa

District, with targets as foJ.lows:

1. To carry out the survey of the whole area of 25
square kilometers in order to determj.ne the number of sub-zones
of the sewerage system in the area of Yannawa District by taking

into consideration the feasible waste water treatment plant

construction site as the basis to reduce the quantity of waste
water of the whola area of Yannawa District (Zone 3) that will

have to be treated at the mouth of Chong Nonsee Canal accordingi

the. original JICA master plan,
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2. To carry out the survey and the study of the details

of the construction of the sewerage system for orily the areas 0

the sewerage zone from which waste water will have to be taken to
be treated in the area of the mouth of Chong Nonsee Canal,
consisting of:

2.1 A collection system that must be consistent

with original good conditioned drainpipes.
2.2 A sewerage system that must be suitable for

the size of the area approximatel'y 20 rai.

3. Schedule :through the completioi of designing will be about
one year and six inonths beginning in Fiscal year 1990.

4. The Character of the Praject:

This project is to survey and study the determ±iiing
measures ta salve the problem of envirornental degeneration with
respect to water pollution i.n the area of Bangkok M1etropo1is.
This project relates with projects for solving the problem of
environmental degeneration in other areas of Bangkok metropolis.

This project is prevailed in thie 3rd Bangkok
Metropolis Development plan.

5. The Implementation of the Master Plan in Yannawa District:

5.1 The original JICA master plan:

Tjnder the Bangkok Metropolitan Administration's master
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plan for sewerage systems which was prepared by.JICA in 1981, the
sewerage area in Yarrnawa District was desigrxated as Zone 3,having
a space of 25 square kilometers. and designed to 'serve about
500,000 people iri the year 2000, of which the scope 0f works of
interest can be summnarized as follows:

The waste water treatment plant will have a capacity of
119,400 cubic meters of treated water per day. Il: will be
constructed in the area of the mouth of Chang Nonsee Canal. The
site utilises 68.75 rai of land.

Thie collection system will be a separated system with
trunk mains, si.zes dia.l,000-2,100 mm., approximately 7,600
meters long, and sizes dia.200-900 mm., approximately 604,900
meters long, and with two uplifts.

5.2 The implementatj.on of the master plan:

The EMA wi.1l carry out the improvement and construction
of two important roads in the project area, i.e. the imiprovement
of Rama III Road and the construction of new roads on bath sides
of Chang Nonsee Canal f rom Surawong Road ta Rama III Rcad. In
order ta avoid the problem of road digging at later times, the
Bangkok Mretropolitan Administration has a policy te construct
waste water drainages ini both roads together wi.th the
construction of the roads and rai.n water drainpipes. Therefore,
preparations for drainpipe laying have been made as fo-1lcws:
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Rama III Road: Preparatioi ta lay receivirlg Pipes as

follows:The inner side.,pipes of sizes dia.250mm.- 700 mmn., witha

total l.rigth of 7,630 meters.

The roads along Chorig Nonsee Canal: Preparation as follows:
The east side, Pipes of sizes dia.l,l00 mmn.- 1,650 mmn.,
totalling a distance of 3,360 meters.

The west side, pipes of sizes dia.350 mmn. -600 mmn.,
totalling a distance of 1,590 meters.

Every road will be slantwi.se toward .the mouth of Chong
Nonsea Canal which is the construction site of the waste water
treatinent plant.

5.3The limitations to the implementation of the master plan:

The recommendation under the master plan of JICA and
the condition of existing limitations make jt necessary te
redeslgn of the sewerage system in the area cf Zone 3 by the
reasons that:
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into small sewerage centers, depending on the availability of a
space in that area.

3. Regarding the collection systen, particularly line off
trunk mains needed to be changed to cope with the net work, such
as the new. roads constructed, saine should be redesigned to
designate as trunk main uines, eg. the raads runriing along Chong
Nonsee canal.

6. Methodology

The BMA will employ a consultant engineering campany
experienced in this f ield ta run this praject under the
supervision of the Departinent of Drainage and Sewerage, and this
must be relayed ta the attention of the Sub-comznjttee on the
Prevention and Solution of the Problema an Flooda, Waste Water
and Refuse Disposal in Bangkok Metropolis and Periphery , soan ta
be appointed by the governinent so as ta request governinent
support regarding investment. In addition, there wij.l be a
committe, of qualified persans ta assist with advice. The
wor)cing means are as f ollow:

6.1 The details and steps of working of tht consultant
engineering company:

The consultant engineering company will at least
have ta work as follows in order ta reach the targets:
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6.1.1 Preliminary data survey:

- To collect data and results of studies

on original matters concerned in order

to study and analyse them in consistent

with the current situation

- To survey for additional data until

the need is met.

- To analyse existing data and anticipate

various changes in the future.

6.1.2 Concept definition and project limitation:

- To fix the various sewerage zones in

the project area of Yannawa District.

- To define the limitations to the

designing of the sewerage system

fitting to the pollution load and the

plant construction site which has an

area of about 20 rai of land.

- To fix the various components of the

collection system and the waste water

treatinent plant.

- To study additional details for use in

engineering design for all kinds of

construction.
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6.1.3 Detailed design:

- Final engineering designs of various

constructions, both the collection
system and the waste water treatment
plant to be constructed in the area of
the mouth of Chong Nonsee Canal.

- Specifications of various machines and
facilities to be used.

- Details of the cost estimation of
various constructions,

- Construction work and budget
allocation plans.

- Bid documents.

6.2 Project implementation plan:

From the project implementation plan it cari be
summed Up that this project will begin in July 1989 and last
throuqh Novenmber 1991, the sequence of which can be summarized as
follows:

- The preparation of the project will begin in
July 1989 and last through the budget for the
fiscal year 1990, approved in September 1988
The project will be submitted to the Sub-
committee on the Prevention and Solution of
the Floods, Waste and Refuse Disposal in
Bangkok Metropolis and Periphery.
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- The employment to consultant engineering

company will begin in october 1989 and las't

through March 1990.

- The consultant engineers should be able to

start the job in tlarch 1990 and last through

November 1991, totalling 20 months of working

tiine.

- The survey for additional preliminary data

should have a working period running f rom

March 1990 to December 1990.

- The study off the specifications off the various

constructions under the project should be done

during Octoher 1990 to June 1991.

- The design off the varjous construction deta±ls

and the preparation of bid documents should be

done during May 1991 to November 1991.

6.3 Resources needed are as follows:

6.3.1 Labour forces:

Expatriate 44 M-m

Local .125 m-m

Supportion staff 350 m-m
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6.3.2 Administration
Since the Yannawa District Sewerage System

Project is an important task, the Department of Drainage and
Sewerage will establish a project office corresponding personnels
to job descriptions will be working staff.

6.3.3 Facilities :
1. One pickup truck
2. Two motorcycles

3. Three set of working desks with chairs
4. Three two-door cabinets

7. Project expenses:

The budgets used for this project will be as follows:

7.1 The budget for employing the consultant
engineering company to work for the attainment of the said
objectives and targets is approximately 50 million Baht .

7.2 The budget for procuring equipment and facilities
for the personnel of the Department of Drainage and Sewerage who
have to work jointly with the consultant engineering company,
such as the cost of vehicles and the cost of desks, is not yet
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8.Problezns and obstacles:

The probleins to be Occurred are likely to be

1.Obstacles deriving from the policies of
adminîstrators: When there is the change of the staff of
administrators, policiez may change; the project may be halted.

2. Budgets and support frcm sources of capitals for the
sewerage system construction project.

9. The benefits of the project:

The problem of water pollution ini Bangkok Metropolis is
becxning more entangled uriless efficient and effective actions are
taken seriously, water quali.ty in the dowm stream of the Chao
Phraya River wiil be polluted like water ina canais. Therefore,
the implementation of this project will yield a great deal of
benefits eg:

1. It can reduce the rates of sickness from alimeritary
canal copla4.rts, skin diseases or other epideznic diseases
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3. It paves the way for the cooperation of private

individuals ini equipping theiýr own sewerage systens before
releasing water irito public water sources.

4. It will be a milestone to the Bangkokians'
awareness and encouraging them assist solvirxg the problem of
water pollution with a strong will of cooperatioi

5. In the near future it can render good. understanding
between the BMA and Bangkokians to cooperate solving the saine
problem' , particularly under the master plan, in other sewerage
zones.

10. Project mon~itoring and evaluation

Thie Waste Water Tr.atment Plant Division, Department of
Drainage and Sewerage. will be the representative to act,
supervise and coordinate the work, jointly with the consultant
engineering company throughout. In addition, the BMA lias issued
the order Yo.2633/2531 dated September 5, 1988,for the appointrnent
of the Committee Inplementing the Bewerage System Construction
Project of the BMA, conaisting of the Project Supervision
Committee and the Project Advisory Comniittee, authorising the
power and duty to assist with advice on varjous activities under
this project.
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SEWERAGE SYSTE' PROJECTS

The study of the systematic operat ion

for the improvement of water quality- iri
canais ini Bangkok.

Objective

Progress

1.Set up a mathematicai inodel to improve the
water quality in canais

2.Manage a data base of operat.o

3 .Official.s training
4.Assessnient of water quality in cariais

i.>Assist4ace f rom JICA to study the ;jater
quality in canais in the 350 square kiiometers

witbin 1.4 months

2.A progreas report f or the
June ta August 1988 hae b.
the Department of Drainage

Pro jec t

te

0



:Water Treatment at area 2A

Objective

P rogreass

Pro ject

Objective

Progress

: Set up the water Treatmelt Plant with

capacity of 135,000 cubic rneters per day for
the population of 252,400 ini the project.

: Due to the area in Sipraya is more

necessary EBMA1 has to hold the area 2A.

*Water Treatment in Sipraya Area

*1.Set up a Water Treatment Plant at the end

of Sipraya Road with the capacîty of 30,000

cubic metars par day
2.To identif y the subzone of the treatment

system appropriata to the site of the water

treatment plant which has to be located at

the end of Chongnonsee canal.

l.Chulalongkorn University lias been

subcontracted to study and designi the water

treatment plant.

2.Divison of sewerage has study and design

the sewage system.

Pro ject

Ili



BudgtBath 2.8 million for progress 1 and 2

Bath 40 million for the objective 3

Projeot :Study and find out details of the plants

for the subzones relaying the sewerage to

Chongnoncee plant.

Objective :Thi.s project consists of:

I.Collection system appropriate to

the existing se-wer especially those in
the road parallel to Chongnonsee canal te
the Siiriwong Road and~ those along the

Praram 3 Road.

2.The Treatment plant should be
suitable for the area of 20 rai w±th
the capacity of 120,000 cubic meters

Budget
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4.Interceptors paralle. to Krungkasem

Canal with the sewage pump station,
capacity 24 cubic meter/min. will be
constructed.

5.The sewage purnp station will be located
at Praran 4 Rd.

6.The ramn drainage systen from Sipraya
Road to the plant will be used for
sew.erage.

Study for designing the treatînent plants
on Thonburi area.

Objective Subcontract the consultant conipany to
l.Design the treatment plants and

systei for the suburb of Thonburi area
(zone 11) whîch contains the districts
of Pasicharoen Nongkazn,Talingchan
Bangkuntian covering the area of 395
square kilometers with population of
740,000

Pro ject



Progress Progresa ahido. universj.tY is uridertakin
feasibility study of the treatme
and systen for the districts of

Pasicharoen, Talingchan, Nongkan

the budget of Baht 1.6 million.
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FISCAL YEAR 1991 PROJECTS

IN NATIONAL RESOURCES AND ENVIRONMENT.. DEVELOPMENT

UNDER THE SIXTH NATIONAL ECONOMIC AND SOCIAL DEVELOPMENT PLAN

Ina the fiscal year 1991, there wîll be 38

projects concerning the National Resources and EnvironmTental

Developinent with a total budget of Baht 276 million already
approved by the cabinet. The projects are under the

responsibility off 7 ministries, classified as follows:

1. New projects on Conserved National Resources
5 projects, eg. qualified boundaries along the rivers off

Ping, Wang, Yom, Nan, Mool, Chee to be the resources off the

water shed,wj.ldlif e protection, national parks. Total budget

is Baht 54.72 million, with the operation period ranging froif

1-5 years.

2. New projects on Environmental and Cultural

Conservation :10 projects, eg. environinenal conservation

on the beaches off Maepin, Rainpueng in Rayong province,

conservation of the ancient city and facility development

in Kampangpet. Total budget is Baht 91.84 million, with

the operation period ranging f rom 1-2 years.

3. New projects on Water Pollution il1 projects,eg.

a study on Waste Water Treatment Plant on Puchao Smingprai

Road, construction off Waste Water Treatmnrt Plant in

Sriracha. Total budget is Baht 102.01 million, with the

operation period ranging f rom 1-2 years.
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4. New projects on Air and Noise Pollution : 4
projects, eg. improvement of the factories releasing

pollutions of chemicals and smelly substances, reduction

of polluted toxic gases and noise in Bangkok Metropolis.

Total budget is Baht 19.55 million, with the operation

period ranging from 1-2 years.

5. New projects on Refuse and Night soil : 5 projects,

eg. a study on the refuse and garbage disposal system

in Samui island, improvement of refuse disposal plant in

district of Changpuek, Chiengmai province. Total budget

is Baht 3.34 million, with the operation period ranging

from 1-7 years.

6. New projects on Toxic Substances : 3 projects,

eg. publicity of toxic substances, a study on adjustment

of the measures and regulations .applied on industrial toxic

substances control. Total budget is Baht 4.89 million, with
the operation period ranging from 1-5 years.
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ORGANIZATION AND RELATED AGENCIES

Bangkok Metropolitan Administration <BMA)

173 Thanon Dînso, Bangkok 10200

Cable Address :BANMEAD Bangkok 10200

- Duputy Governor for Administration

Lieutenan Hansa Kaewbandit

224-2985

- Duputy Governor for Public Works

Dr. Krisada Aroon-wong

- Environmental Health Division

Director

Dr. Woravît Lebnark

224 -2953

- Department of Public Works

Director

Mr. Bampen Jatoorapreuk

- Public Cleansing Service Division

Director

Mr. Chalee Thiramanus

245-2656

- Night Soil Collection and Disposai Division

Direc tor

Mir. Narong Kemavuthanon

245-4849
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- Garbage Disposal Divison

Director

Mr. Nakorn Sakornsintu

245-3367

- Drainage Control Division

Director

Mr. Phirun Charernkul

215-3525

- Building Control Division

Mr. Warawit Lotong

224-8967

- Canal Maintenance Divison

Director

MR. Sanan Prasartsil

213-3515

Treatment Division
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- Department of Drainage ans Sewerage

Director

Mr. Sante Thrachoo

215-0869

Office of The Prime Minister

Government House,

Nathom Pathom Road, Bangkok 10300
Cable Address : PRIMINES BANGKOK 10300

National Safety Council of Thailand
281-1810, 281-3293

Secretary-General

Prof. Dr. Vichit Punyuhotra

281-3931

Ministry of Agriculture and Cooperatives
Ratchadamnoen Road, Bangkok 10200
281-5935, 281-5939

Cable Adderss : MINAGCO Bangkok 10200

- The Royal Forest Department

Thanon Phahon Yothin, Bangkok 10900
Gable Adderess : MINAGCO Bangkok 10200

- Watershed Management Division

Director

Mr. Preecha Ob-eye

579-2810

579-2811
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Wildlife Conservation Division

Director

MR. Pramote Saiwichain
579-1565

Forest Control Division
Director

Mr. Poigsura Tanmanee

579-1536

Forest Management Division
Director

Mr. Narong Grittanugul

579-1535

National Forest Land Management Division

Director

Dr. Tanee Bhamaraniyama

579-4850



- Office of Private Sector Reforestation Extension

Director

Mr. Montree Sanitprachakorn

579-9595

Ministry of Public Health

Devavesm, SainSen road, Bangkok 10200

- Department of Health

Cable Address :DEPHEAL Bangkok 10200

Director-General

Dr. Sornsak Varakamin

281-8116, 282-9837

281-7166 Ext 141

- Environmental Health Division

Director

Mrs Nitaya Mahabhol

281-2053

281-7166 Ext 126

Ministry cf Industry

Ramna VI, Bangkok 10400

Cable : MINDUS Bangkok 10400

Telex : 84375 MINDUS TE

- Departinent cf Industrial Wcrks

57 Thanon Phra Suinen, Chana Songkhram

Bangkok 10200



- Central Office for Machinery Registration
Director

Mr. Kanit Sirltanapivat

282-6001

Office of Hazardous Substances

Director
Mr. Vira Maviluk

281-4938

Onestop Service Centre

Director

Mr.' Prasert Limpakedee

281-2010

Technical and Planning Division

Director
Mr. Tanoo Vicharangsan

281-6243

tion Division
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Ministry of Interior

Atsadang Road, Bangkok 10200
Cable Adderss : MININTE Bangkok 10200

- The Royal Thai Police Department

Thanon Ramal, Bangkok 10500

Director-General

Police General Swang Therasawat
252-7901

251-7960-1

- Police Fire Brigade Division

Commander

Police Major General Chongsneh Suwanchinda
245-8344

245-8247

- Traffic Police Division

Commander

Police Major General Vorawat Kunjorn Na Ayudhanya
22-1286

- Public Works Department

Saphan Phan Fa, Thaon Lan Luang
Bangkok 10110
Director-General

Mr. Chinda Kulwatto

281-3767
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Department of Labour

Thanon Fuang Nakhon, Bangkok 10200

Tel. 221-5140-4, 223-4912-4

223-1690, 223-7570

Telex : 72203 DEPLABO TH

Director-General

Mr. Siri Keiwalinsrit

224-0686
221-5140-4 Ext 210

The National Institute for Improvement of Working

Conditions and the Environment

Thanon Pinklao-Nakhon Chaist, Taling Chan, Bangkok

Chief

Mr. Chaiyuth Chavalitnitikul

424-3698

Bangkok 10400
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-Secretary-Gerieral

Mr. Pravit Ruyabhorn

279-0129

-Deputy Secretary-General

Mr. Arthori Suphapodok

279-8086

-Deputy Secretary-General

Mr. Suchat Mongkolphan.tha

279-0130

-Office of the Secretary

Secretary

Miss Manthana Chiravathanapong
278-5465

-Information and Environmental Quality

Promotion Division

Director

Mr. Suphavit Piamphongsart

278-5467

-Environinental Policy and Planning Division

Director
Mir Sunthad Somchevita

278-5468

279-2793
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Ministry of Transport and Communications

Ratchadamnoen Nuk Rd, Bangkok 10100

Telex : 70000 MINOCOM TH
Cable : MINOCOM Bangkok 10100

- Director-General

Senior Lieutenant Chif

Ongsuwan RTN

233-5087

River Dredging & Maintenance Divison

Director

Senior Lieutenant Kasem

Phromprasert RTN

233-7165

tenance Division
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LIST OF ENVIRONMENTAL CONSULTANT FIRM

PRIVATE SECTOR

1. A & R CONSULTANTS CO.,LTD.

71/5 Setsiri 2 Rd., Samsen-Nai,

Phyathai, Bangkok 10400

Dr. Apichart Anukularmphai

Tel. 2793810, 2797576, 2798164

Fax. 2713967

2. ACT CONSULTANTS CO.,LTD.

10th Fl.,Manorom Building,

3354 Rama IV Rd., Klongton, Phrakanong,

Bangkok 10110

Mr. Chalad Chumritti

Managing Director

Tel. 2498584, 2498591 Ext. 31,32
Fax. 2498610

3. ASIAN ENGINEERING CONSULTANTS CORP.,LTD.

9th Fl., Sathorn Thani Building,

90 North Sathorn Road,

Bangkok 10500

Mr. Somchai Achavanuntakul

Managing Director

Tel. 2366090-7, 2342044

Fax. 2366086
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4. CONSULTANTS OF TECHNOLOGY CO.,LTD.
9/171-2 Ladprao Rd., Soi 130
Bangkok 10240

Mr. Pisit Puthipiroj

Managing Director
Tel. 3770879, 3770903

Fax. 3751132

5. EMPIRE CONSULTING ENGINEERS CO., LTD.
24-30 Asoke-Dindang Road,
Bangkok 10310

Mr. Thavorn Arthachinta
President and Managing Director
Tel. 2462007-8, 2462086

Fax. 2462008

6. ENVIRONMENTAL ENGINEERING CONSULTANTS CO. ,LTD.
12th F1.,Sinthon Bldg.,
132 Wireless Road,
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8. METRIC CO.,LTD.

10th Fl., Sinthon Bldg.

132 Wireless Road,

Bangkok 10500

Mr. Weroon Han-utsaha
Managing Director

Tel. 2500580-4

Fax. 2544038

9. NATIONAL ENGINEERING CONSULTANTS CO.,LTD.

3rd Fl. Ratchalerm Bldg.,

319 Vibhavadi Rangsit Rd.,

Bangkok 10400

Mr. Panom Suksingha

Mananging Director

Tel. 2700037-8, 2799747

Fax. 2700675

10. PRASAT CONSULTANT CO., LTD

3rd Fl., Pornsri and Son Bldg.,

959/1-3 Phaholyothin Rd.,

Bangkok 10400

Dr. Prasat Charidratip

Principal

Tel. 2714965-6

Fax. 2714967
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11. R.K.V. ENGINEERING CONSULTANT CO.,LTD.

11/1 Sukhumvit 30,

Bangkok 10110

Dr.Rachot Kanjanavanit

President

Tel. 2584838-9

Fax. 2584838

S12. SINDHU PULSIRIVONG CONSULTANTS CO.,LTD.

2nd Fl.,Chongkolnee Bldg.,

56 Surawong Road,

Bangkok 10500

Mr. Sindhu Rulsirivong

Tel. 2340300, 2350002-3

Fax. 2369232

13. SOUTHEAST ASIA TECHNOLOGY CO.,LTD.

e
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15. THAI DCI COMPANY LIMITED

198/5 Rama VI Rd.,Phyathai,

Bangkok 10400

Mr. Wisit Charernnit

Tel. 2713463;65, 2713486-7
Fax. 2713493

16. THAI ENGINEERING CONSULfANTS CO.,LTD.
37/1 Petchburi Rd., Soi 15
Bangkok 10400

Mr. Rangsi Ratanaprakarn

President

Tel. 2524884-6, 2534840
Fax. 2534283

17. THAI PROFESSIONAL ENGINEERING CONSULTANTS CO.,LTD.
2nd Fl., New City Building
1112/53-75 Sukhumvit Rd., Prakanong
Bangkok 10110

Mr. Tamya Ruamsuke

Managing Director

Tel. 3915000, 39115114, 3915870
Fax. 3811496

18. UNIVERSAL ENGINEERING CONSULTANTS CO.,LTD.
3rd & 4th Fl.,Ploy Mitr Building,
81 Sukhumvit Soi 2,
Bangkok 10110

Mr. Boakfar Ketunuti

Managing Director
Tel. 2510040, 2510689, 2528372
Fax. 2542175
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1.9. WATER & ENVIRONMENT CONSULTAN'T CORP.,LTD

321/27 Nang ILinchi Rd., T.Chong Nonsi,
Yannawa, Bangkok 10120

Dr. Suchint Phanapavudhikul

Managing Director

Tel. 2860112, 2868010

Fax. 2860114

20. VAPONICS ASIA LTD.

18th Floor, Chokechai B1dg.

690 Su)chumvit Road.

Bangkcok 10110

.Mr. Claude J.P Reynaud

Managing Director
Mir. Slib Songswanq

Director
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23. TRITECH CONSULTANTS CORP LTD.

82/1 Soi Areesamphan

Phaholyothin Road

Bangkok 10400

Dr. Sujin Pariapavudhikul

Mariaging Director

24. ENVIRONMENTAL ENGINEERING CONSULTANTS CO., LTD.

132 Wireless Road

12th Floor, Sinthorn Building

Bangkok 10500

M1r. Kecha Thirakomen

Director

25. ENVIRONMENTAL ENGINEERING CONSULTANTS CO., LTD.

l2th Floor, Sinthorn Building

132 Wireless Road

Bangkok 10110

Mr. Surachan Suwannodom

Director

Ms. Chatsuda Dharxnasakti

Senior Sanitary Engineer

26. THAI OIL CO., LTD.

1Sth Floor, Thai Wah Tower

21 South Sathorn Road

Bangkok 10120

Dr. Charus Muntrakul

Technologist

Mr. Anan Khuprasert

Technology Manager
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27. SINOBRIT LTD.

2137-2139 New Petchburi Road

Bangkok 10310

Mr. James A. Hargate

Manager

Environmental Engineering Division

28. SATTAHEEP INDUSTRIAL CENTRE

447 Sukhumvit 50

Bangkok 10250

Dr. Bunyarasie Borriboon

Managing Director

29. PRAE LIGNIT CO., LTD.

209 Siam Square Soi 7

Phyathai Road

Bangkok

Mr. Terrachai Triwongworanart
Ressearch & Development Manager



135

32. LEE - SMAI Co., Ltd.

207 Archarn Songkoa Rd.

Yanawa, Bangkok

33. BANGKOK ENGINEERING CONSULTANT Co., Ltd.

136 Indramara 18, Bipawadee Rd, Bangkok

Tel. 277-3634, 277-0604

34. HYDRO TECH Co., Ltd.

690 Chock Chai Building, 18th Fl,

Sukumvit, Bangkok

35. BOONYIEM AND ASSOCIATE Co., Ltd.

126 Sukumvit 36, Bangkok

36. SIRIDA CONSULTANT Co.,Ltd.

65 Attavimol, Rajwithi Road

Rhayathai, Bangkok

37. ACCKI CONSULT Co., Ltd.

215 Seri 6 Soi 5, Prakanong, Bangkok

38. CHEMIICAL ENGINEER Co., Ltd.

243 Sup Road, Bangrak Bangkok

39. K. S. ASSOCIATES

300/9 Phayathai Road, Bangkok 10500

Tel.

40. SYSTEM ENGINEERING Co, Ltd.

45 Attavimol,. Rajwithi Road, Bangkok

Tel. 234-2506, 246-3101
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41. SAN E 68 CONSULTING ENGINEER Co., Ltd.
245/53 Soi 23, Phetkasem Road, Bangkok
Tel. 467-4972, 467-1867

42. T. K. V. ENGINEERING Co., Ltd.
102 Rajwithi Road, Bangkok
Tel. 424-2794, 433-2521

43. TESCO Co., Ltd.

21/13-14 Sukumvit 18, Bangkok
Tel. 258-1320, 258-1340, 259-5462-3
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PUBLIC SECTOR

1. OFFICE 0F THE NATIONAL ENVIRONMENTAL BOARD (NEB)

60/1 Soi Prachasampan 4

Rama IV Road

Banigkok 10400

Tel. 279-8085/6

Mr. Sirithan Pairoj-boriboon

Director

Environrnental Quality Standard Division

Dz. Sangsant Panich

Environmerital Technologist

Mr. Pornchai Taranatham

Chief

Industrial Policy & Planning Section

Mr. Sonthi Vana-sang

Acting Chief

Indus trial Impact Section

Mir. Tawee Pienchob
Environmental Technologist

2. DEPARTMENT 0F INDUSTRIAL WORKS

Ministry of Industry

Rama VI Road

Bangkok 10400

Tel. 24.5-9869
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Mr. Yirigyong Srithorig

Director - Gerieral

MR. Boonyong Lohworigwatana

Director

Office of Industrial Services &
Waste Treatment

Mr. Prapas Thanakul

Director

Industrial Environznental Division

Mir. Saroj Pasathika

Chief

Water Pollution Sub Division

Mr. Adisorn Naphavaranonth

Special, River & Sea Coast Conservation

Mr. Boonlert Chompooborj.suth

Speci.alist

Air Pollution
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Dr. S. Vigneswaran

Assçviated Professor

Envirornental Engneering Div

Dr. H. S. Shin

Asst. Profeszor

Environmerital Engineer

4. INSTITUTE OF ENVIRONMENTAL, RESEARCH

Chulalorigkorn University

Institute Building Il
Phyathai Road

Bangkcok 10500

Tel. 251-4426/7, 252-5929

Dr. Suthirak Sujarittanonta

Director

5. THE EL.ECTRICITY GENERATING AUTHORITY 0F THAILAND
53 Charansanitwongse Road

Barigkruai

Nonthaburi

Tel. 424-0101/11

Mr. Kitti Kumpeera

Head

Environmental Developmnt Section
Public Communication Department

Mr. Worawit Khamkanist

Asst. Director

Thermal Power Engineering Department
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Mrs. Chanika Haemapun

Head

Cheinical Engineering Section

6. THAILANU INSTITUE 0F SCIENTIFIC AND TECHNICAL RESEARCH

196 Phaholyothin Road

Bangkhen

Bangkok 10900

Tel. 579-1121/30

Mr. Chaiyuth Kli.nsukont

Director

Environmental & Resource Management

Department

Mrrs. Nara PitaJcarnnop

Director

Energy Technology Department
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Mr. Chaivut Leavalert

Chief & Analyst

Ervironmental Arialysis & Research Section

8. OFFICE 0F THE BOARD 0F INVESTMENT <BOl)

Petroleui Authority of Thailarad Compound

Vipavadee-Rarigsit Road

Banxgkok

Tel. 270-1400, 270-1410, 270-1420

Mr. Pornchai Tulyadhan

Director

Project Control Division

9. KING MONKUT'S INSTITUTE 0F TECHNOLOGY

Barigmod

Rajburana

Bangkok 10140

Tel. 424-0039

Asst. Prof. Pisamai Ejamakuiratana

10. THE KARSOUR DEPARTIMENT

Yotha Road

Bangkok 10110

Tel. 233-1311/8

Mr. Vichet Rajanadhaznkul

Director

Technical Divison
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M1s. Kannikar Boontanont

Chief

Marine Environnient Section

TecIhical Diiion

1.BANGKOK NETROPOLITAN ADMINISTRATION <BMA)

Dinsor Road

Bangkok 10200

Mr. Anucfrit Sodsatit

Deputy Direrctor

Department of Drainage & Sewerage

Mir. Teeradej Tangpraprutgul

Design Section

Techni.cal Division

Mir. Surapol Subinprasert
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Dr. R. N. Chakabarry

Environmental Pollution Control Advisor

Mir. Pradhip Chandavimol

Environmental Pollution Advisor

13. THAI ENVIRONMEiNTAL ENGINEERS ASSOCIATION

Facuit of Eriginéering

Chulalongkorn University
Phyathai Road

Bangkok 10500

Tel. 251-1510 Ext. 26

Dr. Thongchai Pansw.ad

Secretary General

Dr. Suraphol Saipanich

14. Departnient, of Marine science

Chlualongkori University

Phyathai Road

Bangk~ok 10500

Tel. 251-6968, 251-1951

Asst. Prof. Dr. Suraphol Sudara

15. Bangpoo Industrial Estate

Bangkok

Tel. 271-3461

Mir. Aroon Sorathesn

Technical Advisor
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NATIONAL ENVIRONMENTAL QUALITY ACT

1. Duties of the National Environinent Board
The National Environmerit Board has the dut jes as

follows:

(1) to submit policy and opinion concerning the
improvement and conservation of environmental quality to the
Council of Ministers;

<2) to consîder the inipleientation of policy in-respect
of the scheines or projects concerning the environnlental
quality;

(3) to consider and submit opinion on projects of
Qovernment agencies, State enterpriseS and private
organizations, which znay have adverse effect on the
environmental quality, to the Council of Ministers or
Government agencies concerned;

(4) to submit plans for the development, improvement
and conservation of environmental quality to the Council of
.Minis ters;

(5) to give advice to the Prime Minister on matters to
be prescribed in the Notification îssued under Section 17 or
the Order issued under Section 20 of this Act;

<6) to recommend the standards of envj.ronmenta. quality
to Government agencies having the statutory power to
prescribe them as well as to recommend measures for the
prevention and conservation of enyironmental quality in
varjous respects to the Government agencies concernned;
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(7) to recomznend any ameridment of or ijnprovement to the
law concerning the prevention and conservation of
enviranmental. quality to the Council of Ministers;

(8) to co-ordiriate works betweex Governinent agencies,
State enterprises and privat!e orgarjizatj.ons on matters
concer.ing the environmental quality;

(9) to submit opinion to the Prime r4inister for
consideration and order in the case where any Government
agency or State enterprise violates or does not comply with
the'laws, rules or regulations concerning the conservation off
environmental qualitv, which may cause extensive damage;

(10) to submit report on the national situation of
enviromental quality tc, the Council of Ministers at least
once a year;

(11) to consider any other matter concerning the
environynental quality as the Council of Ministers or the
Prime Minigter may request;

(12) to, perforn other functions as may be designated by
law to be those off the National Environment Board.

In the performance of above-mentioned duties, the
National Environment Board may tntrust the. Office of the.
National Enviroznent Board with the çperation or submission
off recommiendations to the. National Environment Board for
furtiier proce.dings.

Components off the National Environment

Board consista of

the Prime Ministeri

tary off Ministry off
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Permaneflt-Secretary of Ministry of Agriculture and Co-

operatives, the Permanent-Secretary 0f Ministry of

communications, the Permanent-Secretary of Ministry of

Interior the Permanent Secretary of Ministry of Science,

Technology and Energy, the Permanent- Secretary of Ministry

of Publ.ic Health, the Permanent-Secretary of Ministry of

Iridustry, the Secretary-General of Interior, the Permanent

secretary of the National Economic and Social Development

Board, not more than f ive person s qualified in ecology and

flot more than five representatives ofindependent institutions

on organi.zations or other persons appoint ed by the Council

of Mi1nsters as members and the Secretary-Qeneral of the

National Environment Board as memberand Secretary.

Members appointed f rom the representatives of

independent institutions or organizations or other persons

shall not be a government official, officiai of a State

enterprise or local governinent officiai having, or receiving

regular salaries.

3. Duties of the Office of the National Environment Board

Office of the National Environnient Board has the duties

as follows:

(1) to perfori the works as may be entrusted by the

National Envirunment Board

(2) to study and analyse the environmental conditions

and quaiity te be used for planning and determining the

standard of the national environmental quality as well as to

formulate guidelines for the enhancement of the national

environnientai quality;
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(3) to recominend the National Erivironmnt Board for
adopting measures with a view to iinproving and eriharicing the
national environinental quality;

(4) to check and evaluate the resuit on the cornpliance
with or enforcement of the laws, rules and regulations
concerning the prevention and conservation of environinental
quality by Governznent agencies, State enterpriset, and private
organizations in order te report to the National Envlronment
Board.

(5) to receive for consideration aidrernedy a petition
frein any person who has been aggrieved or damaged by an act
which has adverse effect on the environinental quality;

(6) to perforn the diaty.as the centre of co-ordination
and public relations in respect of the environinental quality
within the country and with foreign countries;

(7> te encourage or carry out the study, research and
propagation cf problems of the envireninental quality i~n ce-
operation with educatienal establishments and other agencies:

(8) te premete and encourage the study of the
environniental quality at every level cf education;

(9) te perform ether functions as may b. desig;.iated bv
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considerat.of and may, in this connection, summon a person

concerned to give eý,planatiofl thereof. if it is of the

opinion that any project or scheme may cause grosS damnage to

the environniental quality, it shail recomnîend remedial

measures to the Council of Yinisters.

4.2 The National Environment Bodrd or the Office of the

National Environmerit Board may invite any person to give

fact, explanatiOfl1 or technical opinion or advice as it

deems fit and may ask for co-operation from any person with 
a

vîew to ascertailiflg any fact or surveying any activity

which znay have adverse effect on the envj.ronmTenta. quality.

4.3 The National Environment Board may appoint an

adhoc conunittee to consider or carry out any matter as may 
be

entrusted by the National Environinent Board. The adhoc

committes may appoint a sub-committee to consider or carry

out any matter as may be entrusted by the adhoc Committee.

4.4 Accordlng to section 17 of thi.s Act, the Prime

Minsister shal1, with the advice of the National Environinent

Board, have the. power to issue Notifications in the

Governhnent Gazette, Prescribing the followi.ngs:

(1) categori.es and magnitude of projects or

activities of Governmeflt agencies,

State enterprises or private organizatiofls,

whi.ch are required to submit report concerni.ng the study and

measures for the prevention of and remedy for the adverse
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effect onl the environmental quality duririg tAie preparation
stage (EIA report) to thie National Environment Board for
consideration and approval before f urther proceedings;

(2) standards of envirofimental quality which,
by law, are flot withinr thie scoPe of power and duty of any

Governmeit agency:

(3) methods to be us'ed for checking environmental

qualiy.

4.5 Section 18 states that in the case where there is a
Notification regarding the EIA, thie official invested by law

wi.th thie power and duty to consider and grant a permit or

renewal of a permuit to ariy persan in order to enable him to
carry out any project or activity shall submnit a report

concerninrg the study and measures for the prevention of anad

remedy for the adverse et feot on the environmentai quality

during the preparation stage of such applicant to the Office
of the National Environment Board for consideration and

trie
on the
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In the case where the Office of the National Environment

Board gives its approval under paragraph one, the said

officiai shall grant the permit or renewal of permit to the

applicait.

In the case where the Office of the National Environînent

Board dose flot give its approval under paragraph one, the

said offcial shall delay the grant of permit or the renewal

of permit to the applicant until such person has subrnitted

measures for the prevention of and remedy for the adverse

effect on the environmental quality to which the Office of

the National Environînent Board Can give its approval.

Af ter such person has submitted measures for the

prevention of and remedy for the adverse effect on the

environînental quality under paragraph four, the Office of

the National Environment Board shall consider the said

measures within thirty days froîn the date of the

subrnission; if the Office of the National Environînent Board

dose flot fi.nish its corisideration 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 sai.d officiai 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 Environxnent Board may request

any Government agency, or Governinent 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 envîronînental quality.
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The National Envîronment Board may authourize an expert
in the study of the adverse effect on the environmntal
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 thie grant of a permit, the
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 znethods prescribed in a Mi.nisterial Regulation and the
f ees for the application for and the grant of a permit shall
be in accordance with those prescribed in the Mirijaterial
Regulaion.

4.7 The highest power is stated in Section 20 that if
thêre is an emergency arising f rom environwental pollution,
which, if lef t unremedied, will be dangerous to life, or wil
cause personal injury or damage to the properties of the
people or the State, the Prime Mrinister shall have the power
to issue an order prohibiting the person froin causing such
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The Prime M1inister may delegate the power to issue the

order under paragraph one ta the Changwat Governor to

emercise such power within the Charigwat area on behalf of the

Prime Minier 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 Gazette wîthout delay.

4.8 Section 21 states that in the case where there is a

reasonab.e ground for suspecting that there is violation of

or non-compliance with any law, rule or regulation concerning

the control of environmental quality, the order of the Prime

'Minister or of the Changwat Governor acting on behaif of the

Prime tinister under Section 20, the comepetent officiai

shall have the power to enter any premises or vehicle during

sunrise and sunset or during office hours in order to inspect

the said violation or non-compliance.

In the performance of duty by the competent officiai

under paragraph one, the owner or occupier of premises or

vehicle* or any persan concerned shah]. provide him with

reasonable f acility.

4.9 The performance of duty under Section 21 shall be

done'in the presence of the occupier of the preinises or

vehicle, if such persan cannot be found, it shal. be done in

the presence of at ieast two other persons requested by the

competent officiai to attend as witnesses.
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4.10 In performing his duty, the competent officiai
must produce his identity card at the request of the person0
concerned.

An identity card of conipetent officiai shall be in such
forin as prescribed i.n a !linisterial Regulation.

4.1.1 In performijig his duty, the competent offeja.
shaj.1 be officiai urider the Penal Code.

4.12 The Prime Minister shall have charge and control
of the executi.on of this Act and shall have the power to
appoint competeat officials,*issue Ministerial Regulations
prescribirig f ees not exceeding the rates attached hereto a
prescribing other Activities and issue Notifications for the
execution of this Act.

Penalties : (1) Whoever violates or f ails to comply with a
Notification of the Prime Minister issued

under Section 17 (2) shall be liable to
impris.Dnment for a term not exceeding one
month or to a fine not exceeding oneG
thousand baht or to both.

(2) WIioever viohates or f ails to comolIv with an
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liable ta imprisonment for a term not

exceeding five years or ta a fine not exceeding
fifty thousand baht, or to bath.

(3) Whoever obstructs or fails ta provide facility

ta a compete official in the performance of

his duty under Section 21 shall be liable ta

imprisonment for a term not exceeding one
month or ta a fine not exceeding one thousand

baht or ta both.

Sources: (1> National Environmental Quality Act. BE 2518,

published in the Government Gazette, Vol, 93,

Part 40, Special Issue, dated Fabruary 19, B.E.
2518 (1975)

(2) National Environmental Quality Act. (No. 2) B.E.
2521 , published in the Government Gazette Vol.
95, Part 156, Special Issue, dated December 317
B.E. 2521 (1978)

(3) National Environmental Quality Act. (No.3) B.E.
2522 published in the government Gazette Vol.

96, Part 40, Special Issue, dated March 23, B.E.
2522 (1979)
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REQUIREMENTS REGARDING THE

ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

1. Types and Sizes of Frojeets or Activ-ities Requiririg

Environmental Impact Assessment (EIA) Reports

2. License for Preparation of Environmental Impact

Assessment Report

2.1 Qualification of Applicant

2-2 Qualification of Expert

2.3 Qualification of Staff

2.4 Conditions Prescribed in License

2.5 Suspending the License
2.6 Revokirig the License

3. The Board of Investment Regulation Concernîng

Environmental impact Assesament
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REQIREMENTS REGARDING
THE ENVIRONMENTAL IMPACT ASSESSMENT (EXA)

1.Types anid Sizes of Projects or Activities Requiring
Environmental Impact Assessmeit (EIA> Reports

Items Types of Projects or Activities Sizes

1 Dam or Reservoir

2. irrigation.

3 Commercial Airport
4. Hotel or Resort Facilities

environmentally sensitive area
such as areas adjacent to rivers

coastal areas, lakes -.r beaches

or in the vicinity of national

parks

5 Mass Transit Systei a-ad

Expressway as defined by the

Announcement of the Revolutionary

Party No. 290, 24 November L.E

2515

6 M1ining as defined by the Minerai

Act No.1 B.E. 2510, No.2 B.E. 2516
and No. 3 B.E. 2522

storage volume greater

than 100,000,000 cubic
meters or storage surface

area greater than 15
square kilometers

irrigated area greater

than 80,000 rais (12,800

hectares)

ail sizes

greater than 80 rooms

ail sizes

ail sizes
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Items Types ot ?rojects or Activities Sizes

Industrial Estate as defined by

the Industrial Estate Authority of

Thailand Act, B.E. 2522

Commercial Port and Harbour

Thermal Power Plant

Industries

(1) Petrochemical Industry

Dii Refinery

Natural Gas Separation of

ail sizes

vith capacity for vessels

of greater than 500

ton-gross

Capacity greater than

10 14W

greater than 100 tons/day

of raw materials requi.red

ini production processes of

oul refinery anxd/or

natural gas separation

all sizes

ail sizes
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Items Types of Projects or Activities -izes

(5) Irons and/or Steel Industry requiring from ore and/or

scrap iron as raw

materials for production

greater than 100 tons/day

or using furrIaces witli

combined capacity greater

thaa 5 tons/batch al

si zes

(6) Cernent Industry ail sizes

(7) Srnelting Industry other than production capacity

Iron and Steel greater than 50 tons/day

(8) Pulp Industry production capacity

greater than 50 tons/day

Sourec :Notification of the Minîstry of Science, Technology and Energy, B.E.

2524 Issued under National Environrnental Quality Act, B.£. 2518 as

ainended in B.E. 2521, published in the Royal Governrnent Gazette

(Special issue), Vol, 98, Part 158, dated September 27, B.£. 2524

(1981)



159

2. Li.cense for Preparation of Environniental Impact Assessment:

Report

2.1 Qualifi.cation of Applicant

The EIA reports which are required to be approved

for perinitting procédure can be prepared only by the persons

or parties who have license fron the National Environznent

Board. The applications for the license is lilnited to the

following applicants:

(1) Educational institution or Research institution

as juristic person under Thai laws.

(2) Juristic person under Thai law as Zollows:

(A> All share holders of Registered Ordinary

Partnership must be Thai nationnlity

(B) Unlimited responsibility share holder of

Limited Parnership must be Thai nationality

and capital of Limited Partnership flot less

than 51% must beiong to share holder who is

the person with Thai nationality.
(C) Committee of Limited comuDanv flot less than
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(4)-State Enterprises, as established by a specific
Act, only for their own activities.

(5) Mining Industry Council, as established in
accordance with the law, only for the members' activities.

The applicant in article (1) and article (2) must
have head office in Thailand. The applicant in article (2)
and article (3) 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 responsibility 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 science, Ecology or Sanitary
science

(b) Environmental engineering or Sanitary
engineering

(c) Environmental economics.

(2) The export must have experience in the field of
improvement and conservation of environmental quality in
accordance with the notification of the National Environment
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(a) The expert with Doctoral degree or
equivalent must have experience in the
field of improvement and conservation of
environmental quality for not less than 1
year.

The expert with Master degree or equivalent
must have experience in the field of
improvement and conservation of
environmental 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
years.

(b) The expert must have worked in this field
in government sector, State Enterprises,

International organization, Foreign
Government agencies or in the business of
environmental consultation and he/she
must be involved in preparation of the
following reports, fully or partially:
1) Report concerning study and measures

for protection and improvement of
impacts on the environment.

2) Planing, Management, study and research

concerning environment such as
pollution, ecology, conservation, arts

and culture.

4
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(c) The qualification of expert must be

approved by a commîttee appointed_ by the

Secretary-General of the National

Environment Board. This committee 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 his/her expert has enough experience in the

field of the required qualifications. Office of the National

Environment Board will submit the recommendation concerning

the expert to the National Environment Board for licensing.

3. The éxpert has not been involved in false or

fraudulent EIA report during the past three years.

The National Environment Board has authorities
to accept ecpert who dose not qualify as described in (1)

under certain condition.

2.3 Qualification of Staff

The applicant must have at least three full-time

staff taking responsibility for preparing EIA report and

these staff must meet the following qualifications:
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2.4 Conditions Prescribed in License

Permiting a person to prepare EIA report, 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 reports

2.5 Suspending the License

The National Environment Board has authorities to

suspend 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 violated or fails to comply with

the condition prescribed in the license.

The 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 at a time, depending on

situation.

2.6 Revoking the License

The National Environment Board has authorities to

revoke the license when:

(1) the licensee lacks qualification as described

in article 2.1

(2) The Licensee dose not provide expert(s) or

staff as described in article 2.2 and 2.3

a
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(3) The signi.ficant information ini application form
fails to reflect the fact., fully or partially

(4) The licensee, who onc~e was suspended the
licerise, 'violated regulation i n article 2.5 again

(5) The licerisee prepares false or fraudulent

report

(6) The licensee vi.olates or fails to comply with
this Ministerial Regulation

(7) The licensee violates or fails to comply with
the conditions pres':ribed ini license and such conditions
state that the license will be revaked if the licensee
violates or f ails to comply wi.th the conditions.

source : (1) Ministerial Regulation NO.2 B.E.2527 issued
under National Environmental Quality Act, B.E. 2518 as
amended in B.E.2521, published in the Royal Government
Gazette, Vol.10I, Part 184, dae December 12, B.E.2527(1984ý

(2) Notification of the National Environiuent
Board No-7/2528 by virt.ue of Article 4(l) (b) of Ministeria1
Regulation No.2 B.E. 2527 issueQ '4nder National Environnient
Quality Act, B.E.25l8 as arnended in B.E. 2521



165

3. The Board of investment Regulation concerning

Environmental Impact Assessinent

The Investmeit Promotion Act B.E. 2520 <1977) is

administered by the Board of Investinent <801) whose function

is to promote domestie anxd foreign investment considered

important and useful to the social and economic development

of Thailand. To facilitate investors in obtaining ail perniits

anid registration to start business or operating factory, the

One stop Service Center was established in the wav that

investor can contact only this office for permitting

process.

In environmental quality control, The Investment

Promotion Act statas in Section 19 that the i.nvestinent

project to which the Board may grant promotion shall be one
which incorporates appropriate measures for the prevention

and control of adverse effects on environmental quality in

the interest of the common good of the general living of the

public and for the perpetuation of mankind and nature, and

Section 20 stated that in the case where the Board deems it

appropriate to grant promotion to any applîcant, the Board

may stipulate conditions on prevention and control of the

damnage of environmental quality.

For those applicants of the projects which are reguired

to prepare Envi.ronmental Impact Assessment under the National

Environmental Quality Act, as mentioned in section B <1)

entitled "Types and Sizes of Projects or Activities Requîring

Environinental Impact Assessment Reports", must submit EIA

report to the Onie Stop Service Center for further review by

office of the National Environinent Board.
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Once an application has been subînitted to One~ Stop

Service Center, it will be checked immnedately for

completefless ,if it contains insufficient details or flot

correspond to the required conditions, the Center will

returfi the application within five days frorn the date of

receipt.

If it is requested by the applicant, and if it is

necessary, the Center may inform the applicant within 20 days

from the date the application recieved, whether or not the

application will be approved and under which conditions, so

that the investor, can proceed further with his project

wîthout having to wait for procedure of issuing the license.

In case that the application is in complete f orm which

contain sufficient details the Center will inform the

applicant of th final decison, whether his application is

approved or not within 90 days, this should flot include the

ti.me that the application is returned for amending.

Source : (1) The Investment Promotion Act. B.E. 2520 <1977)

(2) Regulation concerning the Establishment of Onie

Stop Service Centre E.E. 2525 (1982) published

in the Royal Government Gazette <special issued)

Vol 99, Part 125, dated September 3,B.E.2525

(1982)
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NOTIFICATION OF THE MINISTRY OF INDUSTRY

No. 1 (B.E. 2512)

Issued under the Factory Act B.E. 2512
Re : Factories which operate only as components necessarv

for other purposes than factory operation

By Virtue of the provision of Sectoion 6 (3> of
the Factory Act B.E. 2512, the Minister of Industry hereby
issues a notification, as follows:

Clause 1. Factories of all categories or kinds
which operate only as components necessary for the
prospecting, mining, ore dressing, petroleum exploration or

petroleum production under the law on minerals, and such

operation is only to render services to their own

undertakings in respect of the prospecting, mining, ore

dressing, petroleum exploration or petroleum production

under the law on minerals, shall be exempt from complying
with all provisions of the Factory Act B.E.2512.

Clause 2. Factories of all categories or kinds

which operate only as components necessary for rendering

services to offices, associations, clubs, dwelling places,
places of amusement, stadiums, hotels, places of
entertainment under, the law on places of entertainment,

restaurants or bars, and such operation is only to render
services to their own offices, associations, clubs, dwelling

places, places of amusement, stadiums, hotels, places of
entertainment under the law on places of entertainment,

restaurants or bars, shall be exempt from complying with ai
provisions of the Factory Act B.E. 2512.

Notified on the lst day of September 2512.

Lieutenant General P.PUNNAKANTA

Minister of Industry.
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NOTIFICATION 0F THE MINISTRY 0F INDUSTRY

No. 2 (B.E. 2513)
Issued under the Factories Act B.E. 2512
Re: Dutîes of Licensee to Operate Factcory

By virtue of Section 39 of the Factories Act B.E.
2512, the Mlinister of Industry hereby prescrîbes rules and
procedures which licensee to operate factory of whatever
category or kind is under duty to coniply with, as follows:

General Rules and Procedures

Chapter 1
Keel2inq of Factorv and machinerv

Issued by virtue of Section 39 (1)
Article 1. Must provide regular inspection of the

condition of f actory building, and must maintain or repair
the same so that they are secure and safe as the time the

licence was granted.

Article 2. Must )ceep passage and working area
clean, even, nonslippery and dry excepr the area where it
rnay flot be possible to do so.

Article 3. Must keep railings, stairs and floor or
passage which are higher than the f actory f loor f rom 1.50
meters onwards in secure condition.

Article 4. Must store or arrange materials or
other things in orderly manner so that they do flot interfere
with or obstruct passage or work anid cause accidents.

Article 5. Mlust inspect and keep exits and
emergency stairs in condition for iminediate evacuation when
there occurs an emergency.

168
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Chapter 2
Emercqencv Exit*s- in Faclor\v

Issued by virtue off Section 39 (2>
Article 6. Emergency exit must be off at least 110

centimeters tin width, but if the number off people usirig this
exit exceeds 50 persons it must be widened at the ration off
at least 2 centimeters per person.

Article 7. Mlust maintaii emergency exit door in
condi-tion that it cari easily be opened by workers at anv
time during work.

Arti.cle 8. Mlust maintain adequate lights and must
flot permit obstruction of exits or emergency stairs or
passage which will be used tin emergency.

Article 9. Emergericy exit of a factory whjch has
more than 50 workers must have substj.tute lighting system in
case the regular lighting system f ails; provided, in
adequate s±ze and number for emergency exit.

Article 10. Must provide and maihitain clear
posters or signs for exits or emergency staîrs which are flot
in regular use, sQ that workers are continuously aware of
the emergency exi.ts or stairs.



170

Chapter 3

Danger Alarmi

Issued by virtue of Section 39(3)

Article Il. A factory whjch contains gas that may

endanger persons, or has inflammable jnaterial and more than

50 workers, or has combustible material and more than 100

workers must provide danger alarm which gives clear and

adequate warning to workers in danger area to evacuate

immediately- and to notify officiais concerned to prevent the

danger quick-ly.

Article 12. Must provide danger alarm in at least

two-different points which must be in saf e area away f rom

the above mentioned danger, and must be in position where a

person can easily and qui.c)ly activate the danger alarm.

Article 13. The danger alarm under the preceding

Article must be of the type which doez flot require energy

f rom ligbting system and is used for machinery.

Chapter 4

Fire-Fightinç Ezuizment and Other EQuiivment for

Extinquishinc; Fire and Means of Fire Prevention

Issued by virtue of Section 39(4)

Article 14. Fire operation of a f actory may cause

f ire: Factory buidinga or warehouses which are constz'ucted

with combustible materials, the storage of combustible

inaterials must be provided with adequate fire-fighting

*quipment, in proportion to condition, size and nature of

the factory, to be located at different points within the

compound of factory for accessibîlity. Provided, there must
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flot be less thari onie fire exctinguisher per area of 100
square meters, fraction of 100 square meters is to be
courited as 100 square meters.

Article 15. One fire extinguisher means the
following tire extinguisher or other equiprnent for
extiriguishing rire:

(1) acid-soda type or water sprayed by gas type of
extinguisher, with capacity of flot less than
10 litres;

(2) foam gas type of extinguisher, with capacity of
flot less than 10 litres;

(3) carbon dioxide type or extinguisher, with
capacity of flot less than 5 kilograms;

(4) dried chemiica1 type of extinguj.sher, with
capacity of not less than 5 kilograms.

suitab1e

f ollows;

(1)

Articl.e 16. Chiemical fire extinguj.sher must be or
type for the kind of f ire which may be caused as

acid-soda type or water sprayed with gas type for
extinguishing ordinary tire i.e. f ire caused by
wQod, paper, cloth. Do not use for extinguj.shing
f $xe caused by electrical equi.pment, various tviDe
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(4) Dry chemical type for e.x-tinguishing ail kind

of fire.

Article 17. Fire extiriguisher must be ina usable

condition and must have record of installation, refi or

change of chemical as well as necessary inspection and the

recommendation of manufacturer. Inspection must be carried

out not lese than once every six months.

Article 18. Must provide traininlg sessi.on for

workers on the use of fire-extinguisher anid practical

knowledge in case of fire.

Chapter 5

Refuse Disposal. Drainage and Ventilation

Issued by virtue of Section 39 (6)

Article 19. Must always keep the factory dlean and

clear cf refuse and must provide refuse receptacle or

disposai according to the necessity and suitability.

Article 20. Must separate refuse or unusable

material which contains mixture of poison, or cotton wool,

cloth or piece of cotton stained with f laminable material, in

different receptacle with proper lid, and must provide

special disposai cf the above-mentioned by f ollowing safety

procedure and without causing annoyance.

Article 21. Muet maintain drainage system in good

condition and efficiency.

Article 22. Waste water muet not be drained frein

f actory except after one or more treatinents have been

applied and the waste water becomes as foliows:
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(1) pH value is between 5 and 9;

(2) Permanaganate value must not exceed 60 milligrams
per litre;

(3) Dissolved solids must not exceed 2,000 milligrams

per litre;

(4) Sulfide calculated as H2S must not exceed 1

miligram per litre;

(5) Cyanide calculated as HCN must not eNceed 0.2

miligram per litre;

(6) Zine, chromium, arsenic, silver, copper, mercury,
cadmium, barium, selenium, lead, nickel together

or separately must not exceed 1 milligram per
litre;

(7) No content of tar;

(8) No content of oil and grease;

(9) Formaldehyde must not exceed 1 milligram per litre;
(10) Phenols and cresols must not exceed 1 miligram

per litre;

(11) Free chlorine must not exceed 1 milligram per

litre;

(12) No content of insecticide and radioactive

chemicals;

(13) If the ratio of waste water and water in public
water-ways is between 1:8 and 1:150 the mixture
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<14) Value of B.O.04(5 days at temperature 20 C) must

flot exceed 20 iilligrams per litre, or may differ

from the prescribed limit depending on 
geographic

or nature of drainage as th~e officiais may deem

reasonable, but must flot exceed 60 milligrams per

litre.

(B.Q.D. is abbreviatiofl of Biochemical Oxygefi

Demand)

(15) Temperature of waste water before discharged 
irito

public water-ways must flot eNceed 40 C

(16) Colour or smell of waste water when djscharged

into public water-ways must not be 
objectioflable.

Article 23. In case of waste water is djscharged

f rom Factory directly into the sea 
or public sewage system

it shall be in accordafice with what 
the officiais deem

.teasonable.

Article 24. Must provide appropriate ventilation

by having thie combine area of doors, windows and air vents,

ex-.cluding those betweefl rooms, of not less than one-tenth of

the working area in the room; or have ventilation of not

lese than 0.5 cubic meters per minute per worker. 
Provided,

an ordinary f actory does not keep or use 
poisoflous, cliemical,

inflammable, explosive or other'dalgerous materials 
or that

which creates dust.

Article 25. In occasiona. work within closed area

which has no ventilation, breathiflg 
apparatus or adequate

ventilatinfg machine must be provided 
for workers perforinfg

their duties, and there must be at least one person at the

exit of the area to provide assistance 
at ail tiine.
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Chapter 6

Wt)rki.nc Limhts

Issued by virtue of Section 39 (7)

Article 26. Must provide ail working area with
adequate lights which are capable of showing obstructions
and moving parts off iachinery which may cause danger, or
danger from electricity, including stairs and exits ini case
of emergency.

Article 27. Must preverit direct light or
reflectioDn frorn shiriing into the eyes off workers during work.

Article 28. Must provide working lights at the
worci.ng place or point, in accordance with the following

rules:

(1) For court-yard, road anid passages outside

factory building, the brightness must flot be
less than 20 luix or 2 Zoot-candle.

(2) For area where work which requires no precision
is carried out, i.,e., loading and transferring
of materials, rough selection of materials,
grading earth, stones or similar materials,
and passage inside f actory building, the
brightness must flot b. less than -50 lux.

(3) For area where ulightly refined work is carried
out, i.e., manufacturing steel products or
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(4) For area where work of semi-precision is

carried out, i.e., semi-precise parts

assembliig, rough lathe work or metal

polishing, incoinplete examination, sewirig

light colour cloth or leather, f ood canning,

plaining, veneering, the brightness must
flot be less than 200-lux.

(5) For area whiere work of high precision is

carried out..i.e., semi-precise lathe work or
metal polishing, semi-precise inspection or

testing, currying of animal skins, weaving of

light colour cotton or f ur, working with bocks,

the brightness must not be less than 300 lux.

<6) For area where work of high precisioi is

carri.ed out and the work involves sinali ands

precise parts, i.e.,drilling, lathe work, geins

cutting or polishing work which requires high

precision but consists of different

distinguiahable colour, precise examination,

weaving of dark colour cloth, the brightness

must not be less than 500 lux.

(7) For area where worlc of especially high

preci.sion is carried out or work whîch must be

done continuously over a long period, involving

sinali and precise parts and not.easily
distinguishable colours, i. e.*,high-precision

assembling of machinery, assembling turne

piece, testing high precision tools, gems

cutting, composing, sewing dark colour cloth,

the. brightness must not be less than 1000 lux.
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Chapter 7

Workina SDace

tssued by virtue off Section 39 (8)

Article 29. Must provide working area off fot less

than 3 square ineters per worker. The calculation off the area

shall include area used for table, machinery, anid produets

or materials which move according to manufacturing method.

Chapter 8

First-Aid Equipment

Issued by virtue of Section 39 (9)

Article 30. First-aid equipment as wellas tools

must be clean anid hygienic and ready for use, at least the

following items:

(1) scissors

(2) tonge

(3) rubber tourniquet

(4) cli.nical thermometer

(5) measuring vesse], for medicine

(6) drinking glass

(7) eye-cup

(8) adhesive plaster

(9) bandage
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(17) tincture opium camphor

(18) headache and feverremedy,

(19) redicine for burns and scalds

(20) boric solution for eye wash

Chapter 9

Lavatories. Urinais and Wash-Piaces

Issued by virtue of Section 39(10>

Article 31. Must provide lavatories, ànd urinais

which can easily be kept clean.

Article 32. Must provide lavatories in proportion

to at least one seat for flot more than 15 worke-rs, 2 seats

for not more than 40 workers, 3 seats for flot more than 80

workers, and to increase the number of seats at the ratio of

1 seat for flot more than 50 workers. For factory which has

maie and f emale workers whose combined number exceeds 15

persons, adequate lavatories must be especially provided for

f emale workers according to suitability

Article 33. Must provide lavatories and urinais on

dîfferent floors, according to suitabiiity, when factory

building has workers on varjious f loors.

Article 34. Area for a lavatory must flot be less

than 1.5 square meters per one seat.

Article 35. Lavatories and urinais must be of the

type that the waste goes into sceptic tanks. The f loor must,

be non-absorbent.

Article 36. Must provide adequate toilet paper and

water for each lavatory.
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Article 37. Must provide wasli-p1aces, including
materials and equipment for workers according to necessity
and suitability.

Article 38. lust provide adequace ventilation for
each lavatory, urinal and wash-room.

Article 39. Must provide daily cleaning of
lavatory, urinal and wash-room so that they reTnain in
hygienic condition.

Article 40. Fdctory which manufactures food-stuff
MuIst provide hygienic wash basins, disinfectant or soap at
suitable places, in proportion to at least 1 place for not
more than 15 worlçers, 2 places for not more than 40 workers,
3 places for flot more than 80 workers, and to increase the
number at the ratio of 1 place for flot more than 50 workers.

Chapter 1<0

Clean Drinkincr Water

Issued by virtue of Section 39 (11)
Arti>cle 41. Must provide adequate clean drinkii

water for consumption by standard of drinkabie water, in
proportion te a<t least 1 place for not more than 40 workers,
2 places for not more than 80 workers, and te increase the
number at the ratio of 1 place for flot more than 50 workers.
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Notification of Ministry off Industry No. 15 (B.E. 2527)
issue ini accordance with the ractorv Act B.E. 2512

Subject Duty off Licensees to operate industrial plants

By virtue off Section 39 (16) off the Factory A'4ct B.E.2512,
the Minister off Industry hereby arinounces the principles and
procedures to be followed by the licensees to operate
irdustrial plants

1. The licensees to operate the following industrial
plants must take response to do as speciffied in 2.
1.1 An industrial plant producing pulp at higher than

50 tons/day
1.2 An industrial plant producing chemical except

fertilizer as follows:

1.2.1 Chior-aliçali plant, using Sodium Chioride
(NaCi> as raw material for the production off
Soda Ash (Na2 C03), Caus tic Soda (NaOH>,

Hydrochloric Acid (HCl), Chiorine (Ci121,
Sodium Hydrochlori.de (NaO CI) and Bleaching

Powder each or several combined at higher

than 100 tons/day.

1.2.2 An industrial plant producing petrochemicals
from the raw materials obtained as by
products off the Oil Refinery in the

production process at higher than 100

tons/day.
1.3 An industrial plant off any size engaged in crude oul

refinery.

1.4 An industrial plant off any size producing cernent.



1.5 An industrial plant producing iron and steel, using

iroi ores or scrap iron as raw material with

production capacity higher than 100 tons/day or

usirig melting furnace with the total capacity of

5 tons/bath.

1.6 An industrial plant engaged ini are sxnelting or

production of metals at higher than 50 tons/day.

2. Environmnencal Impact Assessment (EIA> report must be

submnittedl when askiLng for extension the operation

license every 3 years and the report should have detail

as described in 3.

3. EIA report must consiats of the following items.

3.1 Project description and site selection

3.2 Existing condition of physi.cal and ecological

resources such as air, water, land, transportation

system, terrestrial, aquatic, raw material resource

etc.

3.3 Environmental impact assessment of the project

on existing resources.

3.4 Mitigation for protecting and/or enhancing

environmental resources.
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PRODUCT AND PRICE LIST OF SomrE DISTRIBUTORS

PHOL THANYA CO; L.TD.

Type of Business Distributor of "Al 0" from USA

Product

1. Respirators Protection

1.1 Tomic 1,ust Mist Respirator

1.2 Dualcartridge Resp-rator

1.3 Full Face Respirator

1.4 Dust Mask

1.5 Airline Respirator

2. Face
2.1

2.2

3. Hand

3.1
3.2

Protection

Helmet

Welding Helmet

Protection

Nitrile Glove for solvents oil Acids
Rubber Coated G).ove

4. Eye Protection

4.1 Safety Goggle

4.2 Safety Spectacles

4.3 Welder Gogg1e
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LERTVILAI AND SONS CO; LTD.

Type of Business Distribuitor of "INTERSAkFE" from Holland

"NIDIN" from Japan

Product

Item Price (Baht)

VISTA CLEAR 460. -

VICTOR 450. -

CLIP UP (VICTOR) 95, -

FORTLX S CLEAR 80. -

SERVA S CLEAR 100.-

SERVA S WELDING SHADE 5 100.-

ASTA FLIF UP 240.-

CLARA P NON-MIST 85.-

CLARA H tiQN-MIST 100.-

VULCA t4INI TIP LIFT UP 390.-

INTERMAS K 8..-

AIROX JUNIOR DUST 140.-

AIROX JUNIOR VAPOURS 200.-

FILTER AIROX JUNIOR DUST 12.-
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FILTER AIROX DUST 60.-

FILTER AIROX VAPOURS60-

AIROX DUST 280. -

AIR LINER 5,000. -

SUPERVISOR 31500. -

NO BEL SAFE CLIP ON 300.-

NO BEL 300.-

INTERDAMP 9.-

AIROX 1. 350. -

AIROX 2 420. -

INTERCAP 250.-
NOTROX 200. -
FLEXY 180. -

OTTER 200.-

GRIPE 100.-
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1 P. NARONG P.N.l CO; LTD.

Type of Business Producer of SafetY Helmet

Product

Helinet Type Price (Baht)

UE 130.-

E 150.-

E(Std.) 180.-

E 010 200.-

E 011. 200.-

PC-002 160.-

PC-003 180.-

PC-001,004 180.-
AC 90.-

PNl 85.-

PU 50.-

ETC 100.-
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SAFETY PRODUCTS CO.,LTD.

Type of Business Producer "Metal - Toe- Shoes"

P rodue t

Metal-Toe

Metal-Toe

Metal-Toe

?ietal-Toe

Metal-Toe

M1eta1 -Too

Me0tal-Toe

Metal-Toe

?letal-Toe

Metal-Toe

Shoes

Shoes

Shoes

Boots

Boots

Botts

Combat Boots

Combat Boots

Combat Boots

Zip Boots

Feature

Steil T(

Type Price

Baht

235. -

230. -

220.-

250. -

245.-

230.-

285. -

280. -

270.-

280.-



GENERAL SUPFLY Co.., LTD.

Type of Business :Distributor of "NORTH" frein USA

Product:

Item

1. HANU PROTECTION

1.1 Nitrile Glove Solvents Oi. Acids

1.2 High Voltage Glove

1.3 Hot Milil Glove

1.4 Rubber Coated Glove

1.5 Polka Dot Glove

2. INDUSTRIAL PROTECTIVE CLOTHI'NG

2.1 NBR Sleeves For Cheinical

2.2 NBR Apron For Chemical

2.3 Chemical Clothing

2.4 Spray Paint Clothing

2.5 Sand Blast Hood

Price (Býaht)

600. -

700. -

140.-

550.-
580.-

1,650.-
360.-

5,500.-
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3. HEAD PROTECTION & SAFETY BELT
3.1 Safet'y Helinet

3.2 Bumpcap

3.3 Industrial Safety Beit
3.4 Harriess Safety Beit

3.5 Tool Beit

4. PROTEC.TION FOOTWEAR

4.1 Half PVC Boots

4.2 PVC Boots

4.3 PVC Boots W/Steel Toecap

4.4 Ankie Guard

4.5 Eyewash Bottie

4.6 Safety Shoes
4.7 Safety Shoes

4.8 Safety Shoes

5. RESPIRATORS PROTECTION

5.1 Dust Mist Respirator

5.2 Dust Mask

5.3 Dust Mask W/Active Carboi
5.4 Dualcartridge Respirator

5.5 Fuil Face Respi.rator

5.6 Full Face Respirator

660. -

680.-

1,200. -

250. -

1,790.-

1,790.--

2,420.-

37.-
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6. HEARING PROTECTION
6.1 Foam Ear Plug/cord 16.-

6.2 Ear Plug/Cord 55.-

6.3 Dielectric Earmuff 335.-

6.4 Sound off Earmuff 425.-

6.5 Industrial Earmuff 500.-

7. EYE PROTECTION

7.1 Safety Spectacles 300.-

7.2 Safety Spectacles

7.3 Safety Spectacles 400.-

7.4 Safety Goggle 175.-

7.5 Welder Goggle 400.-

8. FACE PROTECTION

8.1 Face Shield 750.-

8.2 Face-Shield/Helmet 875.-
8.3 Hand Shield 440.-
8.4 Welding Helmet 700.-

8.5 Leather Welding Hood 3,000.-



190

LIST OF DISTRIBUTOR IN ENVIRONMENTAL

AND SAFETY PROTECTION EQUIPMENT

ALARM SYSTEM

BURGLAR ALARM SYSTEM

A.K.Eng Lp......... 511-3425

24/101 Soi 21 Lariprao, Bkk.

BBC BROWN BOVERI (T)LTD.

. ... .. ......... 391-5177

189 Asoke Rd, Sukhumvit 21,Bkk.

B.GRIMM & CO., R.O.P.

................. 252-4081,252-9131

1643/4 Petchburi Rd.,Bkk. 10400

Fire Appliances Sales &

Service Center L.P........233-0704

900 Rama IV Rd., Bkk

O.K.Electronices L.P......214-4309

2115/15 New Patchburi Rd., Bkk.

Porn Sawan Trading Co., Ltd. 278-1694

1165 Paholyothin Rd., Bkk.

S.K.Alarm Systems ......... .214-4541

120 Chula Soi 36 rama IV, Bkk.
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Tarmallpark Typewritter L.P. 234-6964

12/3 Silom Rd., Bkk.

Thailand Technical Services Co., Ltd.
... . .. ...... ........... 392-8307

110100/42 Sukhumvit Rd., Bkk.

FIRE ALARM SYSTEM

BBC BROWN BOVER (T) LTD.

... . ... ... ..... 391-5117

189 Asoke Rd., Sukhumvit 21, Bkk.

B. Grimm & Co., R.O.P.

.. ........... ........... 252-4081, 252-9131

1643/4 Petchburi Rd. Bkk. 10400

BERLI JUCKER...............252-4071-9

542/1 Ploenchit Rd., Bkk.

Fire Appliances Sales &

Service Center L.P.....................233-0740

900 Rama IV Rd., Bkk.

Fire King Trading L.P... ........... 233-8448
368 Siphya Rd., Bkk.

Hart Engineering (T) L.P...............314-3959

30 Soi Ramkhambaeng 12, Bkk.

Huat Seng Co., Ltd.....................221-1587

8 Yawaralj Rd., Bkk.



Integrated Eng. Co., Ltd .......
8 Soi Sawasdi,
Sukumvit Rd., Bkk.

Nippon Chemical (T) Co.,Ltd.
.................... 252-2915

1831/5-6 New Phetburi Rd., B)
Pae (T) Co., Ltd...............

New Asoke, Lardprao Rd., Bkk
Siam Delta C., Ltd.............

3082/9 New Petchburi Fd.,
Near Ekamai Bridage, Bkk.

Siam Industrial Marketing Co., 1
. . . . . . . . . . . . ......

81 Soi 14 Phaholyothin Rd., i
Siam Syndicate Co., Ltd........

260 Pholyothin Rd., Bkk.

SQUARE D.CO.(THAILAND) LTD..
. .. ..........................................

8 Fl. U-Chuliang Foundation E
968 Ramad Iv V Rd., Bkk.

Tanin Engineering L.P...........
43/2 Phacharaj Rd., Dusit, E
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Vidhyakom Co., Ltd ................. 281-5211

158 Phyathai Rd., Bkk.

SAFETY EQUIPMENT & SYSTEM

WHOLESALER & SUPPLIER

B.GRIMM & CO., R.O.P .... 252-4081

1643/4 Nw Patchuri Rd., Bkk.

Daily Enterprise Parts Center

L.P......................281-1703

204/3 Visuthikasat, Bkk.

Device Trading L.P........282-0321

222/11-13 Larn Luang Rd., Bkk.
Dusadee Eng & Construction

L.P.......................391-8847

16/1 Soi 22 Sukhumvit Rd., Bkk.
EAST ASIA INTERNATIONAL CO.,LTD.

......... ..............233-5656
142 N. Sathorn Rd., Bkk.

Fiche-Bauche Thailand Co.,Ltd.

............................... 235-0515
29/3 Soi 1 Saladaeng, Bkk.

Fire Protection Equipment & Chemicals Co.
.............................. 221-9744

5-7 Bumrungmuang Rd., Bkk.

Indo Thai Trading Ltd ........... 221-9767

23-25 Burapha Rd., Bkk.
Nippon Chemicals (T) Co.,

Etd.............................2522915

1831/5-6 New Petchburi Rd. Bkk.
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P. Narong Ind. Co., Ltd ........ 284-0209

929/2 Sathupradit Rd., Bkk.

Phol Dhanya Co., Ltd...............223-6013

334-6 Songwad 1 Rd. Bkk.

PIONEER ENGINEERING CO., LTD.

... .................. .......... 282-2471-2

417/9-11 Victory Monument Circle,

Rajvithi Rd., Bkk. 10400

RONIM MARKETING SERVICES (Thailand) LTD.

. ........ 391-0488

38 Soi Ekamai, Bkk.

Safety First Corp. Ltd..........252-5358

33/2 Sukhumvit Rd. Bkk.

Security Systems Ltd............233-4316

2/6 Convent Rd.,Bkk.

Siam Vidhya Co., Ltd............233-1365

946 Dusit Thani Bldg.,

Silom Rd., Bkk.

Tarmullpaek Tyupewriter

L.P ........................... 234-6964

12/3 Silom Rd. Bkk.
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FIRE FIGHTING & PROTECTION

Anti-fire L.P.................392-4242

111 Soi Rimthang Rotfai,

Rama IV Rd., Bkk.

Asian Trading L.P.............282-3581

B.GRIMM & CO., R.O.P..........252-4081

1643/4 Petchburi Rd. Bkk.

Bangkok Fire Protection Supplies L.P.

............................. 331-2429

1911/1911-2 Sukhumvit, Bkk.

Chaw Phaisalsin L.P...........235-5072

326/19 Rama IV Rd., Bkk

Device Trading 1.P ............ 281-0683

222/11-3 Larn Luang Rd., Bkk.

Dhanasup Charoen Trading L.P..

........ ... . ............ 251-0335

355 Chula Soi 9, Bkk.

Fire Appliances Sales &

Service Center L.P............233-0740

900 Rama IV Rd., Bkk.

Fire Kerity Chemical (T) ...... .286-7553

456/2 Sathorn Tai Rd., Bkk.

Fire King Trading L.P.........233-8448

368 Siphya Rd., Bkk.

Fire Protection Equipment &

Chemicals Co., Ltd............221-9744

5-7 Bamrungmuang Rd., Bkk.

Fire Stopper L.P..............222-6980

62 Rajdamnoen Rd., Bkk.



Gerson & Sons Ltd ........

287 Silom Rd., Bkk.

Huat Seng Co., Ltd............

8 Yawaraj Rd, Bkk.

Integrated Engineering Co.,Ltd,

8 Soi Sawasdee, Kukhumvit Rc

Nippon Chemical (T) Co., Ltd .

1831/5-6 New Petchburi Rd.,

Pae (T) Cp., Ltd..............

1032/1-5 Rama IV Rd. Bkk.

S.Somboon Phanich L.P......... 2

372-4 Siphya Rd., Bkk.

Safety First Corp. Ltd ........ 2

33/2 Sukhumvit, Bkk.

Security Systems Ltd ..... 2

2/6 Convent Rd., Bkk.

Tanin Eng. L.P ................

43/2 Pracharaj 1, Bkk.

Thai Fire Fighting Equipment

Co., Ltd......................2

3 Soi Pradit, Surawongse Rd.

Union Development Co., Ltd. 2

95 Rayadamri Arcade, Bkk.
United Machinery Co.,Ltd.

.............................. 2
20 Larn Luang Rd., Bkk.
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HEADGEAR & FACE SHIELDS

Device Trading L.P...........282-0321

222/11-13 Larn Luang Rd., Bkk.
Dhanasup Charoen Trading L.P.

........... ...........251-0335

355 Rama IV Rd., Bkk.

Nippon Chamical (T) Co.,Ltd.

....................252-2915

1831/5-65 New Petchburi Rd., Bkk.

Phol Dhanya Co., Ltd ........... 233-6013

334-6 Songwad Rd., Bkk.

ßafety First Corp Ltd..........252-5358

33/2 Sukhumvit Rd., Bkk.

Technogroup Co., Ltd...........279-1788

81 Phaholythin Rd., Bkk.

SAFETY CLOTHING

B. GRIMM & CO., R.O.P.

.............................. 252-4081, 252-9131

1643/4 Petchburi Rd., Bkk 10400

Device Trading L.P.............282-0321

22/11-13 Larn Luang Rd., Bkk.

Dhanasup Charoen Trading L.P.

............................... 251-0335

335 Rama IV Rd., Bkk.

RONIM MARKETING

SERVICES (Thailand) LTD. 391-0488

38 Soi Ekamai, Bkk.

4e
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SAFETY HELMET

Safety First Corp, Ltd ........ 252-5358

33/2 Sukhumvit 19, Bkk.

Technogroup Co., Ltd..........279-1788

81 Phaholyothin Rd., Bkk.

United Machinery Co.,Ltd.

......... 282-7140

20 Larn Luang Rd., Bkk.

WATER & WASTE WATER TREATMENT

WHOLESALERS & MANUFACTURERS

Aquachem Co., Ltd..............277-1124

92 Vibhavadi-Rangsit Rd., Bkk.
BBC BROWN BOVERI (T) LTD.

............................... 319-5177
189 Asoke Rd., Sukhumvit 21, Bkk.

B.GRIMM & CO R.O.P.............252-4081

1643/4 Petchburi Rd., Bkk 10400

Boonyium & Associates Ltd. ....391-1044

126 Soi 63 Sukhumvit, Bkk.

C.M.P. Suipplies L.P...........314-6714

70 Soi Maenkhiesn 2,

Ramkambaeng Rd., Bkk.

Chemical Services R.O.P........391-6866

392/12-5 Sukhumvit Rd., Bkk.

Connell1 Brothers Co. (T) Ltd.

............................... 252-4158
87 Sukhumvit Rd., Bkk.
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Creation Center Co., Ltd.......252-2310

199/1-2 Siyaek, Pathumwan, Bkk.

Creation Co., Ltd..............233-1110

28/12 Soi Suan, Silom, Bkk.

Dynamic Supply Eng R.O.P.....392-853

12 Soi Passana 1, Ekamai, Bkk

EAST ASIATIC CO., (T) LTD.

(THE)...........................233-2020

53-55 Oriental Ave, Bkk.

EKPAC (EKMAN) ENGINEERING

CO,.LTD........................392-9081-4

561/1 Corner Soi3l, Sukhumvit Rd., Bkk.

Far Eastern Corp. Ltd..........281-1057

300/9 Phyathai Rd., Bkk.

Goshu Kohsan Co., Ltd..........234-7753

403/19 Soi Surasna, Silom, Bkk.

Int'l Chemicals (ICECO) &

Eng. Co., Ltd..................392-1470

603-5 Soi 71 Sukhumvit, Bkk.

ITALTHAI INDUSTRIAL

CO.,LTD ........................ 314-6101

2013 New Petchburi Rd., Bkk.

K. Stone Corp. Ltd..............281-0310

3/F, Acmy Bldg.,

156/20-1 Petchburi Rd., Bkk.

Kitti Agencies L.P............. 392-4757

30/6 Soi 23 Sukhumvit Rd., Bkk.

Kriang Krai Trading L.P...... 233-8791

1018/2 Rqama IV Rd., Bkk.



LINDETEVES (Thailand)

LTD ........................... 2
457/2 Silom Rd., Bkk.

Liquid Carbonic (T) Co.,

LTd...........................2,

197/1 Silom Rd., Bkk.

March Marine Co., Ltd.........4

630/26 Phrapinklao, Bkk.

Mechsan Supply & Service

Co., Ltd........................2

605 Soi Phibulupatham, Bkk.

Nisshin Eng, (T) Co., Ltd.....2

Oregon Co., Ltd...............3

1763-5 Sukhumvit Rd.,Bkk.

POLYTECHNOLOGY CO., LTD.......2

7/28-9 Soi Kwanpatana 2,

Asoke-Dindaeng, Bkk.

S. Napa Trading R.O.P.........3

392/12-5 Sukhumvit Rd., Bkk.

Sacco Co., Ltd................24

7/28 Asoke Dindaeng Rd., Bkk
Saritary Eng, Supply L.P......5

Sepatch L.P...................2

112 Wireless Rd., Bkk.

Siam Mass L.P.................2

135 Soi Luecha,

Paholyothin Rd., Bkk.

Siam Pacific Pollution Works

L .P .......................... 2!

149 Bangkok Bazaar, Bkk.
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SIAM TECHNOLOGY (SIAMTEC>

CO., LTD......................252-2222

6/F., Nai Lert Bldg., 87 Sukhumvit

Rd., Bkk.

Siam Trade L.P................234-4690

l9lSurawongse Rd., Bkk.

Siew & Co., Ltd................222-8191

484-90 Mahachai Rd., Bkk.

Standard Trading & Water

Treatment L.P..................391-3976

173/5 Soi 16 Sukhumvit Rd., Bkk.

Stanlab L.P...................391-1436

54 Soi 1 Sukhumvit Rd., Bkk.

Tong Thaveesin Engineering Co.,Ltd.

.............................. 235-7724

281/17-18 Silom Rd., Bkk.

Uniroyal Machinery & Equipment Co.,Ltd.

............ 377-0288

51/215-6 Drive-In-Square Bkk.

Water Engichem Service L.P. 392-6458

603-5 Soi 71, Sukhumvit, BkR.

ANALYZER FOR WASTE WATER CHARACTERÉITIC
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Meclisan Supply & Service Co.,Ltd.

............... ....277-4228

605 Soi Pibul Uppatham,

Lardprao Rd.,Bkk.

SIAM TECHNOLOGY (SIAMTEC) CO ,LTD.

.................. 252-2222

6/F., Nai Lert Bldg., 87 Sukhumvit

Rd., Bkk.

Thuna Thaveesin L.P..........235-7724

281/18-18 Silom Rd.,Bkk.

Thai Unique Co.,Ltd .......... 222-2437

159-161 Tanao Rd., Bkk.

World Mechanics & Works Co.,Ltd.

................... ....... 222-1759

288-290 New Rd., Bkk.

ANTHRACITE

Creation Center Co.,Ltd.......252-2310

199/1-2 Patumwan, Bkk.

Sacco Co,Ltd..................245-0914

7/38 Soi Kwan-Patana 2,

Asoke-Dindaeng Rd.,Bkk.

Standard Trading & Water

Treatment L.P..................391-3976

173/5 Soi 16 Sukhumyit, Bkk.
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DEMINERATIZATION EQUIFMENT

Creation Co.,Ltd ................233-1110

28/12 Soi Susari, SiÎom, Bkk.

Int'1 ChemTicals (ICECO)

&Erig. Co.,Ltd ..................391-2788

603-5 soi 71 Sukhuznvit, 8kk.

ITAL.THAI IN'DUSTRIAL CO.,I.TjD....314-6101

2013 New Petchburi Rdi.,Bkk.

PIONEER ENGINEERING CO., LTD .... 282-2471

417/9-11 Victory Monument Circle,

Rajwîthi Rd.,Bkk.

POLYTECI*JOLOGY CO. LTD ...........245-0914

7/38 Soi Kwan-Patana 2,

Asoke-Dindaeng Rd. ,Bk.

SIAM~ TECHNOLOGY (SIAMTEC> CO.,LTD..252-'2222

6/F., Nai Lert Bldg,87 Sukhumvit

Rd., Bkk.

Thuna Thaveesin L.P .................235-7724

281/17-18 Sil1Qm Rd., Bkk

WORLD MECHANICS & WORIÇS COLTD. ..~..222-1759

288-290 New Rd.,

Sampanthawongse, Bklç.
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FLOCCULANTS

Creation Center Co.,Ltd.......252-2310

199/1-2 Patumwan, Bkk.
Int'1 Chemical (ICECO)

& Eng. Co., Ltd...............391-2788

603-5 Soi 71 Sukhumvit, Bkk.
Sacco Co.Ltd..................245-0914

7/38 Soi Kwan-Patanà 2,
Asoke Dindaeng Rd., Bkk.

WORLD- MECHANICS & WORKS CO.,LTD...221-1759

288-290 New Rd. Sampanthawongse, Bkk.

ION EXCHANGE RESINS

Asian Polytrade Co.,Ltd........... 393-5921
4533-5 Sukhuumvit Rd.,Bkk.

BAYER THAI CO.,LTD. ............... 233-1440-50
130/1 North Sarzhorn Rd.,Bkk.

Boonyium & Associates Co.,Ltd.......391-1044

126 Ekamai Rd.,Bkk.
Creation Co.,Ltd....................233-1110

28/12 Soi Susan, Silom, Bkk.
Creation Center Co.,Ltd.............252-2310

199/1-2 Patumwan, Bkk.
DIETHELM PHARMACHEM LTD.............221-1141

594 Luang Rd.,Bkk.
Dow Chemical Thailand Ltd............393-0131

3223 Sukhumvit Rd.,Bkk.
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Dynamic Supply Eng. R.O.P. 392-5313

12 Soi Pasana 1,

Ekamai Rd.,Bkk.

EAST ASIATIC CO., (T) LTD. (THE)......233-2020

53-55 Oriental Ave., Bkk.

Goshu Kohsan Co.,Ltd.................234-7753

403/9 Surasena, Silom Rd., Bkk.

Int'l Chemical & Eng. Co. Ltd. 391-0722

614 Sukhumvit Rd., Bkk.

ITALTHAI INDUSTRIAL CO.,LTD......314-6101

2013 New Patchburi Rd., Bkk.

R. Schaller Ltd...................392-9119

54 Soi Asoke,

sukhumvit 21, Bkk.

Sacco Co.,Ltd......................245-0914

7/38 Soi Kwan-Patana 2,

Asoke-Dindaeng Rd.,Bkk.

Siamtrade Int'l Co.,Ltd.............392-3632

593/19 Sukhumvit Rd.,Bkk.

SOUTH CITY SUPPLIES L.P.............391-1095-6

20/2 Soi Chaemchan, Sukhumvit 63, Ekamai, Bkk.

Standard Trading & Water

Treatment L.P.......................391-3976

173/5 Soi 16 Sukhumvit, Bkk.

Thai Chemical & Eng. Co.,Ltd. 252-4797

3rd., F1.,UFC Bldg.,

Siam Square Soi 7, Bkk.
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IRON & MANGANESE ERADICATORS

Creation Co.,Ltd............ .......... 234-2875

28/12 Soi Susari. Silom, Bkk.

Sacco Co.,Ltd .................245-0914

7/38 Soi Kwan-Pataria 2,

Asoke-Diidaerig Rd. ,Bkk.

St-aridard Trading & water

Treatment L.P .................391-3976

173/5 Soi 16 Sul<humvj,-t Rd., Bkk.

Thuna Thaveesin L.P .......... 235-7724

281/17-18 Silom Rd.,Bkk.

SAND FILTERS

Aquachem Co., Ltd ............. 277-1124

92 C-Bldg, Vibhavadi Rangsit Rd.,Bkk.

Creation Co.,Ltd ............... 233-l11XO

28/2 Soi Susarn, Silom, Bkk.

POLYTECHNOLOGY CO., LTD ........ 245-2248::

7/28-9 Soi Kwan Patana 2,

Asoke-Dindaeng. Bkk.

SIM TECHNOLOGY (SIAMTEC) CO. ,LTD. .. .252-222
6/F., Nai Lert Bldg., 87 Sukhumvit Rd.,Bkk.

Standard Trading & Water

Treatment L.P...................... 391-3976

1.73/5 Soi 16 Su.khumvit Rdk-

WORLD MECHANIOS & WORKS C-O.,LTU. 2-22-1759

288-290 New Rd.,

Sampanthawongse, Bkk.
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SURFACE AERATOR

Allied Eng.Co.,Ltd....................392-5259

3 Ekamai Rd.,Bkk.
Dynamic Supply Eng. R.O.P. 392-8532

12 Soi Pasana 1 Ekamai, Bkk.

EKPAC (EKMAN) ENGINEERING CO.,LTD......392-9081-4
561/1 Corner Soi 31,Sukhumvit Rd., Bkk.

Int'l Chemicals & Eng. Co.,Ltd.........391-2788
603-505 Sukhumv±t 71 Bkk.

ITALTHAI INDUSTRIAL. CO.,LTD........314-6101

2013 New.Petchburi Rd.,Bkk.
Mechsan Supply & Service Co.,Ltd...277-4228

605 Soi Phibulupatham,

Lardprao Rd.,Bkk.

POLYTECHNOLOGY CO.,LTD...............245-2248

7/28-9 Soi Kwanpatana 2,

Asoke-Dindaeng Bkk.
R. Schaller Ltd......................392-9119

54 Soi Asoke, Sukhumvit, Bkk.
Sacco Co.,Ltd........................245-0914

7/38 Soi Kwan-Patana 2,
Asoke-Dindaeng, Bkk.

Thuna Thaveesin L.P...................235-7724

281-17-18 Silom Rd.,Bkk.

WORLD MECHANICS & WORKS CO.,LTD........222-1759
288-290 New Rd., Sampanthawongse, Bkk.
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WASTE RECOVERY PLANT YIACHINERY

EKPAC(EKMAN) ENGINEERING CO. ,LTD.. .. 392-9081-4

561/1 Corner Soi 31, Sukhuinvit Rd., Bkk.

ITAL.THAI INDUSTRIAL CO. ,LTD ..........314-6101

2013 New Petchburi Rd.,B'Nk.

RIECKERMAN (Thailand> co.,Ltd-.....234-3061

46/1 N.Sathorn Rd., Bkk.

SIAM1 TECHNOLQGY (SIAtITEC) CG.,LTD...252-2222

6/F Nai Lert Bldg, 87 Sukhufivit Rd., Bk1k.

WATER CONDITIONING MACHINERY

Aquachem Co., Ltd ... i......277-1124

92 Vibhavadi Rarigsit Rd.,BkC.

C.N.P. supplies L.P ................ 392-.2464

80/1 Sukhumvit Rd. ,Bkk.

International Chemicals & Eng. Co.,Ltd.392-4170

603-5 Sukhumvit 71, Bkk.

Kriang Krai Trading L.P ........ 233-8791

1018/2 Rama IV Rd., BICk.

Mechsan Supply and Service Co.,Ltd ... 277-4228

605 Ladprao Rd.,Bkk.

Pranee Phan Ltd....................... ýi279-0182

248 Phaholyothin Rd.,BcJ.

R.SCHAýLLER cG. ,1TD .................. 9.91-4015

54 Sukhumvit Rd.,Bkkc.

Sacco Co,Ltd.......................... 245-0914
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SIAM TECHNOLOGY (SIAMTEC) CO.,LTD ..... 252-2222
6/F., Nai Lert Bldg. 87 Sukhumvit
Rd., Bkk.

Siew & co,Ltd.........................222-8191

484-90 Mahachai Rd.,Bkk.
Stanlab L.P...........................391-1436

54 Asoke Sukhumvit, Bk:.
Thuna Thaveesin L.P...................235-7714

281-17-8 Silom Rd.,Bkk.
Watana Mach.Co.,Ltd...................233-9775

9/11-2 Thaniya Rd.,Bkk.

WATER SOFTENER

Allied Eng.,Co- ,Ltd...................392-5266

3 EkanaiRd.,Bkk.
Creation Co.,Ltd......................392-5266

28/2 Soi Susarn,:Bkk.
Goshu Kohsan Co.,Ltd..................2347753

403/19 Soi Surasena, Silom,Bkk.
Int'l Chemicals (ICECO)& Eng.Co.,Ltd..391-2789
:' 603-5 Soi 71.Sukhumvit, Bkk.
ITALTHAI INDUSTRI-AL CO.,LTD ........... 314-6101

2013 New Petchburi Rd.,Bkk.
Mechsan & Supply & Service Co.,Ltd .... 277-4226

605 Soi Phibulupatham, Bkk.
,POLYTECHNOLOGY CO.,LTD................245-2248

7/28-9 Soi Kwan-Patana 2,
' soke-Dindaeng Rd.,Bkk.

SIAM TECHNOLOGY (SIAMTEC)CO.,LTD ...... 252-2222
6/F.,Nai Lert Bldg., 87 Sukhumvit Rd.,Bkk.



Thai Chernical & Eng.Co.,Ltd ........... 252-4797
3rd F1.,UFC Bldg, Siam Sq.,Bkk.

Thuria Thaveesin IL.P.................... 235-1724
281/17-18 Silom Rd.,Bkk.

WORLD MECHÀNICS & WORKS CQ.,LTD....ý...2ý22-1759
288-290 New Rd., Sampanthaworfcjrje;skk.

PROTECTIVE EYEWARE 
-

Device Trading L. P............282-0321

222=/11-13 Larrn Luang Rd..,Bkk.
Dhansasup Charoen Trading L.P ......... 251-0335

355 Rama IV Rd.,Bkk.
Nippon Chemical (T> Co.,Ltd ........... 252-2915

1831/5-6 New Petchbri Rd,.,.Bklc.,
RONIII MARKETING SERVICES (Il¶AILAND> LT'D.391-0488

38 Soi Ekamai, Bkk.
Safety First Corp.Ltd;-..-....., ......... 279-1788

81 Phaholyothin Rd.', Soi 14P, Bkk. .
Thai Fire Fighting.Equip. Co.Ltd..ï....233-5465

197/3 Surawonigse-Rd. Bkk
United Machinery Co.,Ltd-. .-..... 282-7140

20 Larn Luan~g Rd.. -Bkk. ý

RUBBER GLOVES

Bangkok Glove Fc.ry L. P . . .. ~.4.2 .227 -203 3
4-91 Samennai Rd.,Bkk.

Choeng Liang Thye L.P ....-............... 252-2237
100/15 Gp.2, Soi Qflrfucti,
Suan Luang, Prak-hanong,. Bkk.

210
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Device Trading L.P....................282-0321

222/11-13 Larnluang Rd.,Bkk.
Dhanasup Charoen Trading L.P..........251-0335

355 Rama 4 Rd.,Bkk.
J.Sui Koong Supplies L.P..............223-4860

13 Chalerm Khetr3, Bkk.
Nippon Chemical (T).Co.,Ltd...........252-2915

1831/5-6 New Petchburi,Bkk.
Pan Global Enterprise Co.,Ltd.........251-5547

183 Jirestone Bldg.,Bkk.
Phol Dhanya Co.,Ltd...................223-6013

334-6 Songwad Rd.,Bkk.
Safety First Corp Ltd.................252-5358

33/2 Sukhumit Rd.,Bkk.
Technogroup Co.,Ltd ................... 279-1788

81 Phaholythin Rd.,Bkk.

40
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