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Thailand’s Air: Poison Cocktail

Foreword

Denny Larson
Global Community Monitor

Thailand’s Air: Poison Cocktail Creates Decades and Generations of Disaster

" tate of the Thai Environment 1997-98", included a shocking analysis of the industrial development schemes
promoted by the Thai government and fueled by a flood of foreign investment. The chapter on the notorious
Map Ta Phut Industrial Estate, “The Smell is the Tip of the Iceberg”, stated “in reality the problems at

Map Ta Phut are not simply those of air pollution, but are part of a much more extensive problem of crisis dimensions.”

The report further states that this toxic crisis “has resulted from the country’s development direction and lack of efficiency
in government and civil service.” But the report correctly observes that the millions of tons of hazardous and persistent
pollutants (such as dioxin, mercury, etc) will damage the nation far beyond the local area and the current generation.
According to the report, “what is perhaps even more frightening is that this is a danger of which Thai society are largely
unaware.” Sadly in 2005, some seven years later, progress to resolve the hazards and concerns in Map Ta Phut has
been stalled.

The story of Map Ta Phut and its surrounding communities is an all too familiar saga played out around the world.
These sagas are marked by persistent complaints from communities and lack of appropriate action to remedy the serious
problems by both government and industry. Why? Modern societies based on fossil fuels and petrochemical products
(i.e. plastics, disposables and synthetic materials, for example) have judged the convenience of these unsustainable items
to be more important than the lives of millions of people forced to live in the shadow of the responsible industries.
Callous and ill informed judgments are routinely passed by populations unaware of the harsh realities in industrial areas,
such as “why don’t they just move”. Not only are these false solutions impossible without causing further harm to
the innocent victims of toxic developments, but they ignore the truth about the spread of persistent pollutants far beyond
the view of smokestacks.

Multi-national industries, such as Shell, Dow, etc, operate under blatant double standards compared to their facilities
in the western world. Despite this, these multi-nationals tout their green policies and care for the communities nearby.
The truth is that facilities in countries like Thailand operate in a far more dirty and dangerous manner than in Europe.

This double standard is further exacerbated by governments that rely too heavily on industrial influence to set and enforce

their policies. For example air monitoring is a game to industry, one in which they work very hard to ‘hide the ball’
and lie by omission. Monitors are placed at the wrong locations
and monitor at the wrong times for the wrong chemicals
in order to guarantee a clean result. Sadly the problem
is not limited to Thailand. Africa, India, China, Asia, Russia,
former Soviet Republics are targets for toxic development
and industrial games that turn once sustainable communities
into sacrifice zones for the ‘good of society’.

The good news in all of this is that increasingly across the
globe, communities are accessing their own tools and strategies
to document the truth of toxic industries in order to hold
corporations and governments accountable. Furthermore
communities are being linked together through the availability

5e
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Thailand’s Air: Poison Cocktail

of the internet, world-wide web and new networks.

Community based environmental monitoring is one such
positive movement that is growing fast globally. This has
been fueled in large part by the popularization of simplified
“grab sampling” that simulates the lung’s breathing in of
foul chemical odours and allows for detailed testing of
their chemical makeup. This popular method, known as
the Bucket Brigade, trains communities to turn their everyday
observations into hard evidence that cannot be dismissed
by corporate public relations agents or misinformed
bureaucrats.

The symbol of the method is the simple five gallon bucket which houses the air sampling device harkens back to the
historical reference of the bucket brigade in America. In pioneer days, local villagers would form a human chain of
volunteers to put out fires by passing buckets of water from the river to the fire in order to extinguish the flames.
The bucket brigade required precise teamwork to pass buckets of water quickly from hand to hand to stop the spread
of destructive fires.

Similarly modern environmental Bucket Brigades build effective teams of industrial neighbours to take air samples and
document evidence of toxic effects of industrial pollution. Thailand’s first Bucket Brigade in Map Ta Phut joins dozens
of other such efforts across the globe to bring attention to the harmful impacts of toxic industrial developments.
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Thailand’s Air: Poison Cocktail

Executive Summary

t present the Thai people are facing several serious problems from three decades of rapid industrialization,
including public exclusion from decision-making, acute environmental contamination and weak enforcement of
environmental laws.

Campaign for Alternative Industry Network (CAIN) and Greenpeace Southeast Asia have been working together to empower
the communities affected by industrial pollution and to campaign on ‘Community Right To Know' initiative which aims
to improve the ability of Thai citizens to access accurate and useful information on toxic chemicals that threatens their
health and lives. With support from Global Community Monitor (GCM) an environmental monitoring project, ‘Thailand
Bucket Brigade’, was initiated to focus on gathering evidence of widespread toxic exposure by industrial air pollution
at the largest petrochemical complex in Thailand, Map Ta Phut.

Map Ta Phut Industrial Estates were touted as the most modern in the making and have currently housed over 90 industrial
facilities including oil refineries, petrochemical and chemical facilities and hazardous waste landfills and treatment facility
with over 200 stacks emitting toxic pollution into the air of 25 surrounding communities. Over two decades of industrial
development have turned the area, once rooted by small rural farming and fishing communities, into a number one
toxic hot spot in the country. The rapid industrialization has resulted in deterioration of natural resources and changes
in social and economic structure following by numerous social, socio-economic, environmental, and health problems. Accumulated
pollution and environmental problems as well as mysterious diseases have been emerging, as very much linked to each
other, and drastically affect small locals who are weak in power to negotiate with the powerful industries or bureaucratic
agencies. (See Chapter 3 for more detail about Map Ta Phut.)

Thailand Bucket Brigade aims to introduce the Thai society that communities directly affected by industrial pollution
can engage in monitoring their own environment. ‘Bucket Brigade’ is generally a group of community members engaging
in monitoring communities’ air quality, by using ‘Bucket’ as a tool. With the aim to empower the communities by arming
them with knowledge and scientific proofs, the result of air sampling strengthens evidence of industrial pollution. The
‘Bucket’ is a sturdy, easy-to-use plastic container with a special sampling ‘Tedlar’ bag attached to capture gases. It was
created since 1995 and has been verified as a credible method for air sampling by US Environmental Protection Agency
(EPA). It was adapted from standard ‘Suma Canister’ technology to ensure its simplicity at affordable price for communities
to use. Currently, Bucket Brigades have been running by over 20 communities in the US and many communities around
the globe i.e. in Durban, Sasolburg, Secundan, and Cape Town in South Africa, communities in Spain and neighbouring
Gibraltar, Cuddalore and throughout India, and Pandacan Community in the Philippines.

Thailand Bucket Brigade had organized two trainings in March 2003 and July 2004. The trainings covered air pollution

theory, simple techniques of collecting air samples using the Bucket, and onsite practice and sampling. Participants were
community members of Map Ta Phut, experts on air quality,
governmental and local administrative officials, health
professionals, and researchers. A five-month air monitoring
program at Map Ta Phut was designed in order to take
evidence of toxic chemicals contaminating the air of
surrounding communities.

This report documents the extremely dangerous levels of
hazardous air pollution present in residential areas
surrounding Map Ta Phut Industrial Estates. Five air samples
were taken over a 5-month period to represent the all too
numerous chemical odour releases that take place routinely.
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Thailand’s Air: Poison Cocktail

Some of the most shocking findings include:

o Benzene' (known human cancer causing agent) detected
in 4 of the 5 samples exceeded the US EPA Annual Ambient
Air Screening Level by as much as 60 times.

¢ Vinyl Chloride? (known human cancer causing agent)
detected in 2 samples exceeded the EPA Annual Ambient
Air Screening Level by as much as 86 times.

¢ 1,2-Dichloroethane (EDC)3 (known probable human cancer
causing agent) detected in 2 samples exceeded the EPA
Annual Ambient Air Screening Level by as much as 3,378
times.

o Chloroform* (known probable human cancer causing
agent) detected in a sample was in excess of the EPA
Annual Ambient Air Screening Level by 119 times.

e A total of 20 different toxic chemicals were identified
in the five air samples.

e At least 6 up to 12 volatile organic compounds (VOCs)

and sulphur compounds were detected in each sample,

and at least 2 of the toxic chemicals in each sample are in excess of one or more health protective standards or screening
levels, giving proof the toxic cocktail inhaled in Map Ta Phut.

These discoveries by the Thailand Bucket Brigade are even more disturbing considering past air and health studies that
had documented high levels of dangerous chemicals and serious health effects since at least 1998 (See Annex 4). The
finding of these various toxic chemicals illustrates health and environmental problems that exist in the Thai society. It
echoes foundation of problems in Thailand originated from industrial development under the government policies that
lack disclosure of relevant pollution information and most importantly lack public participation.

This new report, Thailand’s Air: Poison Cocktail, gives fresh evidence that the proposed ‘Community Right To Know Law’
and the ‘National Pollutant Release and Transfer Registers (PRTR) System’ (see Box 2 for more detail about PRTR System)
are essentially needed along with better environmental monitoring and direct involvement of affected communities in
environmental decision-making with the aim to achieve environmental justice and sustainable society.

11



azlsagluame

" wudu reliianansznusia anm 16un szapdsem Aamis ayn uazszuumadumele Jadoudsss widla amans adwiieu eemns
upulaindy sauwds Salsy Amilniifudowwesuazsn v nddenaindenseguuse naa & orafems vinazduniuluzg vse
weuRiaund Tadnaelundediassf wasuwasdnwazmeiugnssy nliusinalanszgne deliiauzss wu wxifadalain wxifolanszgn
? Talananlsh reliianansznusia a0 léud soumds laifluss vay n1smeu uesludunisuesifiuuaznsléBudnas sunuszuy
Uiz m unan Wluarsruuvaudvuieaiaund feuhdnder Sulugdesies Weneenlunszimzemsuazdl” duvan 1y g
ypemsuisdunilasialsuiinunalusiasimiessasausud ‘il 35 reliAnuzSody

® 1,2 lnaaalsdisu wie wwidulananlsd roliiiianansznusa snm 6ud szapidesm ayn A Antisatnaguuss 1o fiuse soud
mshouzsszuulsE m unasansas ndsilevainisedneguuse 4 Yeauamh waa @ endmelinansszumaiumels
uazladinmar ms “wi Tuszazmegwdaifiosrmhaedy la ven sesmannla delifianzSolu “afiinszinzams wmhuassan
v

* aaalawefu arainannszuaumsiinaseiulumsviniszmie seiwth sl snnlssnunszasuazifanszamuas ol
thiauazilonauze “sdune  namelaeaaslsvefudiluegiadeunduas wwansenvegequussdessuudss m unan 1gu
wilondh edeu weeiiu 11 Suwm v § e mslisuraslavaiuedwriaillasiuszarenay swanssnuseduiliAnfusNL U figwu
war SHanIzvUABITULLSE M unaw 1By Buad wardaauidede wuheaslaesindu 1eensidelu wd fauinnnziilasentula

waesin vihliign “winialnaiding



Thailand’s Air: Poison Cocktail

' Benzene'’s health effects are irritation of eyes, skin, nose, respiratory system, dizziness, headache nausea, staggered gait, anorexia,
lassitude (weakness exhaustion), dermatitis, bone marrow depression, and potential occupational carcinogen. The target organs are eyes,
skin, respiratory system, blood central nervous system, and bone marrow. Cancer site: bone marrow (Leukemia).

2 Vinyl Chloride’s health effects are weakness, exhaustion, abdominal pain, gastrointestinal bleeding, enlarged liver, pallor or cyanosis
of extremities, liquid: frostbite; [potential occupational carcinogen]. Its target organs are liver, central nervous system, blood, respiratory
system, and lymphatic system. Cancer site: liver.

3 1,2-Dichloroethane causes eye problems, headache, feelings of drunkenness, fatigue, central nervous system depression, convulsions,
pulmonary oedema (excessive fluid in the lungs), unconsciousness and death from respiratory and cardiac failure, skin irritation. Long-
term exposures may cause damage to the liver, kidneys, lungs and adrenal glands. Target organs are eyes, skin, kidneys, liver, central
nervous system, and cardiovascular system. Cancer site: [in animals: fore-stomach, mammary gland and circulatory system cancer].

% Chloroform may be released to the air as a result of its formation in the chlorination of drinking water, wastewater and swimming
pools. Other sources include pulp and paper mills, hazardous waste sites, and sanitary landfills. The major effect from acute (short-
term) inhalation exposure to chloroform is central nervous system depression. Chronic (long-term) exposure to chloroform by inhalation
in humans has resulted in effects on the liver, including hepatitis and jaundice, and central nervous system effects, such as depression
and irritability. Chloroform has been shown to be carcinogenic in animals after oral exposure, resulting in an increase in kidney and
liver tumours. EPA has classified chloroform as a Group B2, probable human carcinogen.
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Thailand’s Air: Poison Cocktail

Chapter 1:
Introduction

t present Thai people are facing serious problems from rapid industrialization, public exclusion from decision

making, acute environmental contamination, and weak enforcement of environmental laws. These problems

are symptomatic of development policies, built up over three decades, which have been prioritizing economic
growth over social sustainability. Promises at public information in Thailand’s 1997 Constitution and the Official Information
Act are disappointingly under-enforced. Reporting provisions in Thailand’s various laws dealing with hazardous substances
and pollution are circumvented by bureaucratic obstacles. Further, information that has been collected is secretively guarded
as "trade secrets”. The current system is simply unacceptable and the results are unsustainable and creating a public
health crisis.

While in some countries multinational corporations might be
mandated to publicize their pollution emission or forced to
reduce their emissions and in some cases relocate communities
from toxic contaminated areas, they do not provide the same
accountabilities to communities and the environment in Thailand
or other countries of the South that may be facing an even
greater toxic burden.

The majority of groups burdened by industrial development

are local communities, especially the poor, who have limited

resources and in many cases no access to information with

very limited power in negotiation with the powerful industries

or bureaucratic agencies. These communities neighbouring

industrial facilities are battling multinational corporations for
pollution reduction and for the health of their children and environmental justice. In order for these people to assert
their rights, it is critical to increase their right to know of relevant information, and for them to effectively use the
information to hold corporate accountable to people’s health and the environment. It is also essential to empower them
with compelling evidence and training in monitoring their neighbouring industries.

Campaign for Alternative Industry Network (CAIN) and Greenpeace Southeast Asia have been working together to empower
the communities affected by industrial pollution and to campaign on ‘Community Right To Know' initiative which aims
to improve the ability of Thai citizens to access accurate and useful information on toxic chemicals that threatens their
health and lives. They have currently been working in collaboration with Global Community Monitor (GCM), an environmental
group based in California, to initiate a project ‘Thailand Bucket Brigade'.

The aim of the project is to introduce to the Thai society a non-complicated air sampling tool that people can use to
monitor industrial pollution in their own communities and to show and ensure that locals who have been directly affected
by the industrial pollution can monitor their own communities. At the same time, the project wishes to empower the
communities by arming them with knowledge and scientific proofs since the ‘Bucket Brigade’ is foreseen not only as
a scientific tool, but also as a social tool for the affected communities to encounter pollution problems they are facing
in order to protect the rights of their health and their natural resources. (See Chapter 2 for more detail of ‘Thailand
Bucket Brigade’.)

Community members can work together to ensure for healthy communities and environments. The ‘Bucket’ is seen as
merely one tool or “one piece of the cake” that people can use towards striving for ecologically sustainable development
and healthier and happier communities. Indeed it is a very important piece of the cake as in the past air quality monitoring
presented one of the greatest technically challenging techniques for a community member to engage.
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Thailand’s Air: Poison Cocktail

Chapter 2:
Thailand’s First Bucket Brigade

‘Bucket’ and ‘Bucket Brigade’
he ‘Bucket’ is an air sampling instrument that can be easily applied for community air monitoring. It was created
in the United State of America in 1995 from an initiative of 2 lawyers, Ed Masry and Erin Brockovich. The Bucket
had been tested over a year period by the US Environmental Protection Agency (EPA), and is certified by the
EPA for its accuracy of collecting and identifying a hundred different air borne chemicals. The design of the Bucket
has been adapted from the EPA's testing equipment to make it affordable and simplistic enough for communities to
use. The laboratory that has been processing bucket samples from communities around the world has been well researched
for its expertise and fairness by the creator of the Bucket Sampling Technique, Denny Larson.

The ‘Bucket Brigade’ is a group of community members engaging in monitoring communities’ air quality. By using the
‘Bucket’ as a tool, the Bucket Brigade collects air samples as proofs for toxic pollution by the neighbouring industrial
facilities, continuously and systematically. To strengthen evidence of industrial pollution, the Bucket Brigade usually further
involve in working with their community to complete log books — recording everyday of all the sensory impacts that
they feel smell and see from the neighbouring industry. Health survey or local health records are usually done or collected
in order to verify connection between toxic pollution by the industry and community’s health concerns.

Bucket Brigade around the Globe

The first Bucket Brigade was initiated by a community in
Contra Costa County in California, USA. At present, over
20 communities in the US have been running Bucket
Brigades, for example Diamond Community in Norco,
Louisiana who has been fighting against its neighbour, Shell
Chemical, and finally nailed the company to responsible
for relocation of the community from the highly
contaminated area. Bucket Brigades have also been initiated
in many communities around the globe, e.g. Durban,
Sasolburg, Secundan, and Cape Town in South Africa,
communities in Spain and neighbouring Gibraltar, Cuddalore
and throughout India, and Pandacan Community in the
Philippines.

The Bucket Brigade empowers communities by arming them with knowledge and scientific evidence of what is polluting
the air they are breathing. Thus bringing the industry to justice so that the livelihoods of the people surrounding the
industry can be improved and the mitigation of environmental impact implemented and enforced. This is, in particular,
important for countries such as Thailand that are presently easy targets for multinational companies to invest and operate
under less strict regimes than their home countries would allow.

Thailand Bucket Brigade

As an initiative for Thailand Bucket Brigade, Campaign for Alternative Industry Network and Greenpeace Southeast Asia
in collaboration with Global Community Monitor organized Bucket Brigade Training in Rayong Province during the week
of July 26th - July 30th, 2004. Participants were community members and students of a school in the Map Ta Phut,
Rayong Province, and active opponents of the Mae Moh Lignite Mine, Lampang Province. Also, experts on air quality,
government officials, health professionals and researchers attended for the week to learn the empowering Bucket Brigade
techniques.
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Thailand’s Air: Poison Cocktail

Denny Larson, Director of GCM who created the Bucket sampling technique, was the main instructor for the training.

Local support and expert knowledge was shared from Dr. Suphavit Pieampongsarn, from the Ministry of Natural Resources

& Environment, Inspections Unit; Ms. Penchom Tang, Coordinator of CAIN; and Dr. Arpa Wangkieat, an air quality expert

from Rangsit University.

The training covered air pollution theory and examples of communities implementing the Bucket Brigade worldwide.

Emphasizing to train participants the simple techniques of collecting air samples by using the Bucket, on site practice

and real time sampling were also organized at Map Ta Phut Industrial Estate and the surrounding communities. The

last day of the training was spent to discuss how the technique would be used to support the communities of Map

Ta Phut whose the air they were breathing had been polluted by over 90 industrial facilities including large petrochemical

plants, oil refineries and toxic waste disposals. (See Chapter 3 for more detail about Map Ta Phut.) The 5-month period

air monitoring of collecting Bucket samples was also designed.

Box 1: Bucket Air Sampling!

closed off after sampling and shipped to a laboratory  (Clear-Plastic
equipped with a computerized gas chromatograph mass View Squar
spectrometer (GCMS). This computerized system

compares the chemical ‘fingerprints’ of gases in the sample
bag to known toxic chemical compounds. When the system Plastic /
detects a chemical, such as Benzene, it reports how much Valve at

was presented at the time of sampling. The device was the Bag
developed from standard ‘Suma Canister’ technology and
has been verified as a credible method for air sampling by

US EPA.

Bucket Components
Bucket air sampling device consists of
1. A 5-gallon plastic container (the bucket),
2. An air tight removable cover with
- A stainless steel metal valve attached on the cover (air in)
- A small hole (for vacuum)
- A clear-plastic view square (to observe the bag during sampling)
3. A special plastic air sampling bag (Tedlar bag) attached with a plastic valve.
4. A vacuum with a hose connected to a small hole on the bucket’s cover.

How to sampling?
When an intense odour incident occurs, this is how we simply ‘grab’ an air sample.
1. Attach the plastic valve of the sampling bag to the metal valve under the bucket cover.
Then close the cover to the bucket tightly.
. Attach the vacuum and the hose to the small hole on the cover
. Turn the vacuum on and put the bucket on the ground.
. After approximately 30 seconds inside the bucket will be ‘vacuum’
Open the metal valve to allow air to flow in. Start timing from when you open the metal valve.
. Sampling time is around 2 minutes, look in the clear view square for bag twitching.

. Close the metal valve, then turn off the vacuum and remove the hose.

T NV N

. Open the bucket cover. Remove the bag, close the plastic valve tightly.

Now we have an air sample in the bag, ready to be shifted to the laboratory and find out what we were breathing!

. , , Air In Flow
The ‘Bucket’ is a sturdy, easy-to-use plastic container Vacuum and Hose
fitted with 2 valves, one of which has a special sampling Mec;cra:l tY]aelve l
‘Tedlar’ bag attached to capture gases. The bag can be cover

Air Out Flow

~q— Tedlar Bag

~€«— Plastic

A

5-Gallon

Container
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Thailand’s Air: Poison Cocktail

Chapter 3:
Map Ta Phut - The Number One Toxic Hot Spot in
Thailand

Map Ta Phut Industrial Estates — The Modern Industries
ndustrialization of Map Ta Phut has been carried out based on the policy to promote the Eastern Seaboard Development
Plan since early 1980's. Thailand was promised to thrive on exploitation of natural gas from the Gulf of Thailand,
and that it would uplift the country to the status of a Newly Industrialized Country (NIC).

Investment in the area is either through direct foreign investment or joint ventures between foreign investors and Thai
investors. The original total investment of Map Ta Phut Industrial Estate was said to be 370,000 million Thai Baht, with
the generation of approximately 11,500 jobs. It began with the total area of about 672 hectares (4,200 rai) however
the booming of petrochemical industry leads to expansion of the industrial area which currently occupies about 1,200
hectares (7,500 rai). The expansion was done partly by changing parts of assigned buffer zone into industrial zone and
by land reclamation, both leading to serious environmental and health impacts.

Another two private industrial estates are located next to the Map Ta Phut IE: Eastern IE occupying about 400 hectares
(2,500 rai), and Padaeng IE occupying about 88 hectares (550 rai). The 3 industrial estates are formally recognized as
Map Ta Phut Industrial Estates (MTP IEs) and have presently housed over 90 industrial facilities, most of which are heavy
industries — gigantic both in scale and pollution emission. Among them are 45 petrochemical facilities, 16 chemical facilities
and one chemical fertilizer facility, 11 metal steel and iron facilities, 2 hazardous waste landfills with one hazardous
waste treatment facility, and 2 oil refineries (See Annex 5).

Map Ta Phut - A Risky Society
Backed up by extensive public relations, the industrial zone was touted as the most modern in the making. Locals were
promised that there would be no pollution problems with its high standard of management and control.

However over two decades of industrial development have turned the area into a number-one toxic hot spot in Thailand.

An area so-called “Map Ta Phut” was once
a low-lying and swampy land on the beautiful
eastern coast of Thailand in Rayong Province.
Rooted there for long were small rural farming
and fishing communities whose lives have been
relying on natural resources. In 1978, the
population of communities in Map Ta Phut
was only 8,434 occupying 1,410 hectares
(8,812.5 rai). The Map Ta Phut Municipality
was established in 1992 after the expansion
of the city due to industrial development. It
now comprises of 25 communities surrounding
the industrial estates and the municipality
currently houses over 36,000 registered
populations with estimated non-registered
population (migrant workers) of over 100,000
outnumbering original residents.
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Thailand’s Air: Poison Cocktail

As consequences, rapid industrialization of the once-rural area effects
in deterioration of natural resources and changes in social and economic
structures following by numerous social, socio-economic, environmental,
and health problems. The rates of criminal, prostitution, HIV-affected
people, suicidal, and death/injury from chemical-related incident and
motor vehicle accident are observed to be dramatically increased after
the industrial booming. Accumulated pollution and environmental
problems as well as mysterious diseases have been emerging, as very
much linked to each other, and drastically affect small local people.
The rates of diseases related to respiratory system, nervous system,
reproductive system, muscle system, and mental disorder have become
much more alarming in the region than those of the whole country.
A number of studies have indicated links between exposure of Map
Ta Phut locals to pollutants such as Benzene, Styrene and Xylene and
the increased trend of these diseases.” Medical observation also indicates
increasing rate of certain types of cancer for example Leukemia as
a dominant pattern of cancer in the province.

The people of Map Ta Phut have been suffering from various forms

of pollution, especially air pollution. Over 200 smoke and flare stacks

in MTP IEs have been emitting voluminous amount of pollutants into

the air and spreading them to neighbouring communities over 2 decades.
The problem culminated dramatically in 1997 through to 1998 during which a great number of students and teachers
at the Map Ta Phut Pan Pittayakarn School have been hospitalized for breathing toxic air. The school was located just
at the fence-line of an oil refinery that was put on a plot of land which used to be buffer zone between the industrial
estate and the school. Since then, the area has been recognized nation-wide as the most obvious and serious case of
undesirable impacts from unsustainable industrialization. Although the school has later been relocated and small numbers
of pollution reports have been records, the industrial local neighbours are still suffering from various health effects from
pollution, physically and mentally, as their problems complaining to responsible agencies have not been seriously resolved
much.

> The studies referred here are

- Decharut Sukkumnoed, Penchom Tang, 2002. Health Impact Assessment of the Eastern Seaboard Development Program: A Case Study
of Map Ta Phut Industrial Estates. Health Systems Research Institute.

- Anchalee Siripitayakhunkij et al, 1998. Health Impacts from Smell Pollution Exposure in the Vicinities of Map Ta Phut Industrial
Estates. Ministry of Public Health. (in Thai)

- Wiboon Siribudhistada, 2001. The Study of Health Impacts on Local People around Map Ta Phut Industrial Estates.
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Thailand’s Air: Poison Cocktail

Chapter 4:
Methodology and Analysis

o investigate the chemicals behind the commonly reported chemical odour incidents, the Thai Bucket Brigade has

adopted a community-based air sampling device called the “Bucket” to capture air samples during intense odour

incidents. (See Chapter 2 and Box 1 for more detail about Bucket Air Sampling). Samples were taken by monitors
trained in pollution and odour incident monitoring and air sampling techniques using the Bucket including standardized
Quality Control and Quality Assurance procedures approved by the US EPA.

Monitors are adept at sampling odour incident without allowing the
sample to be incidentally contaminated by non-industrial sources such
as cigarette smoke or vehicular emissions. Details such as wind direction,
sampling location with respect to known or potential industrial sources,
time and duration of sampling, and other observable conditions such
as smells and visible pollution at the time of sampling were recorded
in a “Chain of Custody” form.

The Thai Bucket Brigade collects 5 air samples in a 5 month monitoring
period from July through November 2004. All samples were taken
along the fence-line of Map Ta Phut Industrial Estates, in residential
area, except one sample that was taken on the road of the industrial
estate beside a hazardous waste landfill. (See detail in Chapter 6 and
Annex 3)

Samples contained in the Tedlar bag are detached to Columbia Analytical

Services — a US EPA accredited laboratory in California, USA. The lab

analyses the samples for 67 VOCs and 20 sulphur compounds. Bucket

samples cannot be analyzed for particulate matter, heavy metals or

for toxins such as dioxins that attach themselves to particulate matter.
Neither can the samples be used to measure acid rain or radiation.

The sampling device, methodology, and analytical procedures adhere to US EPA norms. The lab uses the US EPA Modified
TO15 Method using a GCMS to screen and quantify VOCs. For reduced sulphur gases like Hydrogen Sulphide and Methyl
Mercaptan, US EPA Modified Method TO16 using a Gas Chromatograph fitted with a Sulphur Chemiluminescence detector
is used.

Some samples reached the laboratory outside the prescribed holding time of 72 hours from time of sampling. Because

some of the chemicals are prone to degrading below detection levels if the analyses are conducted after the holding
time, the levels and chemicals found represent a conservative estimate of what was originally presented in the air sample.
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Chapter 5:
Interpretation of Data

nalytical data is assessed by comparison with established benchmarks or standards. In Thailand, ambient air
quality standards do not cover toxic gases such as VOCs and certain sulphur compounds. Even occupational
standards are extremely limited despite the fact that many of the VOCs and sulphur compounds are chemicals
of occupational concern. Of the 67 VOCs and 20 sulphur compounds tested for, only some of them have standards set
for occupational exposure (Ministry of Interior Notification on Occupational Safety Regarding Chemical Exposure B.C.1977).

Community air monitoring teams in South Africa, USA, Europe and India who use the Bucket routinely have been comparing
their analyses with screening levels or standards from the US. Many Screening Levels and standards account for the
duration of exposures.

On the face of it, it may seem that the results of the grab sample (a 3-minute sample) may not be comparable with
1, 8 or 24-hour levels. However, given that the Bucket analyses provides an indication of the chemicals contained in
any intense odour incident, and given that the frequency and intensity of odour incidents is recorded and found many
times to be serious and day-long, it is safe to compare the Bucket analyses to the below screening levels or standards
in order to decide whether further study is required, and to trigger action based on the Precautionary Principle. Since
the Bucket samples are of air taken from near residential areas of Map Ta Phut where women and children have been
exposed to air pollution 24-hours a day, all days of the year and for over a decade already.

For the purposes of simplicity, this report highlights the Bucket analyses as compared with, as follow, three screening
levels and one standard which bear the most health protective levels;

Screening Levels:
These levels are generally based on studies of health effects of individual pollutants. Concentration levels of these pollutants

are set either in relation to a specified level of risk or to the level at which it is thought that the health effects are
unlikely. The figures thus represent maximum permissible exposures.

1. EPA Region 6 Screening Level for Ambient Air
EPA region 6 Screening Level is calculated for residential exposure.
The levels are based on a 1 in a million cancer risk or a ‘hazard quotient’
of 1 for non-cancer effects.

Source: http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm

2. Texas Effects Screening Levels

Texas Effects screening Levels are based on existing studies of chemical
health effects and set at the level below which health impacts are
thought unlikely. They reflect both cancer and non-cancer effects.
Different levels are set for

‘Short-term’ refers to an exposure duration of one hour,
‘Long-term’ refers in most cases to a duration of one year; for benzene
and ethylene dichloride, it indicates a 24-hour period.

Source: http://www.tceq.state.tx.us/implementation/tox/esl/ESLMain.html

3. ATSDR Minimal Risk Levels
Agency of Toxic Substance and Disease Registry (ARSDR) has set these
levels (MRLs) based on existing studies of chemical health effects. Exposure
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at these levels is said to pose ‘minimal risks’ of adverse health effects.
These levels reflect only non-cancer health effects.

‘Acute’ refers to an exposure of up to two weeks,

‘Intermediate’ refers to an exposure from two weeks and one year,
‘Chronic’ refers to an exposure as longer than one year.

Source: http://www.atsdr.cdc.gov/mrls.html

Standards:

4. Louisiana Toxic Air Pollutant Ambient Air
Standards

Louisiana Toxic Air Pollutant Ambient Air Standards are levels that
are legally enforceable standards in Louisiana State, developed through
Louisiana’s regulatory process. They are based on health effects
information about the chemicals: the 8-hour standard modifies
occupational exposure levels to be appropriate for residential exposures;
the Annual Average standard is based on EPA procedures for calculating
cancer risks.

The ‘Annual Average’ is selected for comparison in this report.
Source: http://www.deq.state.la.us/planning/regs/title33/33v03.pdf

The screening levels and standards in comparison with the level of the chemicals found in this study are tabulated in

Annex 1.
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Chapter 6:
Findings and discussion

ive air samples were collected from July through November 2004 along the fence-line of the Map Ta Phut Industrial

Estate and near residential areas except one sample that was taken at the fence of a hazardous waste landfill.

Dates and locations of the 5 samplings are presented in the table below. Satellite images of the sampling locations
are presented in Annex 3. Please note that, for simplicity, this report will refer to each sample by its ID.

Table 1: Sampling Locations

Sample ID Date Location

MTPOO1 29th July, 2004 Downwind of ARC - Southern Unit, Map Ta Phut Industrial
Estate

MTP002 29th August, 2004 Downwind of Rayong Purifier Co., Ltd.,, Map Ta Phut Industrial
Estate

MTP003 7th October, 2004 Downwind of the new GENCO's hazardous waste landfill,
Map Ta Phut Industrial Estate

MTP004 15th October, 2004 Downwind of ARC - Northern Unit, Map Ta Phut Industrial
Estate

MTP005 9th November, 2004 Downwind of Thai Poly Ethylene Co., Ltd., Vinythai Public
Co., Ltd., and National Petrochemical Public Co., Ltd. (NPC),
Map Ta Phut Industrial Estate

The sample MTP003 contained the largest number of volatile
organic compounds (VOCs) (11) and the largest concentration
of VOGCs (524.5 ug/m3).

The samples MTP005 and MTP004 contained the next highest
concentrations (308.8 and 270.1 ug/m3, respectively).

The samples MTP002 and MTP001 contained less than 100
ug/m3 of VOCs (98.9 and 87.2 ug/m3, respectively).

Carbon Disulfide and Toluene were detected in all five

of the air samples. Xylene was detected in all but the sample

MTP002. Benzene was detected in four of the five samples.

The Benzene, Toluene and Xylene are associated with
emissions from petroleum refineries and petrochemical facilities. The Carbon Disulfide is associated with emissions from
the use and processing of sour crude by petroleum refineries and petrochemical facilities. The Vinyl Chloride and
1,2-Dichloroethane, detected in two samples (MTP003 and MTP005), are associated with the production of Vinyl Chloride
Monomer (VCM) and Polyvinyl Chloride (PVC) used to make a variety of plastic products.

A total of 20 volatile organic compounds and sulphur compounds were identified in the 5 samples, with levels presented
in Annex1. Each sample contained at least 6 compounds, and all samples contained more than one compound in excess
of one or more acceptable standards as highlighted in Table 2.

Furthermore, 39 other compounds were also tentatively identified in the air samples, as presented in Annex 3. Although

the 39 chemicals were tentatively identified and the levels of each chemical are not confirmed, this simply gives us an
image that there are more toxics than what we have been aware of in the air of Map Ta Phut.
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Table 2: Highlight of chemicals exceeding the screening levels and standards

Chemicals and Reported
Levels

Benzene
(known human cancer causing agent) was
detected in 4 samples

B MTPOO01 (11 ug/m3)

B MTPO002 (15 ug/m3)

B MTPO004 (9.8 ug/m3)

B MTPOO5 (7.7 ug/m3)

Number of times the chemicals exceed
each SL/STD

e EPA SL (0.25ug/m3) - all the 4 samples exceed
the limit by as much as 60 times (MTP002).

e TX Long Term Effects SL (3.0 ug/m3) — all the 4
samples exceed the limit by as much as 5 times
(MTP002).

e ATSDR MRL (intermediate) (4.79ug/m3) — all the
4 samples exceed the limit by as much as 3 times
(MTP002).

e LA STD (12.0ug/m3) - MTP002 sample exceeds
this standard.

Vinyl Chloride
(known human cancer causing agent) was
detected in 2 samples

B MTPO003 (5.4 ug/m3)

M MTP005 (19 ug/m3)

e EPA SL (0.22ug/m3) - both samples exceed the
limit by as much as 86 times (MTP005)

e LA STD (1.19ug/m3) — both samples exceed the
limit by as much as 16 times (MTP0O05)

* TX Long Term Effects SL (13 ug/m3) — MTP005
sample exceeds the limit.

1,2-Dichloroethane (EDC)
was detected in 2 samples
B MTPO003 (250 ug/m3)
B MTPOO5 (150 ug/m3)

e EPA SL (0.074ug/m3) — both samples exceed the
limit by as much as 3,378 times (MTP003)

* LA STD (3.85ug/m3) — both samples exceed the
limit by as much as 65 times (MTP003)

e Texas Effects SLs — MTP003 sample exceed the
short term effect SL (160ug/m3) and both
exceed the long term effect SL (4.0ug/m3) by
as much as 63 times (MTP003).

Hydrogen Sulfide
was detected in one sample
B MTPO001 (15.5 ug/m3)

Concentration of Hydrogen sulfide in the
sample is in excess of;

e EPA SL (2.1ug/m3) and

* Texas Short Term Effects SL (1.0ug/m3)

Carbonyl Sulfide

was detected in 2 samples
B MTPO001 (14.5 ug/m3)
B MTP002 (21.2 ug/m3)

Concentrations of Carbonyl Sulfide in both

samples are in excess of;

 Texas Short Term Effects SL (8.0ug/m3) and

* Texas Long Term Effects SL (0.8ug/m3) by as
much as 26 times (MTP002).

Chloroform
was detected in one sample
B MTPOO5 (10.0 ug/m3)

Concentration of Chloroform in the sample is in
excess of;

e LA STD (4.3ug/m3) and

e EPA SL (0.084ug/m3) by 119 times

Methyl Tert-Butyl Ether (VITBE)
was detected in 2 samples

B MTPO0O01 (18 ug/m3)

B MTP004 (6.8 ug/m3)

Concentrations of MTBE in both samples are in
excess of EPA SL (3.7 ug/m3) by as much as
5 times (MTP001).
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Chapter 7:
Conclusion and Recommendation

hailand’s Bucket Brigade represents one of the first attempts to “do-it-ourselves pollutant inventories” by local

communities and advocacy groups. The finding shows that people of Map Ta Phut are breathing cocktails of toxic

gases daily without the right to know of what are in their mist. Past experiences in Thailand have also shown
a direct correlation between public access to pollution information and environmental quality protection. Some of the
most polluted areas in the world like Map Ta Phut occur to lack information and knowledge of what chemicals are
being used and released from the neighbouring industrial facilities into their environment. As people living adjacent
to the industry and the workers in those plants are tired of slow-acting government agencies and self-interested industries,
they feel the government is unreliable on protection of the lives of their children from harmful environment.

Community monitoring, in the form of Bucket Brigade, can empower communities with proofs to relate their health
concerns and pollution problems with their neighbouring industries. Since this kind of information has never occurred
to be accessible for the small locals, it is an initial step to raise awareness of the affected communities on the need
of the information and essential of their right to access the information in order to encounter the complex problem.

On the other hand, community monitoring will lead to
emission reduction by forcing industrial sector to improve
their environmental practice and social accountability,
especially multinational companies who shall not be allowed
to operate on double standards in Thailand or any other
countries.

At the same time regulatory authorities will be observed
to strictly enforce the existing laws and regulations and,
based on the precautionary approach, forced to consider
new stringent regulations or measures in order to effectively
protect the environment and health of the people.

Thai regulations under the 1992 Environmental Act that
set standards for ambient air quality does not address toxic gases such as VOCs and particular sulphur compounds. Even
occupational standards are extremely limited despite the fact that many of the VOCs and sulphur compounds are chemicals
of occupational concern. Precautionary approaches, in particular stringent legislations addressing the production, use, and
releases of these types of hazardous chemicals from industrial facilities would offer greater protection for the environment
and human health. Such approaches, however, will never fully address the problem of complex toxic pollution without
a real solution that is for the government and the industry to work toward the cessation of emissions and releases
through the development of cleaner production and cleaner products.

Thai government can give citizens, in particular Map Ta Phut communities, the right over their health and local natural
resources through establishment of Community Right To Know Law that demands disclosure of information, mandatory
reporting relates to pollutants and toxic chemicals, and free access to data, to give citizens and general public tools
to protect themselves and their environment from avoidable toxics. The most common form of Community Right To
Know in the environmental field is through the establishment of Pollutant Release and Transfer Registers (PRTR) system
(see Box2 for more detail about PRTR System).

All these efforts are proposed with the aim for all of us to achieve environmental justice and sustainable society.
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Box 2: PRTR System

PRTR or Pollutant Release and Transfer Registers System is an environmental database of potentially harmful chemicals released to
air water and soil including waste transferred for treatment and disposal from the site of their production. Facility releases or transfers
the potentially harmful chemicals will report type, quantity and affected media, and then the data are made available to the public.

The development and implementation of PRTRs adapted to national needs represent an effective way for governments to track the
generation, releases and fate of various pollutants over time. By providing otherwise difficult to obtain information about pollution
burden, a PRTR plays an important role in the total environmental policy of a government, encourages reporters to reduce pollution,
and engenders broad public support for government environmental policies. In those countries with PRTR system in place, information
obtained from the PRTR has stimulated potentially affected and interested parties to ask questions of firms whose performance is

significantly below normal for their sectors, and to demand improvement.

Source: ‘What is a PRTR?’, Organization for Economic Co-operation and Development, 2003. Retrieved from the World Wide Web:
http://www.oecd.org/EN/document/0,,EN-document-540-14-no-21-5241-0,00.htm
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ANNEX 2: Tentatively Identified Compounds (TICs)
mAWwN 2:  1sUsznauiszyldidandu

Compound Identification

T aszneufiszyldidesiuluudassate

9 15Usznay MTP001 | MTP002 | MTP003 | MTP004 | MTP0O5

1 1,2,4-Trimethylbenzene ®
2 1,3,5-Trimethylbenzene *
3 1-Butanol o
4 | 1-Octonol L4
5 | 2,3-Dimethylbutane L4
6 | 2-Butoxyethanol L
7 | 2-Ethyl-1-hexanol L
8 2-Methyl-1,3-dioxolane ®
9 | 2-Methylbutane L4 4
10 | 2-Methylpentane L4 4 L L L
11 | 2-Pentene 4
12 | 3-Ethyltoluene 4
13 | 3-Methylpentane *
14 | Benzyl Alcohol L4
15 | C10 H14 Aromatic Compound +

Diethylbenzene isomers L
16 | C10 H22 Branched Alkane ®
17 | C13 H28 Branched Alkane ® *
18 | C15 H32 Branched Alkane ° ®
19 | C16 H34 Branched Alkane ®
20 | C4 H8 Alkene e
21 | C5 H10 Compound L4 L L
22 | Ethanol L4 ° o o
23 | Isobutane L4 4 o
24 | Isopentane ®
25 | Isoprophyl Alcohol L4 L
26 | Methyl Acetate L
27 | Methylcyclopentane L4
28 | Naphthalene L
29 | n-Butane L4 4 L
30 | n-Decane L
31 | n-Dodecane o
32 | n-Hexane L4
33 | n-Pentane L4 4 o o
34 | n-Tridecane o
35 | Octyl Acetate o o
36 | Propane L4 L
37 | Propylcyclohexane L4
38 | Trimethylhexane isomers L4
39 | Propane + Propene + Chloroflupromethane

+ Carbonyl Sulfide o
Total number of compounds tentatively identified in
each sample 13 14 14 10 1
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MTPOO1
29th July, 2004:

29 NINYIAN 2547:
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ANNEX 3: Sampling Locations
mAWudN 3: dnkuoiiudadinaimea

Downwind of Alliance Refining Co., Ltd. (ARC) - Southern Unit,
Map Ta Phut Industrial Estate
Tasanlsandutinfuusmdaaauoudainis s110 (10015%) mitenanld

lANgn WMNITNNUAMA
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MTP002
29th August, 2004: Downwind of Rayong Purifier Co., Ltd., Map Ta Phut Industrial Estate

29 “wmew 2547:  lananu3Enazues Wisndweess $iia danga WnTTNaUnwe
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MTPO003
7th October, 2004: Downwind of the new GENCO’s hazardous waste landfill,

opposite of the Office of MTP IE, Map Ta Phut Industrial Estate
7 AAAN 2547: Tiasanvauilanauningn mnsauwielnsizasudsnuimsuasiiom
wiamsayins “swandien S0 (o) vieaull danga WnTINAUAIWA
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MTP004
15th October, 2004: Downwind of Alliance Refining Co., Ltd. (ARC) - Northern Unit,

Map Ta Phut Industrial Estate
15 gaan 2547; s nlsanduiifuzesuisndaaisusudilinie 91ia (100159
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9th November, 2004: Downwind of Thai Poly Ethylene Co., Ltd. (TPE),

9 WOAINIYU 2547

Vinythai Public Co., Ltd. (VNT), and National Petrochemical
Public Co., Ltd. (NPC), Map Ta Phut Industrial Estate

Tianan vemlnalndeday 91da v5Eniilne 9180 o)

wae U5 Dlasedluvennd 91in (uvnzw) lANgA MNITNNUAUWA

47 »



azlsagluame

MAKWUDN 4 DIUANYIDVUVARYAIMANAZWANSINU aNin

wans:nuda anmwoinmsldsunau 1sialluduauusplndiAaoiianuaa MNSSULUAING YDKIAS=aa

a

Anwlog Syd ATMEIAUNG LATAMIE, NTENTN 1515 3, TUBBU 2541

HansANENY Wifuleanu “wiusaiy duseninemsléndumiiuaes 1siafifunsiduthefiteinismessuomaiiu
melauayszuudse m 'aunmwaavﬁﬁmﬁﬂa;ﬂnéﬂﬂuqm WNTIHNUANA Tus 19Ul fsdetewan13IAs 1L iR I9E199 1N A
ﬁLﬁumnisaL%‘aumumvgmﬁ’uﬁmmmﬁzijLﬁau’“omﬂuﬁaqz\nﬂu 2540 Tmﬂniumuqmaﬁyﬁm NAN1IIATIZTANANNI DN

v
v A

wheil 5 widudell (wlasninsegnuiatiing)

oy Tngdu Tn3u wudu
“9AN 2540 14.14-20.88 15.96-20.24 5.05-15.34
ey 2540 16.33-41.68 16.74-20.17 5.71-9.30
ARIAN 2540 15.563-25.71 15.72-24.82 5.35-10.19

Ms3IAs1zRdadamAvINNURLIUaING

Anwlag nan 9L Sugunm “awaaden nsznaainera o ialulad uaz “awandes, Sunan 2541

nan o Suanm “wwadenldfiviegwenmean 6 wuiluuiuumuanmadiaifousunay 2541 Tudwouil & 5
mpgwifivluvinudangs wnssunuame Seegueniuiilasaiusesudsn a1stlandeadlnids S1ie vinsreesilds
371 u%ﬁmmﬁn Usznalny) 1 viEniouriennd 91ia uasflangn wnsawmues udn 1 fptafivanaeluin

Tsal,'%ﬂumumvgmﬁuﬁmmﬂ'ﬁ wagldthfatnamani Wi 15dunidszive 41 oia

HAIINMTIATILINY 156aluilAe 1.3-Tmlady, laraslsfimy, 1.2-lanaslsdmy, 1.2-lanaslslnsiwy, 1,1.2-lnsaanlsdimny,
aaolaiwudu, 1,122-anszaaaladnu, wuduy, ngdu, wiaiwudu, 12-lnswfiawudy, 14-leswiawndy, 1,35 laswiiaudy,

1.2, 1-lasuiniuudu

sFnmessilifuinanfennuasldumahlugddunuidese ¢ 3 udemsfnnvensueunsiesie

MSANYISIUUUSZITUNAZSIUUNMSUSHISYaNMsA UL - aoda amuWluAuidauaa MNSSULUAING

Anwlas “ineunsTs “suIndaN NINAUINY NITNTN 1515 2. AAAN 2543

nafneiliuanasnionnuaemizes Tdun
nINaUNY nsaﬂsomuqm MNTIN NI 9L %u@mmw"'a
WIRRBN NINAILANNANY uarUSEnTivsnm fansiaviang
wisw ety awnsaldi anmludmiascess Taw
fnsfnsdnsinisdulsanazuurlinnisiialsaune
Us:mwﬁLf”‘imﬁaoﬁumsﬁmmqm wnysalufiufit uas
Wiuns3deie (1) #ansenuan 1sadiiissuieesnanain
Ti\muqm WMNIIN (2) muﬁwﬁuaﬂ'ﬂamnmaaqaﬁwiuﬁuﬁ
Fomaiudunazes am sundesfiisuwdacly uas (3)
Tsafiieaiuiuiiynine “as

. 48



Thailand’s Air: Poison Cocktail

ANNEX 4: Previous Health and Air Toxics Studies

Health Effects from Chemical Odors in Community near Map Ta Phut Industrial Base, Rayong Province.
By Anchalee Siripitayakhunkij et al. Ministry of Public Health, September 1998

The study shows a significant relation between chemical odor exposure and occurrence of the respiratory system symptom
and central nervous system symptom of people living in vicinities of the Map Ta Phut Industrial Estate. It also reviews
to the Pollution Control Department (PCD)’s findings of their air samplings and testing at the Map Ta Phut Phanpittayakarn
School during August to October 1997. The results in average maximum of 5 minutes are presented as follows;

Month Toluene Styrene Benzene
Aug 1997 14.14-20.88 15.96-20.24 5.05-15.34
Sep 1997 16.33-41.68 16.74-20.17 5.71-9.30
Oct 1997 15.53-25.71 15.72-24.82 5.35-10.19

Air Sampling Analysis in Map Ta Phut Area.
By Department of Environmental Quality Promotion, Ministry of Science, Technology and Environment, December 1998

DEQP took 6 air samples in Map Ta Phut Area in December 1998. Five out of six samplings were taken from locations
outside factories in the MTP Industrial Estate area i.e., near the Star Petroleum Refining Co.Ltd.; Rayong Refinery
Co.,Ltd.; Tuntex (Thailand) Co., Ltd.; National Fertilizer Co., Ltd; and Padaeng Industrial Estate. The other one was taken
at the Map Ta Phut Panpittayakarn School. The samples were tested for 41 VOCGs.

The following compounds are identified: 1,3-Butadiene; Dichloromethane; 1,2-Dichloroethane; 1,2-Dichloropropane; 1,1,2
Trichloroethane; Chlorobenzene; 1,1,2,2 Tetrachloroethane; Benzene; Toluene; Ethylbenzene; 1,2-Trimethylbenzene;
1,4- Trimethylbenzene; 1,3,5- Trimethylbenzene; 1,2,1 Trimethylbenzene. This study is well recognized and often referred
to by other public agencies in later researches like the Department of Health for instance.

Study of Health Risk Assessment and Risk Management System of Map Ta Phut.
By Department of Health, Ministry of Public Health, October 2000

The study is conducted in cooperation with a number of governmental agencies; Department of Health (DOH), Department
of Industrial Work (DIW), Department of Environmental Quality Promotion (DEQP), and Pollution Control Department
(PCD), together with some consultant companies. It aims to review health situation in Rayong province by exploring
current statistics and trend of certain diseases suspected in relation to presence of the industries in the area. In particular,
it looks at (1) impacts from chemical pollutants released from the industries (2) dramatic increase of microorganisms
in the area suspected to results from changes in environmental conditions and (3) diseases related to social problems.

The research team took air samples from 6 locations
in community area to analyze for (1) VOCs from
petrochemical industry, (2) Chemicals which are raw
materials, intermediate and products of the MTP
factories, and (3) pollution from combustion (SOx, NOx).

It finds 15 toxic compounds: SO2, NOx, Acetic acid,
Aecrylonitrile, Toluene, Benzene, Styrene, Xylene,
Dichloromethane, Dichlorofluoromethane, Butadiene,
Ethylenebenzene, cis-1,2 Dichloromethane, 1,3,5-
Trimethylbenzene, 1,2,4-Trimethylbenzene.
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Additionally, there is comparison of rate ratio of certain diseases between Rayong province and over all rates of the
country from year 1988-1998. The comparison shows the ‘interesting’ trend of some certain diseases in Rayong i.e.,

- Lung Tuberculosis: dramatically increased in 1994, 1995 and 1996.

- Certain Conditions originating in the Perinatal Period, Congenital Malformations and Deformations: dramatically
increased, almost 40 times, in 1993.

- Disease of Respiratory System and Disease of Skin and Subcutaneous Tissue: gradually increased until up to 1993
it has dramatically increased.

Air Pollution Health Effect Surveillance from Map Ta Phut Industrial Estate.
By Krisna Palsutti. et al. , 2001

This study is co-conducted by the research team of Rayong’s Provincial Health officer, physicians in Rayong Hospital,
Banchang Hospital, Map Ta Phut Hospital and Director of Map Ta Phut Occupational Health Center. The study team explores
the health effect of those who live in adjacent to the MTP IE and are exposed to the toxic chemicals in comparison
to those who live in distant from the MTP IE. The study reveals its interesting findings that shows significant health
effect of people who are exposed to the toxic air pollutants, in particular the respiratory system disease and nervous
system disease. It reports to the findings of high level of Benzene, Toluene, Xylene and Styrene in the ambient air testing;
Benzene, Toluene, Xylene, Styrene in the human blood testing and Hippuric acid, Mandelic acid and Methylhippuric
acid in the urine testing.

The study also refers to DEQP’s study mentioned above and shows the amount in average maximum of 5 minutes) as
below:

Benzene (1.35-3.49 ug/m3)
Toluene (0-21.72 ug/m3)

- 1,4 Xylene (0.62-4.90 ug/m3)
- 1,2 Xylene (0.81-20.29 ug/m3)

The Health Impact Assessment of Map Ta Phud Industrial Development and Its Vicinity.
By Penchom Saetang and Walaiporn Mooksuwan, Campaign for Alternative Industry Network, December 2002

The study is part of the Health System Research Institute (HSRI)'s objectives to assess the health impact of general public

caused by the implementation of public policies. This research in particular, focuses on exploring and assessing the health

impact occurred by decades of industrial development in Map Ta Phut area under a comprehensive definition of “health”

re-defined by the World Health Organization. It essentially includes to dimensions of physical, mental, spiritual and social
health.

Part of methodologies used in the study is to conduct
in-depth interviews of local people from 25 communities
in Map Ta Phut Municipality Area. This is to make a
close survey to what are the most serious health impacts
suffered by the locals and at what extent of health
impact caused by industrial hazards. The study finds
chemical odors from industrial facilities in MTP IE widely
recognized as the worst serious problem that has affected
badly to the increasing number of respiratory system
disease and asthma including some other fatal diseases
like leukemia. It also concludes all health sufferings
of the locals have a significant relation to air pollutants

51



azlsagluame

AMMNMITALEA wnssnuiufinuawe a1eli
AYINAIIINANTZNLNY qmmwﬁmamaﬁu\lﬂﬁomwmﬁ?u
theveesiene dnla “san uwazdndoau swiunsey

MIATLvsesaRn1saunsTslan

= o

nsfnen uwdaiiuluiingg “uawdlidedn i

unugNpUiBIiuTeSNUAWATIN 25 THU LilD 15799

WANTENUMNY BAwguLssfisaundyeguaz s iy

TOIHANTENLMNY BN milieendunsiozesgn WMnIaN

wamsfny vyt Jymindumiuan 1aediiinen

Tsougn mnssuluiaiianga mnssumuayadu

Hamquuseit o fisihlinaiuduhedslsessuy

madiumelauasTsngiiudi saudelsniroussuneesng 1u Tsanzise Bud Advin_sdusgoinian uaswuhanuduihedifngu

fily “waiiAedeeiunaiveniannlssnugn mnssaluiviii Sslasinnidugn wmnssuilasiedl nsnduhiiu msusnfins
55N 1Adl Lazwan @n

msAnyINDW “BAUsSdaomsinalsaszuumoiaumalvnazlsandnionasitialdal dGenionuuanynio
a1n1ﬂﬁlﬁaa1nfsoo1u1uﬁnuqa MMNSSULUATNQ
Anwlae wpw eAs ninew o 29mda Loy nssnan 1T 3, 2546

msdAnifiiu unilslulasensdnuses aiuddeszun 1515w 9 uieUszilunansenumie awilAndudy
Uszrnsuannasuduulonng s1suzzesiguramuiu Tassjlufineuwienifieudanmaiialsn 2 viade Tsaszuumadu
melauazlsafimiouazidodelifmislusnmanaiasnunmn Sefiflmuafiwermanniangn wnssusnuame A
Ay 2 uisludoninszees A Mufimeslssmennatinuens (uaudes - vsnniangn mnssuumme 10 Alawes) ua
fudivaelsomenunadeduns (guaumuum - vneaniangn wnssusUmWe 54 Alawes)

nansiWisuifiudeyazesia 3 Aufissnividoussan 2542 faiieu sman 2543 wudh lsaszuumeidumelaluion
wAIaIpsnUAMA sntiuiiaiuawis 2 wiv Ao 28 wh uaz12 wh masdy susiidasimaialsaiamisuasiiledald

v o € 1w

Romlolunmanadosnuamad snhlutiuiduanuasiu sdunsondu 3.1 uaz 12 wh awedy

° 52



Thailand’s Air: Poison Cocktail

released by the industrial facilities of petrochemicals, oil refineries,
gas separation, chemicals and plastic.

The Relationship of Disease of Respiratory System, Disease of the
Skin and Subcutaneous Tissue and Air Pollution from the Industries
in Map Ta Phut Industrial Estate.

By Somchai Jardsri, Sukhothai Provincial Health Office, Ministry of Public
Health, 2003

The study is part of the Health System Research Institute (HSRI)'s objectives
to assess the health impact of general public caused by the
implementation of public policies. It directly explores the relationship
of respiratory system disease and disease of the skin and subcutaneous
tissue rates. Comparing between the Map Ta Phut Municipality Area
that has been affected by air pollution caused by the Map Ta Phut
Industrial Estates, and the other two control cases in Rayong province:
Ban Chang area (urban town approximately 10 kilometers from MTP
IEs) and Wang Chan area (rural area 54 Kilometers away from MTP
IEs).

It finds, by comparing rates of diseases of these three areas between October 1999 and August 2000, that the respiratory
system disease rate in Map Ta Phut Municipality area is 2.8 and 1.2 times higher than the two control cases respectively
as well as the skin and subcutaneous tissue disease in MTP Municipality is 3.1 and 1.2 higher than Ban Chang and Wang
Chan respectively.
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ANNEX 5: Industries in the Map Ta Phut Industrial Estates

There are 10 main types of industry in the 3 industrial estates located in Map Ta Phut. This grouping is based on the
type of products of each facility. Number of facilities and types of products, in particular chemicals and petrochemicals,
are tabulated below.

Furthermore, 4 units of gas separation plants are operating on natural gas from the Gulf of Thailand with the total capacity
of over 1,400 million cubic feet per day. The plants belong to the Petroleum Authorities of Thailand Public Co., Ltd.
(PTT PLC.) - a (once state-owned) company monopolizing natural gas business in the country. They are main sources of
raw materials for industry especially the petrochemical and chemical industries in Map Ta Phut.

Categories of Industries in Map Ta Phut Industrial Estates

Categories of Industries

Remarks

1.

Oil Refineries
Number of facilities: 2

Both refineries belong to the Alliance Refining Co., Ltd (ARC), which recently had been taken

over by the Petroleum Authorities Of Thailand Public Co., Ltd. (PTT PLC.). ARC was originally

a merging between two separate refineries;

¢ Rayong Refinery Co., Ltd. (RRC) (Original major share holder was Shell International Holding
Co., Ltd.)

e Star Petroleum Refining Co., Ltd (SPRC) (Original major share holder was Caltex Oil (Thailand)
Ltd., a subsidiary of ChevronTexaco.)

2.

Petrochemicals Industry

2.1 Upstream Petrochemical

Industry
Number of facilities: 4

Products: Olefin and Aromatics products; e.g. ethylene, propylene, Mixed C4, Benzene,
Toluene, Xylenes (p-Xylene, o-Xylene, m-Xylene), Heavy Aromatics, LPG, Condensate Residue,
Reformate, Light Naphtha, Pyrolysis Gasoline

2.2 Mid-Stream and Down-

Stream Petrochemical
Industry
Number of facilities: 41

Products: Plastics, Resins, Elastomers, Polyester Fibers, and other chemical products of
petroleum; e.g. PVC Paste Resin, PP Compound, Rubber Chemical (Antidegrandants), Pure
Terephthalic Acid (PTA), Phenol Formaldehyde Resins, Polyester Low IV, PET (Polyethylene
Terephthalate), Bottle Grade PET Resin, PVC, VCM, Polypropylene (PP), Polyethylene (PE),
PE Wax, LDPE,LLDPE, HDPE, Epoxy Resins, Melamine Formaldehyde Compound, Ethylene
Glycol, Ethylene Oxide, C9 Resin, Butadiene Rubber, Styrene Buthadiene Rubber, ABS
(Acrylonitrile Butadiene Styrene), SAN (Styrene Acrylonitrile), PC (Polycarbonaet), PC Film,
Polyester Polyol, Formulated Polyol, Polystyrene (PS), GPPS, Styrene-Butadiene Latex, Styrene
Monomer (SM), Toluene, Polyacetal, Synthetic Latex Emulsions, Aliphatic Hydrocarbon Resin,
Disproportionated Resin Soap, PVC Compound Stabilizer.

Chemical Industry
Number of facilities: 16

Products: e.g. products of Mixed C4 (MTBE, Butene-1 Butadiene), Silicon Dioxide, Sodium
Silicate, Methyl Metacrelate, Tertiary-Buthyl Alcohol, Hydrogen Peroxide, Peracetic Acid,
Sodium Aluminum Silicate, Hydrofluoric Acid, Ammonium Bifluoricle, Hydroflourosilicic Acid,
Potassium Hexafluorosilicate, Ammonium Fluoride, Hydrocarbon Solvent, Zinc Calcine,
Sulphuric Acid, Epichlorohydrin, gas Chlorine, Sodium hydroxide, Potassium Hydroxide, Sodium
Hypochlorite, liquid Chlorine, Hydrochloric Acid, HTBP, catalyst, Acrylic Emulsions and
Polyacrylic Acid, Dyes Chemical.

Chemical Fertilizer
Industry
Number of facility: 1

Products: Chemical Fertilizers, with by products; e.g. Sulphuric Acid, Gypsum, Liquid Sulphur,
Phosphoric Acid.

Tire-cord Fabric Industry
Number of facility: 1

Gas (non-Natural Gas)
Industry
Number of facilities: 8

Products: e.g. Hydrogen gas, CO gas, Nitrogen gas, 02 gas, liquid Argon, liquid Oxygen,
Liquid Nitrogen.

Metals, Iron and Steel
Industries
Number of facilities: 11

Iron and Steel Basic Industry (6 facilities)
Non-Ferrous Metal Basic Industry (1 facilities)
Enamelling, Japanning, or Lacquering Metals (4 facilities)

Waste Treatment and
Disposals/Landfills
Number of Landfills: 2
Number of Treatment
facilities: 1

General Environmental Conservation Co., Ltd (GENCO) is a hazardous waste management
company owning one hazardous waste treatment facility and 2 hazardous waste landfills in
Map Ta Phut Industrial Estate. One landfill and the treatment facility are located around 100
meters away from the Map Ta Phut Hospital. Another landfill is located opposite of the in
Office of the MTP IE.

Power Generation
Number of facilities: 7

BLCP is 1,434 MW coal-fired power plants. It is now under construction and plan to begin its
operation by year 2006.

10.

Rockwool Insulation
Number of facility: 1

Many storage and transfer facilities: e.g. tank farms and pipe system, as well as many service provider companies: e.g.
maintenance of facilities, maintenance of trucks, telecommunication providers, power substation, etc., are also operating in
the MTP IEs.
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