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CREMATION MANAGEMENT: APPROPRIATE PRACTICES
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ABSTRACT

This study aimed to investigate the current environmental impacts of
cremation on the Bangkok community; perceptions of cremation management
focusing on the reduction of pollutants; and alternative forms of cremation
management considering environmental, economic, religious and cultural factors.
Quantitative data investigated included laboratory tests of wastewater and soil, opacity
measurements, and a questionnaire survey of 493 respondents. Qualitative data from
in-depth interviews of 20 key informants were used to cross-check and explain
prevailing statistical patterns. The research findings show that cremation pollutes and
causes environmental impacts. The data results from the tests revealed that wastewater
from 5 cremation facilities providing more than 120 cremations per month had higher
levels of heavy metals discharge comparing with the industrial effluent standards, that
there have not been any previous studies on this matter. The maximum levels of
Cadmium (Cd), Mercury (Hg) and Lead (Pb) were 0.072 mg/l, 0.026 mg/l and 0.158
mg/l, respectively. Heavy metals in soil around the temple were not detectable (less
than detection limit of the method). Regarding opacity measurements, the smoke seen
in 6 from 10 crematoriums (providing more than 120 cremations per month) was
higher than standard levels. Most respondents agreed with a two-chamber
crematorium technology to mitigate pollutants and dust particulate. Nearly all
respondents agreed to reduce materials put inside the coffin before cremation, thus
rejecting the proposed hypothesis. However, most respondents disagreed with the
Bangkok Metropolitan Administration about moving traditional cremation places from
the temple to a provided area due to cultural and economic problems. The most
appropriate practice of cremation management is two-chamber crematoriums that need
regularly maintenance and appropriate operations. Another suggested long-term
appropriate cremation management is centralized crematoriums that the government
should provide knowledge to people to understand the environmental benefits. A plain
coffin with limited items of clothes and materials of the deceased is one significant
appropriate practice to help release the impacts. The results of this study could be used
in any future decision making by government and private agencies to avoid conflicts
and preserve the existing culture while mitigating the environmental impacts of
cremation practices.

KEY WORDS: CREMATION MANAGEMENT/ ENVIRONMENTAL IMPACTS/
CULTURE/ RELIGION/ ECONOMIC/ APPROPRIATE
PRACTICES
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CHAPTER I
INTRODUCTION

1.1 Background

Death is the end of the life of a person and realized as a normal event of human
existence. The disposal of the corpse may be carried out in various ways and more
than one method may be used in the same society. Most Buddhists prefer their dead
bodies to be cremated while Muslims believe in burials (Australian Museum, 2004).
Nowadays, Christians tend to change from burial to cremation because of funeral cost
and religious services. In USA, cremation has continued to increase since 1876 and a
cremation rate was rising in 2000. Montana, USA, was one of six states with a
cremation rate above 50 %, 4,054 cremations out of 8,042 deaths (Goetting and
DelGerra, 2002). In Thailand, the number of cremations has increased dramatically
especially in Bangkok and vicinities due to the population density and economic

problems.

However, few people realize that dead bodies increase pollutants to the
environment when cremated. Pollutants from cremation may cause economic
problems because of severe reduction invisibility and affecting regional climate which
results in increased occurrence of respiratory diseases and lose of revenue from
tourism (Cropper, 1997; Heynes and Johnson, 2000; Piempongsarn, 1998; Jinsart,
2001; Vichit-Vadakan, 2001).

Cremation is an important factor in Buddhist country like Thailand. It takes place
all over the country and is associated with Thai daily life. Unfortunately, cremation is
also an activity that generates and releases extreme smoke pollution that contains
cancer-producing materials such as dioxins and furans (Hollper and Noonan, 2000;
UNEP Chemicals, 2001). Any actions taken to reduce the release of these pollutants

have to be weighed against the cultural heritage for the country. In Bangkok, there are
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308 temples that provide about 2,254 cremations per month (Environmental Health
Department, BMA, 2001).

Coffins or caskets nowadays are mainly made of chemical materials that cause
huge impacts if they are burnt and released into the atmosphere. Kruaysawat (2003)
reveals that every coffin uses an average of 3.75 square meters of plastic that causes
poisonous gases when incinerated. Another constraint concerning cremation is the
availability of fuel. It is estimated that a single traditional cremation requires
approximately 300 kg of firewood (TERI, 2001). However, coffins in Thailand are
mainly painted in white and decorated with materials made of plastic. Cloths and
sheets inside the coffin are from polyester and plastic. Glue in chipboard and other
wooden materials are mainly made from resin or plastic including formaldehyde, a
chemical carcinogen, that is used as a prevention of bacteria and molds in wooden
materials (Chinajit, 2002; Cunningham et al, 2003). The idea of changing input of
materials used in making coffins to reduce environmental effects nowadays is still
lacking of interest among manufacturers or coffin vendors. The responsibility of this

important issue should be more concerned in Thai society.

1.2 Statement of Problem

Cremation is a practice that generates and releases extreme smoke pollution that
contains cancer-producing materials such as dioxins and furans. Moreover, mercury
emissions from dental amalgams during cremation may cause huge effect to the
environment. Mercury will leak from these fillings because of mercury’s low vapor
pressure and add to the mercury levels already present in the body. The hazards of
mercury are severe even in small doses. Once present in the body mercury
immediately and continually affects the functions of the kidneys and can affect the
central nervous system. Loss of balance, prevalence of antibiotic resistant intestinal
bacteria, and risk of low fertility are other health effects of mercury (Association of
Burial Grounds, 2003; Cunningham et al, 2003; Environmental Health Department,
BMA, 2001; Kruaysawat, 1999; Malony, 1998; Scarmoutzos and Boyd, 2003; UNEP
Chemicals, 2001).
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It is generally found that cremation could be one type of human activities or
establishments that cause nuisance problems to the nearby residents. Nuisance
problems, not only cause harm to physical and mental health especially on sleep and
communication, they also have an adverse effect on the working efficiency, bothering
the mind and feel annoyed causing the tension (Bangkok State of Environment, 2003).
In Bangkok and vicinities, crematoriums are normally located near people residences,
schools, markets and parks that are directly affected by emission such as smoke, dust
and odor. In Australia, UK, New Zealand, Japan and other developed countries in the
world, people are much concerned about the place of cemetery or crematorium that
they have strict laws and regulations of funeral services including cremation activities
to mitigate environmental problems (Association of Burial ground, UK, 2003;
Manukau City Consolidated Bylaw, NZ, 1992; Hirochika, 1986).

Centralized- cremation suggests the way in reducing environmental impacts for
big cities including Bangkok. The total population of Bangkok in 2003 was 6.35
million, which was 10% of the total population of Thailand. The population density is
3,686 per sg.km. with the increase of 0.98% per year (Ministry of Interior, 2003).
Accordingly, the amount of cremation surely rise especially in crowded community
like Sukhumvit Road in Wattana District that was reported to have highest levels of air
pollutants and complaints on nuisance problems (Bangkok State of Environment,
2003). The problems are likely related to the emissions from the crematoriums in the
community. Hence, cremations in a crowded city like Bangkok should be more
concerned due to the problems mentioned above. Beliefs, values and principles are
important factors in changing of what it could be in the future, however (Mitchell,
2002).

But changing is developing to the better way. People need to adjust themselves
to suit the circumstances in order to be able to have sustainable life in the society. If
the custom or performance of the ceremonies do not accord with Buddhist religion, or
if the religious compunction does not approve of them, then the method of
performance, rather than the ceremony itself, should be adapted to suit the religious
teachings, or an entirely new way of performing the ceremony should be sought for.
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Two main goals of the plan in managing natural resources and the environment are to
scout participation from every party involved and to support public participation and
the right of local communities to take care of their own resources. To reach the goals,
rural development integration, natural conservation and local empowerment must be

fundamental (Piampongsarn, 1998).

The double-chamber crematorium is now one alternative to use in tackling the
problem of air pollution from cremation. But new technology sometimes is not an
appropriate method to cremation practice in Thailand. Difficulties of using a new kind
of high technology may cause problems to the users, such as problems with the
operation or the maintenance. The high cost of the equipment and the difficulties of
providing a budget to follow the regulations of the government may cause conflict in a
community. It is vital to consider cultural as well as technical factors when examining
the difficulties of implementing policies or programs that are invented in the West and
transferred to other cultures with different social and political heritages and practices.
This interesting point of view will be investigated in-depth to find how stakeholders
think about the problems (Boyle, 1998; Vichit-Vadakarn, 1989).

Today, most religions allow cremation because it is less expensive. Islam and
Confucianism prefer dead bodies to be buried in the earth and disposed by nature.
Goyet (1999) suggests that burial is the preferred disposal method and should be used
in consideration of health. Although there might be less pollution for this kind of
disposal, burial has been found to affect on the cemetery groundwater, soil and
environment due to human decomposition processes (Dent et al, 2003; Healing et al,
1995; UTS Newsletter, 1997).

Economic effects may occur if people celebrate wastefully when someone dies.
Very few people pay attention to a great deal of waste caused by services and
activities at the funerals, such as various kinds of fairs and entertainment. In contrast
to the Buddha’s teaching, which teaches people to live modestly and economically,
Thai people tend to spend a lot of money on ceremonies at the temples without

concern for how much energy is involved. One of the most important ways an
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individual can reduce pollution is by conserving energy. However, some people use
ceremonies at the temple as a path to local power by advertising with activities or
materials such as wreaths and other products. The desire to find political benefits at

the temples, especially when someone dies, seems to be acceptable in Thai society.

None of the studies in Thailand, so far, has been done to investigate the impacts
of emissions from cremation. Most of the environmental health studies in Bangkok
and its surrounding area focused mainly on airborne particulate matter. Findings from
a World Bank funded project demonstrated an association between respiratory
symptoms and PM-10. Regulations and types of particulate control equipment are now
used to reduce emissions from the point and non-point sources. For cremation, The
National Environmental Board and Department of Health, BMA, have established
performance and emission standards for crematoriums and ordered temples which
have crematoriums at a stage that can cause danger or produce excessive pollutants to
improve within specified periods. The number of temples which did not comply to the
standard was reduced from 112 in 2002 to 53 in 2003, and 11 temples were banned
from performing cremations (Bangkok State of the Environment, 2003). There may be
problems and conflicts between communities and the government about these issues
that needed to be studied.

The purpose of this study is to point out that the local environment and its
appropriate ways of cremation management at the temples need to be a concern, and
that reducing air pollution during cremation and increasing awareness of waste at
funeral ceremonies should be a strategy. The study suggests the needs for a
synchronized operation from many aspects, using a holistic approach that encourages
participatory management and the right of local communities to take care of their own
resources (Mitchell, 2002). Public understanding and awareness of environment
problems need to be more developed. With the civil society groups taking part in the
process of the study, sustainable alternatives of dead body management that protect

the world are the expected results.
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1.3 Justification

The interest in air pollution studies comes from the fact that most of the big cities
in the world are highly polluted with fine atmospheric particulate matter that has an
adverse effect on human health. The fine particles can easily be transported across
national boundaries for long distances, creating problems for neighboring countries in
the region. There are numerous projects worldwide that try to solve the problem of air
pollution. These project supported by various government and private sectors, attempt
to reduce the severity of damage to the environment.

Unfortunately, the studies of effects of air pollution from cremation or projects
are rarely seen, especially in Thailand. The knowledge of existing conditions and
indicators of activities and the impacts of dead body management need to be examined
and analyzed thoroughly so that the current facts and figures will help communities to
realize and understand the problems. Kruaysawat (1999) says that in Bangkok,
Thailand, there are 2,254 cremations per month, and thatevery coffin uses an average
of 3.75 square meters, or 0.4043 kilograms of plastic. That means, in the course of a
month, approximately 911.29 kilograms of plastic are incinerated at the temples in
Bangkok, adding to the pollution caused by cars and factories. Results from inhalation
of hydrogen chloride produced when plastics are combusted include irritation of the
lungs, which can result in coughs, and shortness of breath. Hydrogen Chloride is also
corrosive, and thus can cause severe irritation to eyes, as well as causing burns that

may result in permanent eye damage to people living in such a dangerous area.

In UK, strict laws and regulations for graveyards and crematoriums mandate that
coffins for cremation must be made of some readily combustible wood and must not
be painted or vanished. Lead, metal or rubber lining is not allowed in making coffins
in order to prevent pollutants (The Blackpool Borough Council, 1972). In Thailand
there have been attempts during the last ten years to propose principles of cremation
such as Performance Specification and Operation for Crematory, that set standards to
limit emissions such as TSP, SO2, CO and opacity (PCD 1999; Notification of Health
Division, The Office of Bangkok Metropolitan, 1999).
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Odor is recorded to be the second nuisance problem in Bangkok caused by
human activities or establishments, and which is classified as detrimental to public
health according to the Public Health Act, B.E. 2535). Odor from cremation is
definitely the cause of nuisance problems to the nearby residents, especially from the
temples that provide 3-8 cremations a day, such as the two temples in Ladprao and
Bang Khen districts. Hence, the more cremations that performed at a temple, the more
pollutants that are released into the environment.

Another crucial effect of emission from cremation is heavy metals contamination
in fly ash and bottom ash. Soadsing (1999) found that there were heavy metals in the
bottom ash content from a medical waste incinerator in Phuket that was
inappropriately disposed of by dumping on land or in a hole next to the incinerators
which is not appropriate. From an initial study, the researcher found that most of the
temples in Bangkok are also not concerned about the waste from cremation. Bottom
ash from cremation that can be called hazardous waste is not separated properly, but is
collected with other solid waste. Bottom ash from cremation contains many hazardous
components such as lead (from paint and plastic) that can cause serious health damage
to the general population. Clearly, pollutants can be found in places like temples that
people worship at and regards as holy institutions. Temples have become less safe and

are not recreation places for people anymore.

This proposed thesis is deemed significant as it will thoroughly examine and
document the existing conditions of cremation management in Thailand and
investigate effects of cremation on the environment that have never been investigated
before. This contribution will not only benefit the community in Thailand for the sake
of environmental conditions, but also development and government agencies that
create policies, projects or regulations to help improve cremation practices. The study
is also of value because it focuses on the issues surrounding Buddhist Thai people,

who are 92.95% of the whole country.
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1.4 Research Questions

Regarding the above crucial problems, it is necessary to raise the following key

research questions in order to guide the objectives and the scope of the study:

1.4.1 How does cremation affect the environment?

1.4.2 What are the existing conditions of cremation in Bangkok?

1.4.3 What are the perceptions of cremation management that affect the
environment and people’s health?

1.4.4 What are appropriate practices of cremation management that can reduce

environmental impacts?

1.5 Objectives

1.5.1 To analyze existing conditions of cremation in Bangkok and environmental
impacts to the community.

1.5.2 To investigate perceptions of cremation management focusing on the
effects on environment.

1.5.3 To propose appropriate practices of cremation management considering

environment, religion, socioeconomic factors, and culture.
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CHAPTER I
LITERATURE REVIEW

2.1 Cremation Management

There were several methods of dead body disposal in the past that varied widely
from region to region according to different cultures, religions and beliefs. The
Australian Museum (2004) explains that the discoveries in the prehistoric cemeteries
of the hills in Rome, which contain coffins as well as ash-urns, prove that people have
performed both burial and cremation. A trunk was discovered, sawn lengthways into
two halves, with a human skeleton inside, and fragments of objects in amber and ivory
lying in it. The coffin, roughly cut and shaped, was buried at a depth of fourteen feet,
in a trench a little longer and larger than itself, and the space between the coffin and
the sides of the trench was filled with archaic pottery.

When Christianity became the official religion of the Roman Empire, and the
followers of other religions were exiled or exterminated, burial became the only
method of disposing of bodies throughout Europe. An Italian, Professor Brunetti,
developed the first modern cremation chamber in the 1870's. This triggered a
movement towards cremation in Europe and North America, which has continued to
the present day. In 1886, the Roman Catholic Church officially banned cremations.

The Eastern Orthodox ecumenical patriarch of Constantinople stated in 1961 that

"There is no formal Orthodox rule against cremation, but there is a heavy weight of custom and

sentiment in favor of Christian burials,” (Fraser, 1965).

In America, cremation is an alternative to earth burial or entombment for the

body's final disposition and often follows a traditional funeral service. In North
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America, cremation is increasing as a means of disposition but not dramatically. Table

2.1 shows the cremation statistics for 1985-95:

Table 2.1: Cremation Statistics in North America

Year | Estimated deaths | Cremations Cremations (%)
1990 2,162,000 368,000 17.02
1995 2,308,890 488,224 21.14
2000 2,403,351 629,362 26.19
2003 2,423,000 693,742 26.63

Source: Cremation Association of North America, 1997

Funeral costs have increased no faster than the consumer price index for other
consumer items. The cost of a funeral includes not only merchandise, like caskets, but
the services of a funeral director in making arrangements; filing appropriate forms;
and dealing with doctors, ministers, florists, newspapers and others. In The United
Kingdom, the Survey of Funeral Costs in Britain (2000), which compared the
difference in cost between burials and cremations, found that funeral costs show a
steady rise. Burial costs have increased at a faster rate than for cremations. Nearly half

of all burials cost more than 2,000 pounds.

In Thailand, Bangkok is one of the most crowded cities in the world, as the total
population in 2002 was 5.78 million, which was 10% of the total population of
Thailand. The population density is 3,686 per sq.km. with an increase of 0.98% per
year (Bangkok State of the Environment 2003). In 2000, there were 30,685 temples in
the whole Thai Kingdom because most Thai people believe in Buddhism (Table 2.2).
In Bangkok Metropolitan, there were 919 temples, in which 308 temples had their own

crematoriums.
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Table 2. 2 Percentage of religions of population and places of religions, 1998

Buddhism
Buddhist Percent Temple
Whole Kingdom 57,357,82 92.95 30,685
Bangkok and Vicinities 7,431,702 - 919
Islam
Muslim Percent Mosque
Whole Kingdom 297,74,34 5.24 109
Bangkok and Vicinities 502,889 - 220
Christianity
Christian Percent Church
Whole Kingdom 1,012,871 1.61 1,153
Bangkok and Vicinities 85,047 - 145

Source: Department of Religion, Ministry of Education 2000.

2.2 Religions and methods of dead body disposal

According to Webster (1992), religion is a specific fundamental set of beliefs
and practices generally agreed upon by a number of persons or sects. Many people
throughout the world follow a religion simply because it is part of the heritage of their
culture, tribe, or family. Religious rituals include the acts and ceremonies by which
believers appeal to and serve God, deities, or other sacred powers. Some rituals are
performed by individuals alone, and others by groups of worshipers. Important rituals
are performed according to a schedule and are repeated regularly. The performance of

a ritual is often called a service (The World Book Encyclopedia, 2000).

2.2.1 Buddhism

Buddhism is derived from the Buddha, meaning the Enlightened One or the
Awakened One (Plamintr, 1994). From its origin in India, Buddhism spread far and
wide to various parts of the world. Just as in other ancient religions, Buddhism has

been subject to various forces and developments through the centuries of its existence.
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Because it spread to countries far beyond the boundaries of its birthplace, Buddhism

has come into contact with varied cultural elements and geographical conditions.

The Buddha taught that people should devote themselves to finding release from
the suffering of life (The World Book Encyclopedia, 2000). Through this release,
people would gain a state of perfect peace and happiness. To achieve this, they had to
free themselves from all worldly desires and attachments to worldly things. Buddha
taught people to follow the ‘Middle Way’ between the extremes of severe self-denial

and uncontrolled passion.

In Asia, most Buddhist countries, such as Sri Lanka, China, Bangladesh, Laos,
and Thailand, follow the Indian custom of burning the body at death. The Buddha's

body was cremated and set the example for many Buddhists, even in the west.

In China, a funeral ceremony traditionally lasts over 49 days, the first seven days
being the most important. Prayers are said every seven days for 49 days if the family
can afford it. If the family is in poor circumstances, the period may be shortened to
from 3 to 7 days. The number of ceremonies conducted is dependent on the financial
situation of the family. The head of the family should also be present for the burial or

the cremation.

In Thailand, most Buddhists believe in cremation, which causes large temples in
Thailand to have their own crematories. There are more than 1,000 temples in
Bangkok and vicinities, in which about 2,254 cremations took place (Kruaysawat,
1999). The MBA, through chapter 16 of the Graveyards and crematoriums Act, BE
2528, directed district offices to order temples with crematoriums which might
endanger the public or cause air pollution to improve or change the crematoriums to
the acceptable standards in a specified time. These crematoriums were not allowed to
operate until such actions were taken. This reduced the number of the temples which
did not conform with the standard from 112 in April 2002 to 53 in August 2003, and
11 temples were banned from under performing cremations (Bangkok State of

Environment, 2003).
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Wongthet (1991) writing about funeral rites in Thailand, stated that death is
inevitable for all men. Belief in life after death leads to the performance of rites to
contact with the deceased, such as the offering of food and gifts to the dead. Funeral
rites in Thailand are mixtures of ancient animism and religious beliefs in Hinduism
and Buddhism. At present, some traditional rites are still performed, such as the
guiding of the dying man to fix his mind upon Buddha, and the ablution and dressing
up of a dead body before putting it in a coffin. The coffin is carried down the “feigned
stairs” in order that the dead will not know the way back. Monks perform religious
chanting during the funeral. People who keep company for the dead are entertained by
some performances. On the day of cremation, after taking the Pangsukul robes that are
placed on the coffin, the monks chant prayers for the soul of the dead. The coffin is
then placed on a pyre made of brick. Lighted bunches of candle, incense and fragrant
wood are tossed beneath the coffin. On the next day, relatives perform the rite of
forming the relics of the deceased while the monks chant prayers. The ashes of the
deceased may then be collected and kept in an urn at home or in the Chedi’s relic
chamber at the temple for the worship and presentation of offerings by relatives. Some
people choose to sprinkle ashes into the river with the belief that the deceased will rest

in a happy life.

2.2.2 Hinduism

Hinduism began about 1500 BCE. at the time the Aryans invaded and conquered
India. The Aryan culture gradually combined with the culture of a native people
known as Dravidians. Hinduism developed from a blend of the two cultures. Today,
Hinduism includes a great number of schools and sects. Each sect has its own
philosophy and form of worship. But they all accept basic Hindu doctrines (Australian
Museum, 2004).

McNeill (2000) describes the Hindu belief that the gods created the Ganges
River to give people a chance to wash away their sins. Hindus believe that death or
cremation at Varanasi ensures liberation of the soul, so Varanasri attracts millions of

elderly and sickly Indians. In the 1980s, Varanasi's official crematoria burned 30
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million bodies a year and deposited several million tons of human ash into the Ganges
every month. Many additional bodies, partly cremated or not at all, were shoved into

the river, as were roughly 60,000 animal carcasses.

The Ganges was a bacteriological nightmare when the first systematic pollution
studies took place in 1960s; it then got worse. Government clean up efforts, begun in
the 1960s and coordinated into the Ganga Action Plan in 1985, had little discernible
effect. In the Ganges, the important changes were the intensification of bacteriological
pollution, not problems derived from industrial emissions, which the river's huge flow
masked until about 1990 (Ghose and Sharma, 1989). So bathing in the Ganges may

cleanse the soul but, now more than ever, not the body.

2.2.3 Islam

The Australian Museum (2004) defines about Islam as based on the life and
teachings of the prophet Muhammad, who lived in Arabia during the early 600’s CE.
The people of this religion worship Allah. Today, Islam is the major religion of nearly
all countries in northern Africa and the Middle East. It is also the chief religion in

Bangladesh, Indonesia, Malaysia, and Pakistan.

Upon death, Muslims strive to bury the deceased as soon as possible after death,
avoiding the need for embalming or otherwise disturbing the body of the deceased. An
autopsy may be performed, if necessary, but should be done with the utmost respect

for the dead.

In preparation for burial, the family or other members of the community will
wash and shroud the body. (If the deceased was killed as a martyr, this step is not
performed; martyrs are buried in the clothes they died in.) The deceased will be
washed respectfully, with clean and scented water, in a manner similar to how
Muslims make ablutions for prayer. The body will then be wrapped in sheets of clean,

white cloth.



Fac. of Grad. Studies, Mahidol Univ. Ph.D.(Environment and Resource Studies) / 15

The deceased is then taken to the cemetery for burial. While all members of the
community attend the funeral prayers, only the men of the community accompany the
body to the gravesite. It is preferred for a Muslim to be buried where he or she died,
and not be transported to another location or country (which may cause delays or
require embalming the body). If available, a cemetery (or section of one) set aside for
Muslims is preferred. The deceased is laid in the grave (without a coffin if permitted
by local law) on his or her right side, facing Mecca. At the gravesite, people are
discouraged from erecting tombstones, elaborate markers, or placing flowers or other

momentos.

2.2.4 Christianity

Christianity is based on the life and teachings of Jesus Christ. Most Christians
believe God sent Jesus to the world as the Savior. Christianity teaches that humanity
can achieve salvation through Jesus. A split occurred in the 1000’s between the
Eastern Orthodox Churches and the Roman Catholic Church. Beginning in the 1500’s,
Catholic missionaries converted many people in Africa, Asia and America to
Christianity. Protestant missionaries became active and made converts in the Far East,

Africa and North America.

For Christians, when someone dies, cremation is an alternative to earth burial or
entombment for the body's final disposition and often follows a traditional funeral
service. Nowadays, cremation is increasing as a means of disposition for Christians,

but not dramatically (Australian Museum, 2004).

2.3 Cremation, burial and other methods

According to Encyclopedia Britannica (1993), cremation is the practice of
reducing a corpse to its essential elements by burning. The practice of open fires was
introduced to the Western world by the Greeks as early as 1000 BEC. They seem to
have adopted cremation from some northern people as an imperative of war, to ensure

that soldiers slain in alien territory received a homeland funeral attended by family and
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fellow citizens. Corpses were incinerated on the battlefield, then the ashes were

gathered up and sent to the homeland for ceremonial entombment.

Jackman, (1998) says that most archeologists believe that cremation was
invented during the Stone Age, about 3000 BCE. It was most likely first used in
Europe or the Near East. It became the most common method of disposing of bodies
by 800 BCE in Greece, and 600 BCE. in Rome. However, other societies had other

methods.

Cremation as a method of disposition is a time-honored and dignified funeral rite
that has been practiced for centuries. It was a traditional part of elegant rites performed
in ancient Rome and Greece, Native American nations, Thailand, and India. It is also a
form of tribute used to honor leaders, including high lamas of Tibet and Viking kings,

who were cremated on ships set aflame at sea.

In ancient Israel, sepulchers (tombs or vaults) were used for burial; cremation
was shunned. The body was exposed to the air of the tomb and simply decomposed.
The early Christian church also rejected cremation, partly because of its association
with pagan societies of Greece and Rome. Christians buried their dead in graves or in

catacombs (underground vaults).

Encyclopedia Americana (1995) explains in depth that probably the most
common form of disposal is inhumation or burial of the corpse in the ground. Burial is
not always possible, as in rocky or wet areas, but it is widespread as a way of
removing the body of the deceased. Among many peoples the corpse is carefully
prepared by being clothed or wrapped in cloth or hides; sometimes it is painted or
adorned. It is often buried with grave goods to symbolize the deceased's status during
life and his future status after death. If the deceased was a king, chief, or other
important person, his body may be prepared more sumptuously, sometimes

accompanied by the body of wives or slaves.
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In ancient Egypt, dead bodies were embalmed with chemicals and oil to prevent
it from decaying. They were wrapped with cloth and kept in large stone buildings. A
dead body will be washed and purified and buried in one day without any of the

embalming substance.

The Australian Museum (2004) discovered clear evidence that Australian
Aborigines buried dead bodies in graves. Aboriginal funerary practices varied widely,
according to the Anthropology Department at Macquarie University. Some
populations have continued certain practices, others have revived them. Many people
exposed their dead on platforms in trees. When the flesh had decomposed, relatives
placed the bones in hollow logs. In the southeast of the continent, men were buried

with their spears and women with their digging sticks.

In America, as society becomes progressively more secular, it is expected that
cremation will gain in favor, and become the normal method of disposing of bodies. A
second factor is ecological sensitivity: some people do not want their remains to utilize
badly needed land. The number of cremations in North America has increased
dramatically in recent years: from 5% in 1962 to 20% in 1992. As of 1996, about 21%
of Americans and 36% of Canadians were cremated at death. The high number in
British Columbia is partly caused by the large transient population in the province, and
the presence of many Hindus and Sikhs who are almost always cremated. Cremation is
expected to be the preferred method of disposing of bodies in Canada by about 2015
CE.

In Japan, Hiroshika (1986) states that the methods of disposing the corpse are
now changing, from burial to cremation. Japanese funeral customs vary widely from
region to region, so a generic description is not possible. The religion of the deceased
person's family also has a bearing on the final arrangements, as do other factors such
as the age at which the person died, social status and the family's economic
circumstances. Some of the customs, such as the wake service, funeral service, bone
collection, etc. are fairly standard throughout Japan, although the specific rituals used

will of course vary with the religious sect officiating.



Orawon Passornsiri Literature Review /18

The Australian Museum (2004), also declared that the exposure of the body in a
tree or scaffold was common among the Native American cultures of the northern
plains and prairies and the middle part of the Northwest coast. Exposure of the body to
the elements or to be consumed by animals achieves skeletonisation quickly and
efficiently. It is sometimes the disposal method used for executed criminals or other
people who have died unnaturally. Prisoners who died while on the French penal
colony of Devil's Island were thrown to the sharks each day at four o'clock. However,
in many cultures it is the desired disposal method - one which is natural, efficient and
which counters the waste and earthly contamination of other methods. It can also
reflect the belief that the physical body is unimportant once the soul or breath of life

has gone. It is often combined with other methods of disposal.

Some indigenous Australian and Native American cultures used to expose the
body on a platform or in trees for some time to decompose. Later, they would collect

the bones for burial.

Encyclopedia Americana (1995) also describes about one means of temporary
disposal and cleansing of the corpse in which many Australian aboriginal peoples
placed corpse in trees until they rotted. Many Polynesian peoples placed corpses on
special platforms until the bones were clean. It was customary among some peoples to

place the body in water until the flesh was gone.

Tibetan Buddhists and the Zoroastrians of India and Iran feed the bodies of their
dead to vultures. In areas of the Solomon Islands, bodies were left in canoes to
decompose or placed on a reef to be consumed by sharks. The Masai of Kenya relied
on hyenas to dispose of the dead and the Djurs of Sudan placed the body of the

deceased on a termite nest so the flesh could be stripped from the bones.

In South Asia, vultures are dying in epidemic proportions, and a new laboratory
has been set up in India to identify a suspected virus that is killing them. Some experts

estimate that there has been a 98 per cent drop in the population of the two most
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common species of vultures in India. Scientists fear they will have to try breeding at

least one species in captivity to save it from extinction.

The big griffon vultures that used to be found everywhere in India started dying
in the 1990s. In 2000, New Scientist reported that 95 per cent of Indian vultures of the
genus Gyps had disappeared. Since then, the remaining population has halved, and the

die-off has spread to Nepal and Pakistan.

It is feared that the disease could spread to griffon vultures across Eurasia and
Africa. The ecological impacts could be terrible. In Bombay, the Parsi council has
installed giant solar reflectors to hasten the process of decomposition of corpses
because there are just not enough vultures around to consume all the bodies. It is also
starting a vulture aviary on the premises with help from an overseas expert. Currently
in Bombay there are an average of three Parsees dying every day, and the handful of
vultures at the towers are overfed. Experts say about 100-120 birds would be needed

to deal with the daily intake of bodies.

2.4 Preservation of the dead body

The report of the Australian Museum (2004) states that well- preserved bodies
are often referred to as 'mummies'. The name mummy comes from the Arabic word,
mumia, which means bitumen. It was first used to describe the preserved bodies of
ancient Egyptians. The resins applied to Egyptian mummies to assist in the
mummification process were mistakenly thought to be bitumen, and the word came to
be used to describe the preserved body itself. It is now applied to bodies that are both
naturally and artificially mummified. Unlike a skeleton or fossil, a mummy retains
some of the soft tissue (skin, organs and muscles) that the body had when it was alive.
Mummification can be achieved naturally in some environments that prevent the
growth of bacteria or fungi and the appearance of insects. It can also be achieved
artificially through techniques such as embalming, smoking, or the removal of internal

organs.
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Many cultures practiced the process of deliberate mummification for many
different reasons - to keep the body intact and recognizable for the afterlife, as a
memorial to the dead, or out of fear of the spirits of the dead. Mummification occurred
in places and cultures as diverse as China, North and South America, Australia, Tibet,

Africa and throughout the Pacific.

The method used in the New Kingdom period was carried out by priests and took
70 days to complete. The internal organs (excluding the heart) were removed, then the
brain through the nose, then the abdominal organs through a cavity cut into the left
side of the abdomen. These organs were treated and dehydrated with natron (a natural
mixture of carbonate, bicarbonate, chloride and sulphate of sodium) before being

dried, anointed and immersed in molten resin.

The body was packed in natron and fragrant resins. To completely dehydrate the
body took 40 days. The body cavities were then packed with a combination of resin-
soaked linen and bags of spices or sawdust. The body was anointed with unguents
before being treated with molten resin. Finally, the body was wrapped with bandages.
Wrapping could take at least two weeks to complete and required up to 300 meters of

cloth (Australian Museum, 2004).

In certain parts of Australia, mummification was sometimes only one part of
body disposal, and was not necessarily the final stage. The body of the deceased was
sometimes placed on a platform in a tree and exposed to sunlight, causing it to dry out.
This could also be achieved through smoke-drying, or a combination of the two.
Sometimes the internal organs were removed and the cavity packed with grass or other
items. Sometimes the orifices were sewn shut to speed the preservation process. In
many cases, the corpse was intended to be preserved only for a short time, until all

mortuary and mourning rites were completed.

In Europe, when Vladimir Illyich Lenin died in 1924, Joseph Stalin ordered
Lenin’s body to be preserved for posterity by using a secret embalming method. His

internal organs were removed. His body was then injected with formalin and
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immersed in a formalin bath. His body was then dried and repeatedly immersed in a
bath of glycerine, potassium acetate, water and quinine chloride. Lenin wears a
waterproof suit under his uniform that holds in the embalming fluid, and his hands and
head are bathed in fluid twice a week. His body is still on display in a specially

constructed mausoleum.

2.4.1 Formalin

Nowadays, formalin is still used for preservation of dead bodies, both in
cremation and burial. Formalin (aqueous-methanol solution of formaldehyde) is
colourless clear liquid. During storage a white coloured precipitate may form, which
dissolves at temperatures under 40°C. Formalin is used in the production of: synthetic
resins; synthetic rubber; surface-active substances; polyhydric alcohols;
dimethoxymethanes; and other methylene derivatives. It is widely used in the paper
industry for improving paper strength and quality, and in medicine as a disinfectant

(SSME 'Azot Association', 1998-2002).

Most coffins in Thailand are made of chipboard or particleboard that looks like
real wood. Both produce many pollutants such as dioxins and heavy
metals. Formaldehyde in embalming fluid can contaminate water and
atmosphere. Coffin handles, inner lining, sanitary sheets, and decorations around the
coffin are all made of artificial materials, mainly plastic. Glues in chipboard and paint,
containing formaldehyde, are also pollutants when burnt (Association of Burial

grounds, UK, 2003).

2.5 Promession, a green and hygienic alternative to burial and

cremation

New Scientist (2001) wrote about an environmental consultant based in Lyrd,

Sweden who has proposed an environmentally friendly alternative to burial and
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cremation. Promession, the new method, involves freeze-drying the body and then

shattering it into soil-enriching powder.

The consultant tested the method on dead pigs and cows. The carcasses were
immersed in liquid nitrogen at temperature less than -196°c and bombarded with
ultrasound waves to crack open the tissue, so that the nitrogen could penetrate and
deep-freeze the carcasses right to the core. A vacuum was then applied to remove
water from the remains and produce a hygienic, odourless powder with less than 1%

of water.

According to the consultant, cremation can release toxic chemicals, such as
mercury vapour from dental fillings and cancer-causing polyaromatic hydrocarbons,
into the atmosphere. Burial is also not that green because a corpse buried in a coffin
will take 50 to 60 years to decompose, and in the process embalming chemicals such
as formaldehyde can pollute the groundwater. In comparison, Promession can safely
return all organic compounds to the soil within six months. Promession had won the
provisional approval from the Church of Sweden. In a newspaper poll in Sweden, 40%
of those surveyed approved of the method, while very few actively opposed it. The
consultant estimated that the cost of freeze-drying bodies would be comparable to that

of cremation.

Nugent (2006) said that local authorities in Europe were considering freeze-
drying corpses as an environmentally friendly alternative to cremation or burial. The
technique, called promession, involves dipping the body in liquid nitrogen. Vibration
then shatters it into powder. This makes the body so brittle that even a jolt can cause it
to crumble. After shattering, the remains are dried and any moisture vaporised,
removing about 70 per cent of the original weight. The remains are then placed in a
metal separator which removes surgical parts such as replacement hips and metal

fillings.

When the process is complete, relatives can bury their loved ones in a coffin

made from corn or potato starch. This is put in a shallow grave where it will
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disintegrate within 6 to 12 months. Family members would be encouraged to plant a
tree on the grave, and the compost formed by the body would give life to the tree.
There would be no headstone. Promession should cost about the same as cremation.
As it is similar to cremation but is totally emission free, it is something which should

at least be investigated.

2.6 Coffins

The word coffin is the general term for the receptacle in which a corpse is
buried. Most commonly this refers to the eight-sided wooden box tapered to fit the
human body (wider at the head and shoulders and then narrower at the feet). Coffins,
however, have been fashioned in many different ways over time, and out of many

different media.

The ancient Greeks and Romans disposed of their dead both by burial and by
cremation. Greek coffins were typically made of burnt clay and were urn-shaped,

hexagonal, or triangular, with the body arranged in a sitting posture.

Stone coffins were used in the Christian era. Romans who were rich enough had

their coffins made of limestone, which was commonly believed to 'eat away' the body.

The Chinese have used coffins to bury some of their dead since the Neolithic
period (32,000 - 8,000 years ago), sealing the corpses in airtight coffins to help

preserve the body. Lady Cheng's burial is an example of this process.

Egyptian coffins, or sarcophagi, were generally highly polished stone and
covered with hieroglyphics telling the history of the deceased. Mummy chests shaped
in the form of the body were also used. Rich medieval Europeans used lead coffins
shaped like the mummy chests of Egypt. Those who could not afford stone were

buried without coffins, wrapped simply in cloth or covered with hay and flowers.
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Coffins were a mark of social status and for many centuries in western societies
only the noble classes were buried in a coffin. However by the 17th century coffins
had become usual for all classes, including the poor. Before that time the poor were
transported in coffins to the graveyard and then removed and buried in shrouds. The
coffin was then returned to the church for reuse. Some of these reusable coffins had
hinges on the bottom to allow the body to be dropped out into the grave. These coffins

were known as 'slip coffins'.

Aboriginal Australians generally used coffins of bark, but some tribes employed
baskets of wickerwork or formed wooden coffins from a tree trunk split down the

centre and hollowed out.

In the late 19th century it was common for families to take the deceased to a
carpenter to have a coffin custom made. Later some furniture stores also sold coffins.
In the USA nearly 75% of coffins are made of steel, and many coffins are lined with
copper or zinc, presumably to help preserve the body. Glass is also sometimes used for
the lids. Some estimates indicate that approximately 200 million pounds of steel are

used in caskets each year.

Coffins used for cremation in most countries these days are made of light
wooden materials easily consumed by fire and that yields little ash. Caskets and
coffins come in different sizes to accommodate all people. A coffin is traditionally 180

cm long x 61 cm high x 61 cm wide.

Deceased Jews must be buried, not cremated. According to Jewish tradition, the
deceased should be reunited with the soil as soon as possible. Jewish coffins are
typically painted wood with rope handles and wooden pegs, and are constructed
without any metal. Holes are drilled in the base of the coffin to allow the body to
connect with the earth. All Jews - rich or poor - are buried in the same kind of coffin.
The belief is that all people are born, and should die, exactly the same way (Australian

Museum, 2004).
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There is growing concern about the effect on the environment of traditional
burials and cremations. Burying or cremating wooden coffins can be wasteful and
expensive. The glues in chipboard coffins pollute the atmosphere when they are

cremated. Materials such as bamboo offer a sustainable and 'green' alternative.

In UK, the Association of Natural Burial Grounds (2003) reports that many
graveyards and cemeteries are overcrowded. In 1900 fewer than 500 cremations took

place, all using solid wood coffins. Since then cremation in the UK has increased to

about 500,000 a year.

Most are now in chipboard coffins that produce many pollutants, including
dioxins. Formaldehyde in embalming fluid can contaminate watercourses. Coffin
handles are often plastic - these and glues in chipboard are pollutants when burnt, and
smoke from crematoriums compounds the greenhouse effect. Funerals and coffins are
also very expensive. Yet there is no reason to use such costly and polluting

containers.

The bodies of the poor used to be placed in the parish coffin. This was carried to
the graveside, where the body was removed and lowered into the grave. The same
coffin was re-used for decades. Private coffins were introduced and made of oak and
elm that were often heavily ornamented. But as hardwoods became expensive, they
have been superseded by cheaper materials. Standard coffins today are of chipboard
with a veneer which looks like real wood. Nameplate, handles and inner linings are all
made of artificial materials, mainly plastic. These coffins are used for both burial and
cremation. Yet many people assume these coffins are real wood, and the plastic
handles are metal. When cremated, chipboard or fiberboard coffins, containing
formaldehyde cause most of the small amount of pollutant emissions that

arise. Crematoria are also wasting vast quantities of wood.
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2.6.1 Changing times

Irrespective of the expense or type of ceremony, including ceremonies that
cerebrate of the life of the person, a funeral will, for many, not be a happy occasion,
and will probably leave a great sense of loss. For many, a simple, more ecological
approach with more personal involvement would be appreciated. Yet convention
seems to demand otherwise. It need not be so. The possibilities for alternative
arrangements are growing as a result of persistent, independent-minded people
prepared to challenge the existing order. There are many different ways of seeing
someone off, celebrating their life, and involving friends and family in a positive
experience. There are very few rules about what should or should not happen at a
funeral. There 1s no requirement to have a religious minister present or to transport a
coffin in a black hearse. Humanist based ceremonies can be very moving and
uplifting. The body could be cremated or buried in one’s own garden, in a local

cemetery or in a woodland burial site (Association of Natural Burial Grounds, 2003).

2.6. 2 Environmental friendly coffins

Woodland burials require biodegradable coffins, and a tree can be planted on or
near the grave. Some sites are meadows where bulbs or wildflowers are substituted
for trees. There are now many civic and private 'green' burial grounds based on
planting trees instead of headstones, with secondary objectives of creating woodland
areas and wildlife havens. New sites are being created around the UK, some in
beautiful nature woodland like the South Downs Natural Burial Site in Hampshire, but
most in newly established grounds. The average cost of a grave, including digging and
the planting of a tree, is about £500 (council sites) and £600 (private sites). Polished
wooden coffins (particularly endangered mahogany), religious ceremonies and
consecrated grounds mandatory. Most crematoria and funeral directors now accept
more biodegradable options such as cardboard, wicker, bamboo (fast growing and
pollution free) straw, or other environment friendly coffins (Association of Natural

Burial grounds, 2003).
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2.6.3 Dignity and individuality

A cardboard coffin has been called "cheap" and lacking in "dignity" by some
people. This is a matter of opinion. The word dignity is defined as "true worth" and if
a person has a belief in protecting the environment, or having a modest funeral, then a
cardboard coffin has true worth to that person, and they should be given the
choice. An advantage is that cardboard coffins can be painted attractively (varnishes
or oil-based paints should be avoided for cremation, but water-based paint is suitable),
or personalised by an artist, family or friends. Lighter coffins also reduce the weight
carried by the bearers, which could prevent physical injury. For cremation, the design,

construction and materials can minimize the use of fossil fuels.

One option is the burial shroud. The body is laid on a board, wrapped in a large
piece of woven, soft wool cloth. Cotton ropes are attached and used by four or six
bearers. The shroud is suitable for all forms of burial, but not for cremation. The
Federation of British Cremation Authorities (FBCA), which represents UK cremation
authorities, issues a directive for coffin design. This prohibits use of materials such as
PVC, pitch or zinc, which pollute the atmosphere. It is important to consider the
explosion or pollutant impact of anything placed in a coffin, especially for
cremation. Heart pacemakers, implants, batteries, pressurized containers, even
coconuts, have all caused explosions. Medical implants can be removed by a doctor, a
mortician or the funeral director. Even clothes made of man-made fibers, shoes or

rubberized materials can cause smoke and pollution.

Crematoria in the UK must operate within the Environmental Protection Act of
1990, so 'foreign objects' can cause serious operational difficulties. Most metals,
including jewellery, bolts or screws, artificial joints and bone splints, pass through the
cremation cycle without difficulty, and are withdrawn at the finish, but it may be better
to remove them first - metallic joints, splints etc may be suitable for re-use. Jewellery
melts and is unrecognizable, forming small pieces of aggregate. These and all other

metallic residues are buried in the grounds and are not removed off site or sold for re-
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use. Use of balms, scents, flowers and other natural materials should not pose any

difficulties (Association of Natural Burial Grounds, 2003).

2.6.4 Coffins in Thailand

Kruaysawat (1999) says that in Bangkok, Thailand, there are 2,254 cremations
per month, and that every coffin uses an average of 3.75 square meters, or 0.4043
kilograms of plastic. That means, in the course of a month, approximately 911.2922
kilograms of plastic are incinerated at the temples in Bangkok, adding to the pollution
caused by cars and factories. Results from inhalation of hydrogen chloride produced
when plastics are combusted include irritation of the lungs, which can result in cough,
and shortness of breath. Hydrogen chloride is also corrosive and thus can cause severe
irritation to eyes, as well as causing burns that may result in permanent eye damage to
people who live in such a dangerous area. Clearly, pollutants can be found in places
like temples that people worship at and consider to be holy institutions. Temples

become less safe and are not recreational places for people anymore.

Klausner (2000) said that monks and people in the northeastern part of Thailand
prepared large bonfires from wood in the forest for the act of cremation. A wood
coffin was burnt with a huge pile of wood and some belongings of the dead person.
However, coffins or caskets nowadays are mainly made of chemical materials that

cause much more pollution if they are burnt and released into the atmosphere.

2.6.5 Chemicals used in coffins

Paint is a liquid that is put on a surface to make a particular color. Coffins
painted white are most preferred in Thailand. Normally there are four main
components in any paint formula: powders, resin or binder, solvent or carrie, and

additives.

Resin is a thick sticky liquid that comes out of some trees. Resin nowadays is an

artificial plastic substance that is produced chemically and used in industry. In paint
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formula, resin or plastic is a main component that is changed into pollutants when

burnt.

An additive is a substance, usually a chemical, that is added to paint to improve
it to preserve it or to give it color. Lead, used in compound metals, is always found in
the form of salt. Among its many uses, lead oxide is used as protection against rust in
paint. Lead also comes in the form of arsenate lead, used as a pesticide, and cilitate
lead, which is mixed into ceramics and paint to give a smooth and shiny finish

(Australian Paint Manufacturers’ Federation 1986-87).

Many industries use lead, including publishing, toys, electric cables, bullets, tube
lead, and rubber processing. Most of us, therefore, run high risks of being exposed to

lead during our daily life.

On emission, a lead particle has a diameter of around 0.15 micron and, when
merged with other particles in the air, will rapidly increase in size. When large enough
to be visible, lead particles are called "dust." Dust particles vary in size and, the
smaller they are, the more harmful they are to human health. Particles of less than 10
microns in diameter are particularly harmful as they are small enough to reach the

lower part of the respiratory system (TDRI, 1994).

Cunningham (2003) states that formaldehyde is a synthetic organic chemical
(gas) mixed with paint to preserve it and prevent bacteria and molds in wooden

materials.

2.6.6 Plywood or particleboard

Chinajit (2002) studied formaldehyde and found that glue used in wooden
materials such as plywood and particleboard is mainly made from resin or plastic
containing formaldehyde. Particleboard is made from thin sheets of wood stuck

together by a lot of glue to form a hard board.
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2.7 Cremation increases pollution.

The campaign to save the environment has caught on throughout the world, and
people everywhere are encouraged to conserve natural resources and reduce poisonous
gases. However, few people realize that dead bodies can increase pollution in the air
by being cremated, as is customary among Buddhists. Moreover, the studies of how
cremation affects the environment are rarely seen when comparing causes of air

pollution.

Leimer (1995) studied how cremation influences the culture. She investigated
negative emotional responses to burning the body, the beliefs that cremation is
disrespectful, and the belief that destruction of the body destroys evidence of crime

and makes identification impossible for insurance and estate claims.

Cremation is an important factor in a Buddhist country like Thailand. It takes
place all over the country and is associated with daily life. Unfortunately, cremation is
an activity that generates and releases pollutants like dioxins. Air pollutants are
emitted from the cremation processes by three major avenues, combustion, incomplete
combustion, and the volatilization of metals in the human body. Combustion is
responsible for the emission of particulate matter and other emissions that depend on
elements present in the atmosphere. Incomplete combustion during cremation, as with
any incomplete combustion process, will produce carbon monoxide. Volatilization of
metals or the deposition of metals onto soot, which is then emitted into the
atmosphere, is responsible for the pollutants, mercury, cadmium, and lead (UNEP

Chemicals, 2001; Uthman, 2000).
2.7.1 Carbon Monoxide
The result of incomplete combustion is the production of carbon monoxide. The

combustion process must take place in the presence of enough oxygen and at the

proper temperature to reduce the amount of carbon monoxide formed and make the
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process complete. Cars are a major source of carbon monoxide and the source of many

carbon monoxide poisonings.

Carbon monoxide reduces the ability of blood to deliver oxygen to the
cardiovascular and nervous systems. Long-term exposure can cause brain damage due
to a lack of oxygen reaching the brain. The symptoms of carbon monoxide exposure

are varied and include dizziness, nausea, fatigue, and decreased muscular control.

2.7.2 Particulate Matter

Dust, soot, ash, and unburned particles from the cremation container and remains
make up the particulate matter those results from cremation. Some of these particles
are consumed during after burning but some will escape into the atmosphere. The
particles greater than 10 micrometers will be caught by the nasal passages when
inhaled, so it is the particles that are less than 10 micrometers that are most dangerous
to human health. Between 10 and 1 micrometer particles will be caught in the trachea,
while those less than 1 micrometer will travel into the lungs and bronchial tubes of

those who inhale these particles.

The effects of short-term exposure are lung irritation and lung constriction,
which can cause shortness of breath and cough. People with asthma and the elderly are
most affected by this condition. Hazardous materials on these particles, such as lead

and cadmium, may dissolve once in the lungs and can damage cells.

2.7.3 Dioxins

According to fact sheets on Dioxin Research at the National Institute of
Environmental Health Sciences (NIEHS), (2001), dioxin is the common name used to
refer to the chemical 2,3,7,8-tetrachlorodibenzo-p-dioxin or TCDD. In addition to
dioxin itself there are other compounds, such as the polychlorinated dibenzodioxins

(PCDDs), polychlorinated dibenzofurans (PCDFs) and some polychlorinated
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biphenyls (PCBs), that have similar structures and activity as dioxin. These are often

commonly referred to as dioxin-like compounds or "dioxins".

Dioxins are chemical contaminants that have no commercial usefulness by
themselves. They are formed during combustion processes, such as waste incineration,
forest fires and backyard trash burning, and during manufacturing processes such as
herbicide manufacture and paper manufacture. Dioxin was a contaminant of the

herbicide Agent Orange, used as a defoliant by U.S. forces in Vietnam.

People are constantly exposed to dioxins through ingestion of dioxins that are
present at low levels as environmental contaminants in food. Although they are at low
levels in food, some dioxins are removed very slowly from the body and therefore can
accumulate in our fat tissue. In laboratory animals, dioxins are highly toxic, cause

cancer, and alter reproductive, developmental and immune functions.

Studies have shown that dioxin exposure at high levels in exposed chemical
workers leads to an increase in cancer. Other studies on highly exposed people show
that dioxin exposure can lead to reproductive and developmental problems, increased
heart disease and increased diabetes. Dioxin’s ability to cause birth defects
(teratogenicity) has not been established in humans, but studies with mice have shown

that dioxin and similar chemicals can produce congenital defects.

The ability of dioxin to cause cancer (carcinogenicity) in laboratory animals is
well established. The way in which dioxin causes cancer in animals and humans,
however, is not fully understood, nor is it known if other dioxin-like compounds cause
cancer. Humans are exposed to mixtures of dioxins and regulatory agencies such as
the EPA regulate dioxin-like compounds together. Ongoing research at NIEHS is
being conducted to examine the carcinogenicity of different dioxins, mixtures of these

compounds, and the biological mechanisms responsible.

Researchers are examining the effect of long term exposure to dioxin as a result

of exposure to Agent Orange, a defoliant used by U.S. forces in Vietnam. These
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studies have shown an elevation in diabetes in serviceman exposed to dioxin

contaminated Agent Orange.

Studies have shown that dioxin exposure can increase the occurrence of
endometriosis in monkeys exposed to low levels of dioxins. NIEHS grantees are
extending these studies to examine the consequence of long-term exposure to dioxins
on the incidence of endometriosis in women exposed to dioxin during a chemical

accident in Seveso, Italy.

2.7.3.1 Dioxin from cremation

Dioxins are formed during the combustion process when chlorinated products
such as plastic are burnt. These plastics may be present as prosthetics or as part of the
container. The body also contains a percentage of chlorine and thus cremation
produces dioxin. Dioxins are created on particles of soot that enable the hazardous

chemical to travel from the incineration site.

The average level of dioxin in the human body is suspected to affect the immune
system, while higher than average concentrations have more adverse effects. Damage
to the liver, kidney and digestive tract are effects of dioxin-like compounds. Cancer,

miscarriage, and birth defects are also possible at higher than average concentrations.

2.7.3.2 Dioxin Program in Thailand

In 1997, the Pollution Control Department (PCD) of the Ministry of Science,
Technology and Environment of the Government of Thailand in Bangkok initiated a
dioxin program, which with the financial support of GTZ, UNEP Chemicals, and Euro
Chlor included an emission inventory for polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofurans (PCDD/PCDF). In order to establish a better basis for
this inventory, a sampling campaign was proposed to sample and analyze dioxin
emissions from sources that were known to be potential emitters of PCDD/PCDF.

Finally, seven facilities representative for their respective industries were selected by
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the PCD for stack gas emission and residue (liquid, sludge, and solid) sampling, and

PCDD/ PCDF analysis to be performed.

The aim of this program is to identify the major PCDD/PCDF sources in the
country, to serve as basis for measures to reduce dioxin releases. The reduction of
releases will consequently reduce the risks resulting from dioxin emissions in

Thailand.

The crematorium consisted of a refractory lined primary combustion chamber,
which is heated by a light fuel-oil fired burner. The secondary combustion chamber
houses an afterburner, which is also fired by light fuel-oil. A refractory lined flue gas
duct discharges through an underground brick flue gas duct into a brick lined stack,
which is about 15 meters away from the furnace. The furnace loading door is a side
door, which opens vertically to access the primary combustion chamber for placement
of the coffin; the door is ventilated independently of the combustion system by an
access door ventilation duct. Since each cremation takes only about 1.5 hours, it was

decided to adjust the sampling time to the duration of one cremation.

As expected, the PCDD/PCDF concentration at the two sampling points gave
higher concentrations at the stack than at the furnace door. Normalized to 11 % O2,
the PCDD/PCDF concentrations at the stack ranged from 6.3 to 14.8 ng, with an
average of 9.4 ng at the actual concentration of around 15%. Normalized 10.5 to 28.6
ng with an average of 17.6 ng, concentrations at the furnace door ranged between 0.02
and 0.08 ng. The latter results should be taken with caution as sampling conditions
were not in accordance with the requirements of EN 1948 and there is some

uncertainty with the determination of the flow rate.

From an operational point of view, an evaluation will be performed to consider if
a more aggregated way of operation with several cremations in a row would reduce
PCDD/PCDF emissions as compared with single cremations per day. Also the creation
of a centralized cremation house is being considered (UNEP Chemical, September

2001).
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The Faculty of Engineering, Chiang Mai University, is continuing a project
called Energy-Efficient Crematoriums (1995-1999) under the Energy Conservation
Program, Energy Conservation Promotion Fund, because most of the cremations in
Thailand require a lot of energy and create enormous pollution. Firewood and charcoal
are major fuels used, normally in the amount of 2-6 m’ per cremation. In some areas,

vehicle tyres are used as fuel, thus creating poisonous pollution.

To promote energy conservation and reduce pollution emission in the
cremations, the ratio of air and fuel, including heat loss, must be controlled at an
appropriate level. Usually, LPG or diesel will be used as fuel by an automatic burner.
The insulator is made of lightweight materials to reduce the amount of accumulated

heat and the heat loss via the crematorium structure.

Chiang Mai University has undertaken a study to improve the efficiency of
crematoriums in Thailand. A technology with very high potential for energy
conservation, used in crematorium production in Denmark, USA and Japan, has been
adopted. Also included in the study are related activities, e.g. the rituals or cultural
procedures as well as the management of the cremation sites, so as to improve the
overall cremation procedures in Thailand (The Energy Conservation Promotion Act,

1992).

Cremation is an important factor in a Buddhist country like Thailand. It takes
place all over the country and is associated with daily life. Unfortunately, cremation is
also an activity that generates and releases dioxin and furans. Any actions taken to
reduce the releases of these pollutants have to be weighed against the cultural heritage

at the country.
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2.7.4 Heavy metals

2.7.4.1 Lead and cadmium

Lead and cadmium are present in the human body and may be present in the
container that is used for cremation. During the cremation processes soot may become

contaminated with this metal and be carried out of the chamber.

Lead poisoning is a familiar hazard of lead. Elevated levels of lead can cause
nervous system damage, and even affect blood chemistry. The adverse affects of
cadmium are less familiar and include nausea, convulsions, and vomiting after short-
term exposure to cadmium. Long-term exposure to cadmium can cause kidney, liver,

and bone damage.

Boonsaner and Ngamsuntikul (1990) revealed the estimation of lead
accumulation in the human body that was done by sampling and analyzing the
quantity of lead in the air, in respirable dust and in the blood of the subjects who had
worked at the Sanamchan intersection, the Silpakorn University main entrance, and
the Science Faculty building. Dust samples from air and respiration zones were
collected for twelve consecutive months (from March 1989 to February 1990). The
results from the study showed that lead levels in the air and in respirable dust at the
intersection and the main entrance were significantly higher than those at the science
building. However, the study of blood lead did not show any accumulation in any of
the subjects, although they were exposed to different levels of lead in the air for six-

month or twelve-month periods.

Ruangkanchanasetr and Santikarn (1994) found that Thailand is now facing
serious problems of lead proliferation in the environment. High levels of lead, emitted
by industry or the soaring number of automobiles, expose us to the risks of lead blood
poisoning daily. This is a most unfortunate by-product of rapid industrialization and

economic growth.
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When lead enters the blood system, it can cause serious health problems in
adults. In children, however, the effects can be devastating. Children can sustain lead
in their bodies for 16 to 20 years, thus destroying the central nervous system and
causing chronic toxicity in the entire body. Particularly at risk are children under six
years of age, as this is the most important period in the development of a child's brain.
Studies have concluded that early exposure to lead can result in lower intelligence

quotients, accompanied by learning disabilities.

Developed countries have long realized the widespread detrimental effects of
lead poisoning and consequently have conducted extensive research and drawn up new

and stronger measures to control lead levels in air, water and food.

In Thailand, however, this issue has received little attention. The highest risk to
the nation is from atmospheric lead and, with the sole exception of introducing and
promoting unleaded gasoline, no other measure has been taken to protect Thai citizens

from being irreversibly damaged by this poisonous substance.

This article summarizes information from international and domestic studies on
environmental lead poisoning. The data provided will hopefully foster awareness of
this problem in Thai policymakers, so they can design policies to minimize the
country's lead emissions. It is also hoped that it will encourage cooperation between
the public and private sectors in finding solutions, so that the nation's health,

particularly that of its children, can be better protected.

2.7.4.2 Mercury

Though it is only the thirty-sixth most abundant element in the body at 6 mg for
the average body, there is another source of mercury that is a cause of serious concern.
Fillings made with dental amalgam contain more than 0.5 grams of mercury. Mercury
will leak from these fillings because of mercury’s low vapor pressure and add to the
mercury levels already present in the body. The intense temperatures of cremation

cause the mercury present in the fillings to volatize and add to the mercury present in
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the body, thus releasing a relatively large amount of mercury released. Studies have
found as much as 200 micrograms of mercury per cubic meter during the cremation

process of a body with dental amalgam fillings.

The hazards of mercury are severe even in small doses. Once present in the
body, mercury immediately and continually affects the functions of the kidneys and
can affect the central nervous system. Loss of balance, prevalence of antibiotic

resistant intestinal bacteria, and risk of low fertility are other health effects of mercury.

According to the summary of the Global Mercury Assessment (UNEP, 2003),
mercury emissions from dental amalgams during cremation may only be reduced by
removing the amalgams before cremation, which is not a common practice, or by
filtering the gaseous emissions when the practice takes place in a crematorium. Since
a flue gas cleaner is an expensive control technique for a crematorium, prevention by
substituting other materials for mercury amalgams during normal dental care might be

a preferred approach.

Scarmoutzos and Boyd (2003) reveal that mercury emissions from dental sources
probably range from 6-12 tons annually in the United States, significantly different
from the 0.6 tons recently reported by the US EPA. Mercury emissions from dental
sources include mercury released from dental offices, mercury released from
household sewage, and mercury emissions from crematories. A review of mercury
environmental chemistry and mercury toxicity is presented, with a particular emphasis
on mercury encountered at the dental operatory. Increasing public sensitivity towards
environmental mercury is driving increased mercury regulatory efforts, and a listing of
current U.S. mercury regulations is presented. Finally, a summary of prudent practices
at the dental office is presented which would eliminate or minimize dental discharges

of mercury into the environment.

Maloney (1998) assessed the extent of mercury pollution from crematoria
emissions arising from dental amalgam and evaluate the nature and extent of the

possible health hazard with particular regard to crematorium workers. Emissions were
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investigated by means of soil and air sampling programs. The extent of exposure to the

mercury by the crematoria workers was then determined by a hair-sampling program.

2.8 Impact of burials to Soil and Water

Dent et al (2004) summarize in their current research that in-soil human
decomposition is comprehensively described in terms of the physico-chemical and
bacterial environmental conditions. Much of the information comes from reviews of
cemetery studies and experimentation with adipocere. The understandings are relevant
for further studies in cemetery management, exhumations, forensic investigations and
anthropology. In the soil, cadavers are subject to various sets of decomposition
processes principally resulting from aerobic or anaerobic conditions. The presence of
percolating groundwater and microorganisms further affects the rate of breakdown and
fate of the products. The study is the world’s first comprehensive analysis of
hydrochemistry and microbiological attributes for cemetery groundwater. He worked
on nine cemetery and crematoria sites. The site locations included most Australian
states. This research confirms that decaying human remains do produce a traceable

plume of decay chemicals, including nitrate and phosphate.

The research also examines the extent that groundwater and surface waters
within and leaving cemetery boundaries mobilized decay products from human
interments, how different funeral and culture practices interact with groundwater and
soil, and earth science-related operational aspects of cemetery practice. The sites
chosen represent a substantial concentration of Australia’s population, so it is expected
they represent a diverse range of cultural, religious and other burial practices. These
practices all have an effect on the cemetery groundwater and environment. For
example, it is likely there are differences in decay material between someone who has
been buried in an elaborate coffin with jewellery, and another person who may be

buried in a simple coffin with plain clothing.

Some variation in climatic and environmental factors between regions and states

is also relevant to the study. In particular, the movement of decay products could
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reflect the rainfall pattern in some areas. Such information might influence cemetery

management practices (UTS Newsletter, 1997).

This study about the impacts of burials to soil and water may persuade people
who prefer the method of burial that they should be more concerned about

environmental effects, especially to public health in a community.

2.9 Diseases from Dead Bodies

Healing et al (1995) say that bodies of people who have died from typhus or
plague are likely to be infested with fleas or lice that can spread these diseases. It is
recommended that handling of such bodies is conducted by trained medical staff only,
that they are provided with appropriate protective clothing such as gloves, overalls and
face masks, and that all equipment is thoroughly disinfected after use. Traditional
bathing by family members should be prevented if possible. It is advised that bodies
be placed in body bags prior to burial, but contact with corpses should be minimized

and embalming should not be carried out.

Gloves and overalls should be provided to those handling dead bodies from
epidemics and bodies with open wounds. In most situations the family will take care
of the corpses and will not require special clothing. Health workers in contact with
dead bodies should be encouraged to wash themselves with disinfectant soap,

especially in epidemics or where there is a high prevalence of HIV and open wounds.

2.10 Odor from cremation: Nuisance

A nuisance problem, by definition, is any activity which causes odor, light,
radiation, noise, heat, toxic substances, vibration, dust, soot, ash, or any other things
which deteriorate or harm health. Nuisance problems are normally not life-threatening

but can affect physical and mental health. Their adverse effects on working
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efficiency, especially in work involving high concentration, can cause mental

disturbances, annoyed feelings, and tension disease.

Odor from activities that cause nuisance problems creates unpleasant smells for
people in a community. Odor can affect physical and mental health, especially on
sleep, conversation and communication. In Thailand, especially in Bangkok and
vicinities, people often complain of unpleasant smells from activities in their own
community. The records of nuisance complaints during 2000-2002 in Bangkok

Metropolis revealed that most of the complaints are about noise, odor, and dust.

Maungman (1996) reported the results of the study of particulate matter from
cremations in Bangkok Metropolis, which found that 94% of crematoriums did not
have appropriate systems to control dust and odor. PCD (1996) studied the effects of
cremation in Bangkok Metropolis and found that there was strong odor, smoke and
dust during cremation. After cremation, there were amounts of particulate left in the

crematorium

2.11 Laws and Regulations

In the USA, there are strict laws and regulations about dead body management.
For cremation, all personal possessions of value, such as jewelry or mementos, must
be removed by a family member or the authorizing agent before the body is taken to
the crematory. A crematory will not cremate the remains if the deceased was
previously treated with nuclear medicine, because a hazardous condition could result
when the body is subjected to heat. Pacemakers must be removed by licensed
morticians prior to placement of the body in the chamber, because these items could
damage the crematory during the process. If a crematory is not notified about
pacemakers and not instructed to remove them, the authorizing agent could be held
responsible for any damages caused to the crematory equipment or personnel. Human
remains may not be cremated until 24 hours have passed after the time of death. The
crematory must have a death certificate signed by the coroner and a cremation

authorization signed by the authorizing agent. Human remains delivered to a
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crematory may not be removed from the cremation container, as the container is
cremated with the body. During cremation, the body is exposed to intense heat

(1,400° F to 2,000° F). Cremation time varies with the size and weight of the body
being cremated. A typical time span is one and one-half hours to four hours (Goetting

and DelGuerra, 2003).

In Thailand, laws and regulations about cremations are not known to the public
except among people who organize or operate the activity such as monks at the temple
or crematorium workers. For examples, opacity standard of each cremation must be at
the level of 10%, according to Health Division, The Office of Bangkok Metropolitan
(Appendix 1). The Ministry of Industry (1993) also announced the notification of
industrial emission standards to control the concentrations of pollutants and heavy
metals such as CO and lead (Appendix 2). Knowledge about these important matters is

still of little concern among residents in communities.

2.12 Problems of Crematoriums

2.12.1 Cemeteries and Crematoriums Act, BE 2528

In order to abate air pollution from crematoriums, a policy was issued, to all
BMA instructing districts to use the authority according to Chapter 16 of the
Cemeteries and crematoriums Act, B.E. 2528, to order temples with crematoriums
that may cause danger or produce excessive pollutants to improve within specified
time periods. The number of temples which did not comply to the standard was
reduced from 112 in April 2002 to 53 in August 2003, and 11 temples were banned

from cremating (Bangkok State of Environment, 2003).

2.12.2 Crematoriums with wet scrubbers

In order to mitigate poisonous gases from cremation, some temples have a

pollution control device or a wet scrubber that is used to clean air or other gases of
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various pollutants and dust particles. A wet scrubber is a form of pollution control
technology. The term describes a variety of devices that remove pollutants from
furnace flue gas or from other gas streams. In a wet scrubber, the polluted gas stream
is brought into contact with the scrubbing liquid by spraying it with the liquid, by
forcing it through a pool of liquid, or by some other contact method so as to remove

the pollutants.

A wet scrubber's ability to collect small particles is often directly proportional to
the power input into the scrubber. Low energy devices such as spray towers are used
to collect particles larger than 5 micrometers. To obtain high efficiency removal of 1
micrometer (or less) particles generally requires high energy devices such as venturi
scrubbers or augmented devices such as condensation scrubbers. Additionally, a
properly designed and operated entrainment separator or mist eliminator is important
to achieve high removal efficiencies. The greater the number of liquid droplets that are

not captured by the mist eliminator, the higher the potential emission levels.

Wet scrubbers that remove gaseous pollutants are referred to as absorbers. Good
gas-to-liquid contact is essential to obtain high removal efficiencies in absorbers. A
number of wet scrubber designs are used to remove gascous pollutants, with the
packed tower and the plate tower being the most common.

If the gas stream contains both particle matter and gases, wet scrubbers are generally
the only single air pollution control device that can remove both pollutants. Wet
scrubbers can achieve high removal efficiencies for either particles or gases and, in
some instances, can achieve high removal efficiency for both pollutants in the same
system. However, in many cases, the best operating conditions for particles collection

are the poorest for gas removal (Bethea, 1978; Perry, 1973).

2.13 Urban planning and nuisance from odor and dust

Everything in the environment, such as humans, rocks, soils, plants, animals
and ecosystem, should be taken into account when planning anything built by humans

(McHarg, 1969). In Thailand, crematoriums were built in almost every temple without
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appropriate urban planning. The cultural and religious beliefs of Buddhist Thais
dictate that cremation should be performed at the temple in their communities or at the
temple where they worship. This causes problems at some large famous temples that
need to cremate frequently, up to 3-6 times a day. The location of the temple and
climate factors such as wind direction and temperature must have direct impacts to the
problems of odor and dust emissions from cremation. Because building and context
are interrelated, people should relate the form and plan of the design to the site, the
region and the climate. In the past, most people did not realize that climate and
weather played a significant role in planning any constructions. In selecting the
location of crematorium, we need to understand the effects of climate and weather in
different locations. Different areas need different designs. Relating the design to the
location will result in the benefits of safer, more livable cities and reduced energy use.
Good planning that concerns itself with the local climate can help to protect and

preserve our natural resources and to minimize the problems of air pollution.

2.14 Location and Climate

Bangkok, the capital of Thailand, is situated on the low flat plain of the Chao
Phraya River, which extends to the Gulf of Thailand. Its latitude is 13.45 North, and
the longitude is 100.28 East. The elevation is about 2.31 m. Mean Sea Level (MSL).
The city is divided into 50 districts and 154 sub-districts. The total area of Bangkok is
1,568.737 sq km.

Bangkok has a monsoon type of climate, which can be classified into three main
seasons: rainy (May-October), cool (November-January) and hot (February-April).
The average annual temperature was 29.2 C in 2002, with the maximum at 38 C and
minimum at 19.2 C. The average, highest, and lowest averages during the period of
1993-2002 were 28.8 C, 38.8 C (in 1998) and 13.2 C (in 1999) respectively. The
average wind velocity was 1.2 m/sec (4.3 km/hr). The average relative humidity is 73 %

and average precipitation is 1,652 mm.



Fac. of Grad. Studies, Mahidol Univ. Ph.D.(Environment and Resource Studies) / 45

Miller (2002) describes the characteristics of climate and weather, defining
‘climate’ as a region’s general pattern of atmospheric conditions, including seasonal
variations and weather extremes over a long period. Short-term changes in the
temperature, barometric pressure, humidity, precipitation, sunshine, and other
conditions in the troposphere at a given place and time are what we call ‘weather’.
Because humans live in different lands with different environmental features, such as
solar radiation, temperature, wind speed, relative humidity, cloudiness and
precipitation, human face complex choices about selecting and using wisely from what
nature gives to them. Since humans are parts of nature, they cannot deny it, but must
deal with and benefit from it as much as possible. Cities in South East Asia should not
look the same as the cities in Northern Europe, depending on their specific
environmental functions. Architecture should be reflective of the climate and
topography, and should use local materials. People should understand how their
buildings are orientated, how they deals with direct sun and shade, and how the

ceilings and roofs are constructed in order to have a livable place to live.

Curitiba, a city in Brazil, is one of Latin America’ s most livable cities and has a
worldwide reputation for its innovative urban planning and environmental protection
efforts. City officials try to use the benefits from trees to make the air cleaner (Miller,
2002). Newman and Kenworthy (1999) gives the examples of Danish urban ecology,
where most people use local percolation of rainwater and try to use natural features
such as trees and lakes. Hence, we have to consider the effects in designing cities to
gain the most benefits from nature. Building crematoriums at a distance from the
community, surrounded by trees to help decrease the amount of air pollutions can be

seen in many developed countries in the world.

Because of the impacts of the uncertainty of climate change, humans need to
understand how has climate is related to urban design. The United Nations Framework
Convention on Climate Change (FCCC) uses the term ‘climate change’ to refer
exclusively to change brought about by human activities. A more generic usage is
common in the scientific community where it is necessary to be able to refer to change

arising from any source. In particular scientists refer to fast climate change and
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address the complex issue of separating natural and human causes in currently

observed changes.

According to anthropogenic influences on climate and weather, Hartmann et al
(2000) states that ozone depletion and global warming can interact to produce rapid
climate change that causes huge impacts to climate in the city and surrounding
countryside. Natural concentrations of greenhouse gases in the atmosphere keep the
temperature near the earth’s surface about 30 ° C higher than it would be without these

gases.

According to the facts above, the influence of location and climate should be
taken into consideration when constructing crematoriums in Bangkok. In Hungary,
Aunan (1998) describes the success of a program under the Framework Convention on
Climate Change, with energy savings primarily affecting the consumption of fossil
fuels. The estimated reductions of energy increased to 30% and the saved energy cost
was 373 million US$ per year. Two main objectives that benefit from the reduction of
the overall energy use in Hungary are saving domestic energy resources and

postponing the construction and installation of new base load power plants.

Urban planning in developing countries (China, India, Russia, Thailand, etc.) is
usually does not have a future vision. Most of the building designs in these countries
are not concerned with what the future will be like. Lacking knowledge of the uses of
land and buildings, at limited budget, planners sometimes use the wrong process of
decision-making in designing a city. They decide to choose of what is the cheapest and
quickest in order to finish the project as soon as possible, without thinking of the loss
of energy. According to the Urbanization and Environment Program, Thailand
Environment Institute (2000), the reason that the development of Thailand has been
unsustainable is not because of the physical conditions. The way Thai people “think”

is the main culprit.
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2.15 Theories and Concepts of Environmental Management

2.15.1 Change, Complexity, Uncertainty and Conflict

Mitchell (2002) explains that change, complexity, uncertainty and conflict are
encountered in many aspects of life. They are often central in environmental
management They can create opportunities, as well as problems, for analysts,
planners, managers, decision makers and members of the public. Two challenges are
to recognize their importance and to determine how to function in their presence.
Another challenge is to know how to become an agent for positive change. Change is
common in natural and human systems, and can take many forms, each with the

potential to become a trigger or driver for further change (Hadfield and Seaton, 1999).

2.15.2 Stakeholders and participants

Mitchell (2002) also proposes Stewart's future state visioning process which
involves identifying all stakeholders in order to be able to view the future and present

state through their eyes (Figure 2.3).

Involving stakeholders from the outset does more than build commitment and
ensure all views are considered. Such involvement also helps to build support by
spreading knowledge regarding the background of the vision, as well as the
uncertainties, compromises and values underlying it. Such insight and understanding
usually helps individuals to regard the vision as a flexible guide, and to appreciate that

with changing circumstances it may have to be modified.
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FUTURE STATE
VISION
What we could be &
want to be
Commitment to
conceptual goals

FUTURE
ENVIRONMENT

VALUES

BELIEFS. PRINCIPLES
/ //
PRESENT STATE STAKEHOLDERS

An honest assessment of
where we stand today.

Future State Vision- what we (our organizations) would like to be in the future
The Present State- what exists, what we are like in the present

The Future Environment- in which we might achieve our future state vision
Values- the beliefs and principles that provide a foundation for our vision
Stakeholders- those involved in our affected by the actions of the organization

Figure 2.1 The future state visioning process (Stewart, 1993).

2.15.3 Cremation management: Perceptions and adaptations

Appropriate practices of cremation management in Bangkok may follow from
improved laws regarding emissions resulting in the prevention and reduction of air
pollution (Miller, 2002). The application of modern technology such as 2-chambered
crematoriums or centralized- cremation can cause conflicts to the society, especially in
Bangkok where most people are accustomed to traditional methods of cremation
management. The adjustment between people’s past experiences and current situations
depends on how environments are perceived, cognized and evaluated (Garling and
Garvill, 1993). The study of perceptions and adaptations helps to explain people’s
ways of thinking and to suggest ideas which may influence and change their choices in

the future.
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2.15.3.1 Perceptions

Social perception is one of the most common interests in the discussion of the
environment and resource management. Saarinen (1976) stated “social perception is
concerned with the effects of social and cultural factors on our cognitive structuring of
our physical and social environment. Perception also varies with the individual’s past
experiences and present set or attitude, acting through values, needs, memories,
moods, social circumstances, and expectations”. Most educators believed that
perception is in some way connected with behaviors or practices in reality (Simon,
1982). Perception may sometimes predict behaviors, while at other time, it seems to be
reflected in behaviors. Sometimes, behaviors and perceptions seem totally unrelated,
depending upon personal points of view. People’s behavior relies on how people
perceive the environment rather than what the environment actually is. It is the
perceived environment (not the actual) which people behave towards (Rapoport,
1977). Perception is concerned with the impression one has of a social stimulus, as the

impression is modified by the perceiver’s past experience (Schiff, 1971).

The study of perceptions of how people regard something and their beliefs about
what it is like, can help explain people's behavior and suggest ways in which their
behavior may change in the future. Perception is concerned with the impression one
has of a social stimulus or set of stimuli, as the impression is modified by the
perceiver's past experience in general, his previous experience with that same or
similar stimuli, and the individual's state at the moment he is viewing the stimulus of

interest (Schiff, 1971).

However, there are several factors associated with perception. Saarinen (1976)
stated "perception is generally concerned with the effects of social and cultural factors
on our cognitive structuring of our physical and social environment. Perception then
depends on more than the stimulus present and the capacities of the same organs. It
also varies with the individual's past experiences and present set of attitudes acting

through values, needs, memories, moods, social circumstances, and expectations".
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One main focus of this research is to find the perceptions of target groups about
cremation management. People hold different perceptions, which are related to their
knowledge, beliefs and personal experience. Opinions among local people and
government officers may be different, particularly when they are from different
backgrounds. Alternatives practices of cremation management, hence, are affected by
how people perceive knowledge from the environment combined with their past
experiences. They try to improve and adapt the practices to suit the circumstances and
the needs of society. Considering people’s perception and adaptation will surely help

policy makers to make decisions and provide information and solutions for problems.

2.15.3.2 Adaptation

Dovers and Handmer (1992) state that modern industrialized societies and their
institutions are particularly good at resisting major change. One side of this is that the
strength of these societies is in their ability to perpetuate themselves. Many tactics are
employed, but the most successful is probably ‘change at the margins', or ‘fine-tuning'.
This gives the appearance of significant change in response to pressure, while
retaining intact the underlying assumptions and institutional structure. Such reactive
change is all that most of the major social movements of our time achieve, being in

many cases all that they seek.

Unfortunately, this very success at maintaining the basic social structure is a
major impediment to making the major changes that are necessary for sustainability,
as a reactive form of resilience is far more common than a proactive form (Dovers and
Handmer, 1992). Institutions which have spent most of their existence actively
resisting change are likely to find sharp redirection difficult: change is likely to be put
off or resisted until it happens in a very painful way. As Cohen and Polunin (1990)
note, the assumptions of our culture, although they may have seemed logical in the
past, now mitigate against our changing in the face of new realities. To make such

change relatively painless, we need institutions which are flexible and adaptable. A
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complication here is that, of course, not all change will be positive, and flexibility may
also increase the risk of effecting change which might be maladaptive for both the

environment and for humanity.

Miller (2002) says about adaptation that uncertainty and changing circumstances
often are encountered in resource and environmental issues. A willingness to be
flexible and to learn from experience is a strong advantage. Rappoport (1980) pointed
out that various adaptive strategies are used when groups are faced with environmental
stress. They may move away, alter their physical environment at micro scale, or
change their behavior, values and perceptions to reduce cognitive disharmony. Hence,
it is necessary for cremation management to consider the ideas of perceptions and
adaptations in order to seek a “fit” between environmental impacts and the needs of

people.

2.16 Hypothesis

The following hypotheses are proposed in order to organize the scope of the study:

2.16.1 Cremation is a source of pollutants and has a serious impact on the
environment.
2.16.2 Environmental impacts from cremation are not a concern in Bangkok

2.16.3 Centralized crematoriums are not accepted in Bangkok.
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2.17 Conceptual Framework
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Figure 2.2 Conceptual framework

The literature reviewed suggests that cremation management is influenced by a
range of factors that can be divided into three main issues. Culture, firstly, is the sum
of human creations, intellectual, technical, artistic, physical and moral (Stark, 2004).
If societies consist of structures, then culture consists of content that interprets these
structures. Culture is the complex pattern of living that directs human social life, the
things each new generation must learn and to which eventually they may add. Chirot
(1994) characterized culture as “the codes or blueprints” of societies. “Cultures
interpret our surroundings for us and give them meaning and allow us to express
ourselves. Thus, culture is everything that humans learn. It also includes all the things

they learn to use.

The way people manage cremation is most influenced by what they learn from

people in the past, or the cultural background of the society. Religion, secondly, is one
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part of the cultural system of a society that plays important roles in forming humans’
behavior. Sometimes people choose what to do based on their beliefs, according to
rituals or rites they are used to. However, some activities in Buddhist cremation are
not from Buddha’s teaching such as the way the body is treated or the funeral practices
at the temple. These practices are what people think appropriate and best for their
family. The status of the dead person and the needs of the family, indeed, should direct
cremation management. Thirdly, economic factors affect people’s choices, for
example, in choosing alternatives of crematoriums. If centralized crematoriums are
more economical and safer, people may change and begin using them, that is the final
issue; the use of technology. Figurel.l introduces a researcher’s conceptual

framework that expresses the relation ships among these factors.

Clearly, the three factors mentioned above play significant roles in cremation
management in the temple. They influence the way people believe and lead to the
direction of practices in the temple. Indeed, cremation management itself reflects what
is going on in the community. The method people use in cremation tells about the
history of the culture they belong to and the type of religion they believe. Social status
and economic background also affect people in choosing a cremation method. If any
practices are appropriate, consistent with people’s believes, and help reduce the
impacts on health and environment in a community, then these practices could be

proposed to the public as alternatives to consider.
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CHAPTER 11
METHODOLOGY

This study aims to analyze existing conditions of cremation in Bangkok
Metropolis and the environmental impacts to the community. Quantitative and
qualitative data are required for this investigation. The conceptual framework
constructed in chapter 2 indicates that different scientific approaches and laboratory
tests are needed to generalize from a sample of the population. It is essential that the
data should be collected on a probability basis from a large number of people, using
sample techniques and statistical methods. Quantitative methods must also be used to
analyze people’s perceptions and beliefs about cremation practices. The measurable
data evaluated by scientific materials from quantitative approaches is more beneficial

and concise when it is supported by in-depth qualitative data.

Firstly, literature and preliminary site data from the Bangkok Metropolis,
documents, interviews with staff, internet searches, as well as information from
different governmental organizations and private sectors, including those collected for
a site visit, were examined to get an overall view of the state of cremations in
Bangkok. Data needed for analyzing existing conditions of cremation practices were

characterized initially.

In order to prove the first hypothesis, that cremation pollutes and causes
environmental impacts, post-cremation wastewater from wet scrubbers after cremation
in five temples was tested to find the level of heavy metal. Another study to test the

first hypothesis was the study of the concentration of heavy metals in soil.

Nine samples of wastewater and three samples of soil were taken in one day. The

samples from each site were recorded and taken to the Department of Science
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Service, Bangkok. The amount of heavy metals concentrations in water and soil

were observed and compared with heavy metal concentration standards.

To investigate the emission air quality of smoke and dust, opacity measurements
with Ringelmann's Method were undertaken by three observers in seven temples
during the time cremations took place (Performance Specification and Operation for
crematory, PCD, 1999).

To find perceptions of cremation management focusing on the reduction of
pollutants, face- to- face interviews with 493 survey respondents were performed to
test the hypothesis of the study. The questionnaire was carried out on a sample of
Bangkok Metropolis representative of the Bangkok population by a group of trained
interviewers, stopping people on the street and visiting residents at random in several
locations around the temples within each district. The survey method of the summated
rating scale or Litkert scale was used, with a response categorization system of five

reflecting both positive and negative stances to the issue.

For qualitative process, in-depth interviews were carried out to find opinions and
perspectives regarding cremation management. In order to gain this significant data,
key informants were selected by purposive sampling techniques to provide
information and the willingness to participate of the informants. The density of
population and number of households in each district was considered in choosing
eligible respondents, in order to increase the variety of information in different areas
of the study. Interview guidelines were pre-tested. The tactics of 'probe and prompt’
were practiced and tried out during the pre-test. The purpose of the pre-test was to
reorganize ideas before the actual interview started. It allowed the researcher be
certain that the questions were used properly and led to anticipating response ranges.
The respondents chosen for the pre-test were as similar as possible to the actual
respondents (Yoddumnern Attig et al., 1993). Tape recorders, cameras and note taking
were used during interviewing the informants at each site. Content analysis method
was used (Robson, 1993) to analyze the data from the interviews. Content analysis is a

multi purpose research method developed specially for investigating problems in
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which the content of communication serves as the basis of inference (Holsti, 1969). A
descriptive analysis of quantitative data gained from interviews was presented to
supplement qualitative data in order to support and strengthen the outcome. Because
the methods of study involved in the research focused mainly on human subjects and
the data of personal and cultural information, the research process had to be designed
in a way that protected the privacy and dignity of those who were the subjects of
research (Bell, 1993).

3.1 Site selection

The site selected for the study is Bangkok Metropolis. The reasons for choosing
this location are that Bangkok has a high density of population and high number of
deaths compared with other provinces (Table 3.1), (Ministry of Interior, 2002;
Bangkok State of Environment, 2003). The third reason is that The National Board of
Environment announced that Bangkok was a pollution control area due to its high
concentration of pollutants that need to be mitigated (Environmental Quality
Promoting Act, B.E 2535).

Moreover, in August 2003, there were 308 of the 440 temples in Bangkok
Metropolis provided cremations in their own crematoriums. There were 53 temples
that did not conform to the crematorium standards that might endanger to the public or

cause air pollution (Bangkok State of Environmental, 2003).
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Table 3.1 Population Statistics from Registration Records in Bangkok and
Other Provinces: 2000.

Provinces Population | Births Deaths Density

(per sq.km)
1.Bangkok 5,782,159 | 109,349 22,431 3,686.00
2.Nakhonpathom 791,914 9,874 4,714 365.22
3.Pathumthani 703,909 8,499 2,610 464.55
4.Nonthaburi 810,254 9,455 3,554 1,454.59
5.Samut Prakan 1027,719 | - 11,579 4,419 1,023.52
6.Samut Sakorn 442,914 3,301 2,779 507.7

Source: Ministry of Interior, 2002.

The sample of 308 temples that had their own crematoriums in the BMA was
divided into three groups according to Bangkok’s three geographical zones: inner,
middle and outer (Bangkok State of the Environment 2003). The number of
cremations per month was examined to separate the temples into three categories; <60,
60-120, and >120 (see Appendix A). The number of temples compared with the
number of cremations per month was 260 for <60, 39 for 60-120 and 9 for >120
(Table 3.2) (Environmental Health Department, BMA, 2001 and the researcher’s study
visit, 2005).
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Table 3.2: Total Number of temples and their cremations/month

Cremations/Month
BMA <60 60-120 >120 Total
Inner 95 19 5 119
Middle 86 13 4 103
Outer 79 7 - 86
Total 260 39 9 308

3.1.1 Sampling Designs: Simple Random Sampling

In order to select 30 temples for the study, systematic random sampling was
performed. An alphabetical list of temples in each sample frame was made to select
alternate names of temples. The first random start temple was selected by randomly
sticking a pin in the paper. A random sampling gave each of the temples concerned an

equal chance of being selected (Robson, 1993).

The three geographical zones were chosen because they have different
circumstances that could be expected to affect the level of pollution in each area, such
as the density of population, the number of temples, and the number of cremations per
month. Examining these different factors could lead to a more in-depth and reasonable

description of the findings.
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Figure 3.1: Location of study

Source: Bangkok State of Environment 2003
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After the temples had been selected, eligible households in each temple were
randomly selected. Eligible respondents were people aged 15 to 60, who had been
permanent residents and lived mostly in the households within 500 meters from the

temples for a total of at least one year during the previous 10 years.

The reasons to use these criteria were that respondents aged 15-60 were able to
provide substantive information and be active in environmental problems in a
community. Secondly, the permanent residents of the households would be able to
provide accurate information about the impacts of emissions from cremation of the
nearby temples. Lastly, the respondents had experiences and knowledge of how
cremation had affected the environment in their community during the past 10 years,
which is the length of time since the district offices ordered temples with
crematoriums to improve or change the crematoriums to the acceptable standards in a
specified time (Bangkok State of Environment, 2003). At each temple, twenty eligible
respondents were drawn by simple random sampling. The total respondents are 493

from 27 temples.

3.1.2 Background of cremation management in Bangkok

In order to test the first hypothesis 1 that cremation is a source of pollutants and
has a serious impact on the environment, a quantitative approach was used by studying
the concentration of heavy metals in wastewater and soil and by using survey methods.

Documentary examination was also implemented to fulfill the objectives of the thesis.

3.2 Preliminary study

Firstly, literature and preliminary site data from the Bangkok Metropolis,
documents, interviews of people from the temples and BMA, internet searches, as well
as, information from different governmental organizations and private sectors,

including those collected for a site visit, were examined to get an overall view of the



Fac. of Grad. Studies, Mahidol Univ.

site of cremations in Bangkok. Data needed for existing conditions of cremation

practices were characterized initially.

document, the selection of document, and the critical analysis of evidence (Bell,
1993). To find existing conditions of cremation management in Thailand,

documentary examination and relevant information were studied from these following

3.2.1 Documentary examination: Analysis of existing conditions on

cremation management

The analysis of documentary evidence looked at 3 steps: the location of

sources:

© © N o g Bk~ 0w DN

N g s~ wDbd e

The National Statistical Office, Office of the Prime Minister, Bangkok.

Pollution Control Department, Bangkok.
Ministry of Public Health, Nonthaburi.
Provincial Health Offices, local health centers.

Religious institutes such as temples, mosques, and Chinese cemeteries

Sub- District Administration Organization
Bangkok Metropolitan Administration
Department of Religion, Ministry of Culture.

Coffin manufacturers, coffin shops

Topics of existing conditions of cremation management:

Statistic of population, religions, death rate, rate of cremation
Air quality standards, regulations and laws of emission

Impacts of air pollution from cremation

Health impacts in communities, health data and other irritations
Development of crematorium and the problems

Coffins and materials decorated

Clothes and others

Ph.D.(Environment and Resource Studies) / 61
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The obtained data was analyzed by comparing and synthesizing to obtain the real
facts and figures of cremation management in Bangkok, focusing on the impacts of

cremation practices on communities.

3.3 Environmental impacts of cremation to water and soil

From an initial study, most of the temples in Bangkok were not concerned about
the waste after cremation. Bottom ash from cremation that could be called hazardous
waste was not separated properly, but collected as other general solid waste. Bottom
ash from cremation contains more hazardous components such as lead (from paint and
plastic) that can cause serious health damage to the general population. Moreover, in
some temples the scrubbers or wet collections were used after cremation to mitigate
particulate and smoke sent through the chimney to the spray tower. Dirty air were
sucked into the spray tower and treated by sprays of water. Clean air was blown out of
the chimney, and dirty water out to the pond near the crematorium. Hence, most
wastewater from wet scrubbers after cremation was released into the ground, soil and
canals in Bangkok. Accordingly, this study tested the hypothesis: 'Environmental

factors are rarely considered in cremation practices'.

3.3.1 The study of heavy metals in wastewater from crematoriums

To find the quantities of heavy metals in the wastewater from wet scrubbers after
cremation, five temples from five districts of BMA: Chatuchak, Bang Phlat,
Talingchan, Pranakorn and Nong Chok were chosen purposively. In order to
investigate the level of heavy metal contaminated in wastewater, two samples from
each site were taken in one day except in Pranakorn district that only one sample could
be collected because the pond of wastewater could not be opened. So nine samples
were taken, recorded and taken to the Department of Science Service, Bangkok. The
amount of heavy metals concentrations were observed and compared with heavy metal

concentration standards.
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3.3.2 The study of heavy metals in soil

Not only the effects from gases and particulate matter that the temples release to
the air and water, soil is also affected directly if wastewater from wet scrubbers is
dumped to the ground in the temple. Heavy metals and poisonous dust contaminated in
emissions during cremation could possibly fall down to the ground. These dirty

substances may accumulate in the soil and cause effect to the environment nearby.

To investigate the impacts of cremation to soil, a temple in Chatuchak district
was chosen purposively. This temple was particularly selected because its cremation
rate per month was high (>120). The crematorium at the temple was installed with wet
scrubbers to reduce the impacts of gases and dust during cremation. Although the
temple has an extra equipment to help release the impacts of cremation, the final
process of cleaning dirty water was not seen. From the in-depth interviews of
undertakers at the crematorium, there was no wastewater treatment at the temple. The
investigation of soil was done in one temple at Chatuchak district, purposively, where
wastewater had been dumped to the ground for more than ten years, focusing on the
contamination of heavy metals: Cadmium, Mercury and Lead. The amount of heavy

metals were observed and compared with heavy metal concentration standards.

3.3.3 Measurement of air quality Opacity

To test the first hypothesis that cremation is polluting and increasing
environmental impacts, the facts and figures of air qualities need to be revealed to the
public. Secondary data from literature review and relevant findings from sources of
governmental and private institutions were investigated in-depth to support and prove

the hypothesis.

Because the finding from secondary data was insufficient and needed more
scientific data from laboratory work, the measurement of air quality was then

involved. The following was a measurement of air quality in order to gain the
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outcomes opacity concentrations by using Ringelmann's method (Performance

Specification and Operation for crematory, PCD, 1999), (Figure 3.2).

nuUAIILALILEOLIASITIU
RINGELMANN CHART

Figure 3.2 Opacity: Ringelmann’s method
Source: PCD, Ministry of Natural Resources and Environment, 2004

To investigate the emission air quality of smoke and dust, opacity measurements
with Ringelmann's Method were undertaken by three observers in 10 temples during
the time cremations took place considering the effects of climate and weather.
Directions of wind were also considered in choosing the locations of the measurement.

(Performance Specification and Operation for Crematory, PCD,1999).

3.4 Questionnaire surveys: face-to-face interviews

To find perceptions of cremation management focusing on the reduction of
pollutants, face- to- face interviews of 500 survey respondents were employed to test
the hypothesis of the study. The respondents were chosen from those who were
directly affected from emissions, such as people who ever complained to BMA. The

following were 20 selected samples in each site:
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e 4 teachers and 4 students at a school located near the temple
e 4 undertakers at the crematorium
e 4 residents who were directly affected or ever complained to BMA

e 4 shopkeepers or workers near the temple

The questionnaire was carried out on a sample of Bangkok Metropolis intended
to be representative of the Bangkok population by a group of trained interviewers,
visiting residents at random in several location around the temples within each district.
The duration of the interview was in October and November that was the beginning of
winter in Thailand. Survey method of the summated rating scale or Litkert scale was
used with a response of categorization system of five reflects both positive and
negative stance to the issue (agree, disagree and uncertain). Structured questionnaires
were tested to check in both reliability and validity by Cronbach's alpha (Bell, 1993;
Denzin, 1988; Robson, 1997). The result of questionnaire was used to find out
essential data of cremation management to let the researcher know the state of

problems and guide the continuation of the study.

3.4.1 Information from survey

There were six parts of questionnaire:

Part 1. Personal data

Part 2. General environment

Part 3. Impacts of cremation to health

Part 4. Culture, belief and methods of cremation management
Part 5. Alternatives of cremation management

Part 6. Comments and suggestions

Survey method of the summated rating scale or Litkert Scale (Robson, 1997) was
used with a response of categorization system of five reflects both positive and
negative stance to the issue (strongly disagree, agree, undecided, disagree, strongly
disagree) (see Appendix B).
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3.4.2 Reliability and validity

Reliability and validity help determine whether the goals of measurement have
been accomplished. Reliability means the extent to which repeated measurement of the
same phenomenon will yield the same data each time in repeated study. Validity refers
to the degree to which an indicator measures the concept it is intended to measure
rather than reflecting another phenomenon (Robson, 1997).

Content validity was considered in questionnaire by consulting with scholars and
advisors. Adjustments were made to the measurement instrument until it was rational.
Then, in reliability assessment, the questionnaire was tested by Cronbach's alpha.
Internal consistency value of each item in questionnaire was the main focus. Pre-test

of 30 guestions was conducted to check in both reliability and validity.

3.4.3 Data analysis: descriptive analysis

The Statistical Package for Social Sciences Program (SPSS-PC) was used to
analyze quantitative data using descriptive analysis. This included the calculations of
the Percentage, the Arithmetic Mean, as well as the Standard Deviation.

3.5 In-depth interviews

To answer the second hypothesis that environmental factors are less concerned in
cremation management and the third hypothesis that centralized-crematoriums are not
accepted in Bangkok, qualitative methods were used to seek insight of individuals'
perception, especially a relationship to culture and belief. This investigation could also
be able to answer the research question about alternatives of cremation management in

Bangkok in order to mitigate its impact which was the ultimate goal of the study.

In-depth interviews were involved to find opinions and perspectives of what
people think about cremation management. This method relies on the construction of
interview guidelines containing open-ended questions. This technique allowed the
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researcher deeper and more detailed information on a specific problem than do
quantitative studies. (Boonchalaksi,1993).

Interview guidelines were pre-tested. The tactics of 'probe and prompt' were

practiced and tried out during the pre-test.

In order to gain these significant data, 20 key informants were selected by

purposive sampling technique willing to participate in this study.

These were the 20 key informants:

e 5 experts or authorities in related fields
(PCD, BMA, Environmental Organizations)
e 5 monks from the temples in Bangkok
e 5 undertakers working in the temples in Bangkok

e 5 people from funeral business (coffin shops, flower shops)

The density of population and number of households in each district (see
Appendix C) was considered in choosing eligible respondents of qualitative method

for the sake of variety of information in different areas of study.

3.5.1 In-depth interviews guideline

There were seven parts of interviews:

Part 1. Personal data

Part 2. General knowledge of environment

Part 3. Impacts of emissions from cremation

Part 4. Health effects and other problems such as dust and odor
Part 5. Culture, belief and methods of dead body management
Part 6. Alternatives to modify or change to reduce the impacts

Part 7. Comments and suggestions
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3.5.2  Pre-test of interview questions.

The purpose of pre-test was a way to reorganize ideas before the actual interview
starts. It allowed the researcher to know and be certain enough that the questions were

used properly and led to anticipating response ranges.

3.5.3  Data Analysis, descriptive analysis

Data from the interviews was recorded and organized into different statements.
Similarities and differences themes will be extracted and explained to achieve the
research objectives. The findings from data analysis in both quantitative and
qualitative could suggest appropriate alternatives of cremation management in

Bangkok that is the main objective of the study.

3.6 Possible sources of bias

In data collecting, both in quantitative and qualitative, possible bias may have
occurred through the investigation. For example, the need for substitution, when
households or key informants selected for interview could not be contacted. The end
result was a high probability of obtaining respondents who were at home or worked at
home. According to the preliminary study and observation, it was likely that there
would be potential bias arising from the substitution of individual characteristics.
Gender, for instant, it was estimated that most respondent would be female who were
housewives or work at home. Accordingly, there was negligible bias from the

distribution of respondents by characteristics.
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3.7 Variables
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The main variables identified in the study are a in table 3.3 as followed:

Table 3.3 Independent and Dependent Variables

Hypothesis

Independent Variables

Dependent variables

H1: Pollution is polluting
and increasing

environmental impacts.

Dead body, clothes, coffin,
fuel, other materials
together with cremation

Outcomes of heavy

metals and opacity

H2: Environmental factors

are less concerned in

Environment, culture,

socioeconomic, belief

Cremation management

cremation management.

H3: Centralized-
crematorium is not

accepted in Bangkok.

Environment, culture, Alternatives, appropriate

socioeconomic, belief practices

3.8

Ethical issues

According to the methods of study, both qualitative and quantitative, that

involved in the research mainly on human subjects, the data of personal information

and cultural information. The research process had to be designed in a way that

protects the privacy and dignity of those who were the subjects of research. The

condition and guarantees was done as follows (Bell, 1993):

3.8.1
3.8.2
3.8.3
3.8.4

3.8.5

All participants were offered the opportunity to remain anonymous.

All information were treated with the strictest confidentiality.

An informed consent form for participants was offered to sign.

Interviewees had the opportunity to verify statements when the research was in
draft form.

The data were presented at the aggregate level, and cannot identify the

respondents
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CHAPTER IV
EXISTING CONDITIONS OF CREMATION MANAGEMENT
IN BANGKOK

4.1 Results and discussions

This chapter provides a summary of findings regarding appropriate practices of
cremation management in Bangkok that mitigate pollutants. Firstly, existing
conditions of cremation management in Thailand were revealed by discussions and
comments supported by the findings and results of the investigations. ldeas about
appropriate cremation practices in Bangkok were formulated based on theories and the
literature. Secondly, the hypothesis of the study was supported by the findings of the
thesis. Theories and concepts served as a basis for the study’s conclusion. Both
quantitative and qualitative data were reported to emphasize the significance of
environmental impacts of cremation practices in Bangkok. The results of the study
could be used in any future decision making by government and private agencies in

situations regarding cremation practices and their impacts on the environment.

4.1.1 Environmental impacts of cremation on air

Thavisin (2003), reported that Bangkok is considered the center of economic
growth of Thailand and has therefore has long experienced and the impact of industrial
expansion as well as a rapid increase in population. One of the most severe
environmental concerns facing our city is air pollution. It has become a serious
contributor to health problems in Bangkok for over a decade, especially among the

poor who are more exposed to the pollution than other citizens.
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The interest in air pollution studies comes from the fact that most of the big cities
in the world are highly polluted which has an adverse effect on human health. Holper
and Noonan (1997) found that major pollutants in the air could cause health effects to
people in Australia such as cancer tiredness, headaches, and breathing problems. In
India, Cropper (1997) found a significant relationship between particulate pollution
level and daily non-traumatic deaths as well as deaths from certain causes. In
Thailand, Vichit-Vadakan (2001) reported in the results from three panel studies in

Bangkok that level of air pollution and respiratory systems were associated.

In Bangkok, there are 2,254 cremations per month, and every coffin uses an
average of 3.75 square meters, or 0.4043 kilograms of plastic (Kruayswat,1999). That
means that, in the course of a month, approximately 911 kilograms of plastic are
incinerated at the temples in Bangkok, adding to the pollution caused by cars and
factories. Results from inhalation of hydrogen chloride produced when plastics are
combusted include irritation of the lungs, which can result in cough, and shortness of
breath. Hydrogen Chloride is also corrosive and thus can cause severe irritation to eyes
as well as burns that may cause permanent eye damage for people who live in such a

dangerous area.

Pollution Control Department (2004) also announced that concentration of
particulates of less than 10 micron (PM-10) and carbon monoxide (CO) in the
atmosphere have been found to exceed the acceptable standard, while the
concentration of NOy hydrocarbon (HC) and ozone has been increasing (Table 4.1). It
has been found that over 1 million citizens of the Bangkok Metropolis have been

suffered from air pollution related illnesses.
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Table 4.1 Ambient Air Quality in the BMA, 2003.

Number of data that
) Range Standard exceeded standard/
Air Pollutants ] Average )
(Min-Max) Value total data (Yexceeding)
TSP, 24 hour average,
) 0.01-0.24 0.09 0.33 0/453 (0)
in mg/m3
PM 10, 24 hour average,
20.5-189.0 54.5 120 36/1,680 (2.14)
pg/m?
CO, 1 hour average,
] 0-7.0 0.7 30 0/74,991 (0)
in ppm
03, 1 hour average,
] 0-169.0 15.7 100 155/61,789 (0.25)
in ppm
S02, 1 hour average,
) 0-104.0 4.7 300 0/77,176 (0)
in ppb
NO2, 1 hour average,
) 0-169.0 23.0 170 0/78,041 (0)
in ppb

Source: Pollution Control Department, Ministry of Natural Resources and

Environment, 2004.

4.1.1.1 Emission Air Quality Measurement from cremation

Most of the cremations in Thailand require a lot of energy and create enormous
pollution. Firewood and charcoal are major fuel used, normally at an amount of 5-10
kilos per cremation. In some areas, vehicle tyres are used as fuel, thus creating
poisonous pollution. The temples in BMA have tried to change from one-chamber
crematorium to double- chamber one because the results of air quality measurements
from crematoriums in BMA in 1998 reported that one-chambered crematoriums
produced more dust and smoke than the two-chambered crematorium. The
crematorium that used wood or charcoal had higher level of emission from the stacks

during cremation (Table 4.2).
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Table 4.2 Emission air quality of opacity of smoke and dust from incinerator
stacks of the temples in BMA from 19 February - 1 April 2001.

Crematorium Measurement Opacity (%) ?;;ig%g:nf
Types Observerl | Observer2 | Average (minute)
1 795 83 81.3 Whole
cremation
Wood/Charcoal 2 221 23.1 226 W?]O I
1 chamber 3 83.3 82.3 82.8 or
cremation
4 56.7 60.1 58.4 Whole
cremation
1 1 1 1 3
Diesel 2 2% 2.5 2.5 17
1 chamber 3 6.5 33 4.9 33
4 6.7 7.1 6.9 20
1 0.8 0.7 0.75 3
Diesel 2 0 0 0 0
2 chambers 3 12.4 9.3 10.85 19
4 0 0 0 0

Source: Report of Committee of Natural Resource and Environment, 2001.

4.1.1.2 Cemeteries and Crematoriums Act, B.E. 2528

The National Environmental Board and the BMA's Department of Health have
established performance and emission standards for crematoriums according to
Chapter 16 of the Cemeteries and Crematoriums Act, B.E. 2528 and ordered temples
which have crematoriums in the stage they can cause danger or produce excessive
pollutants to improve within specified periods. The number of temples which did not
comply to the standard was reduced from 112 in 2002 to 53 in 2003, and 11 temples

were banned to cremate (Bangkok State of the Environment, 2003).

In the England, New Zealand and other developed countries, there are strict laws
and regulations for graveyards and crematoriums that coffins for cremation must be

made of some readily combustible wood and must not be painted or vanished. Lead,
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metal or rubber lining is not allowed in making coffins to prevent pollutants (The
Blackpool Borough Council, 1972). However, in Thailand there have been attempts
during ten years to propose principals of cremation such as Performance Specification
and Operation for Crematory that limits the standards of emissions such as carbon
monoxide, sulfur dioxide and opacity (PCD 1999; Notification of Health Division,
The Office of Bangkok Metropolitan, 1999).

As shown in Table 4.2, crematoriums that used woods and charcoal produced the
smoke that can be seen from the beginning to the end of the whole cremation.
Moreover, it was a one chamber type that was traditionally used for a long time.
Clearly, 2-chamber type of crematorium using diesel produced less smoke seen by the
observers. The duration that smoke was seen was at the start of the incinerator. It
could be possible that smoke came from the burning of a coffin which usually is made
of wood or particles. Materials in the coffin are mostly made of plastic that could be
likely to cause black smoke or dust.

It can be concluded that 2-chambered crematorium could be one alternative of
cremation management nowadays. Management is doing something. A specific
management practice that is to be implemented may be selected from a number of
alternatives and it is a long complex process, often requiring public participation and
effort of local agencies (Mitchell, 2002).

4.1.1.3 Opacity measurements of cremations in Bangkok

To test the first hypothesis that cremation is polluting and increasing
environmental impacts, the facts and figures of air qualities need to be revealed to the
public. Secondary data from literature review and relevant findings from sources
of governmental and private institutions were investigated in-depth to support and

prove the hypothesis.
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Because the finding from secondary data was insufficient and needed more
scientific data from laboratory work, the measurement of air quality was then
involved. The following was a measurement of air quality in order to gain the
outcomes opacity concentrations by using Ringelmann's method that the opacity from
crematory should not exceed 10% (Performance Specification and Operation for
crematory, PCD, 1999; Notification of Ministry of Natural Resource and Environment,
2003).

To investigate the emission air quality of smoke and dust, opacity measurements
with Ringelmann's Method were undertaken by three observers in 10 temples during
the time cremations took place considering the effects of climate and weather.
Directions of wind was also much considered in choosing the locations of the
measurement. The following data shows the concentration of particulate matters from
cremations in Bangkok Metropolis that most crematoriums provided more than 120
cremations per month were higher than standard levels (Table 4.3), thus accepting the

first hypothesis.

The results from in-depth interviews helped support the findings of opacity
measurements that most crematoriums have still produced smoke while cremating.
The following are the opinions of respondents who their houses are situated close to
the temples. Firstly, a respondent from Wattana District whose family had ever

complained to the Office of Wattana District about odor and smoke.

“My father had written letters to The Office of Wattana District many times since | was young.
They knew our family very well. Last year, my wife wrote to The Bangkok Post about odor
and smoke. It is true that there is a lot of black smoke in every cremation, especially at the
begining of the practice. |1 know that the temple has bought new crematoriums, but the

problems still exist.” (A respondent at Wattana District)
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Similarly to Wattana District, the evidence of in-depth interviews from
Pranakorn District showed that the emission of smoke was still seen in the community.
This was another proof that helped accept the first hypothesis.

“l have been studying in this school for five years. | see the smoke from the stack clearly,
because the school buildings are higher than the cremation place. People come to the
temple early in the morning and go out late at night. | know that they often operate the
cremations at night on Saturday and Sunday. The students see the smoke every day, however.”
(A respondent in a secondary school located in the temple at Pranakorn district)
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Table 4.3 Emission air quality of opacity of smoke and dust from incinerator
stacks of the temples in BMA from April- September 2006.

Temples and Opacity(%o)
Districts Crematorium Standard: 10 Duration of smoke
(<120cremation Types/ age (years) seen (minute)
/month) Observerl Observer2 Average
Temple 1 Diesel and gas, 2
2.50 2.25 2.38 16
Bangkhen chambers / < 20
Temple 2 Diesel,
16.33  16.50 16.42 45
Wattana 2 chambers /< 20
Temple 3 )
Diesel, 2 chambers/3 0.17 017 0.17 2
Ladprao
Temple 4 )
) Diesel, 2 chambers 258 1.75 2.17 18
Bangkapi
Temple 5 Diesel, 2 chambers )
10.17  11.08 10.63 Whole cremation
Pranakorn /<20

Diesel, 2 chambers )
Temple _ 25.17 24.67 24.92 Whole cremation
with wet scrubber

Chatuchak
/>10
Diesel, 2 chambers
Temple 7 ’
with wet scrubber
Pranakorn 13.00 13.08 13.04 35
/<20
Gas, 2 chambers
Temple 8 )
with wet scrubber
Bangplad 10.39 11.02 10.71 20
/10
Diesel, 2 chambers
Temple 9 )
with wet scrubber
Nong Chok /o 0.12 0.14 0.13 1
Temple 10 Diesel, 2 chambers

16.30 15.42 15.86 Whole cremation
Phasi Charoen with wet scrubber/10
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The following details obtained from the opacity measurements describe the

environmental effects of the ten crematoriums (Table 4.3):

e All crematoriums used two-chambered incinerators and had more than 120
cremations per month. Five of them were equipped with wet scrubbers to mitigate

particulate and dust.

e The results of the opacity measurements showed that smoke was seen during
the whole cremation in three crematoriums, at temple 6 in Chatuchak District, temple
5 at Pranakorn District and temple 10 at Phasi Charoen district, where the incinerators

have operated more than ten years.

e Crematoriums at temple 6 at Chatuchak and temple 10 at Phasi Charoen
produced the most emission, although the temple had wet scrubbers installed with the

incinerator.

e Opacity levels of crematoriums at Chatuchak District and Phasi Charoen were
higher than the one at Pranakorn, although the age of the incinerator was 10 years
shorter. The incinerator at temple 1 in Bangkhen District released less opacity than the
one at temple 5 in Pranakorn District, although the age of the crematoriums was the

same. The age of the incinerator is not significant different for the opacity level.

e The least amount of opacity was at the two temples that had operated the

incinerators for 2-3 years.

The measurement of opacity test was an outcome from the observation of three
observers. The data would not be sufficient if there was not confirmation of the results
from people who belonged to the area. People perceive the experience they have in
their community so they could reflect what it is and how they think about it well.
Involving stakeholders from the outset does more than build commitment and assist to
ensure all views are considered. Such involvement also helps to build support by
spreading knowledge regarding the background for the vision, as well as the

uncertainties, compromises and values underlying it (Michell, 2002).



Fac. of Grad. Studies, Mahidol Univ. Ph.D.(Environment and Resource Studies )/ 79

Hence, when the results of the research were being analyzed, words or
statements of interviewees would be supplemented either with explanations or quotes.
Both quantitative and qualitative data supported each other to make the research

findings more reasonable and valid.

4.1.1.4 Characteristics of respondents

To collect data, both quantitative and qualitative approaches were used in order
to support analyzing data because they could cross-check to each other (Podhisita,
1993). The information of study sites and respondents were described in chapter three
to make understanding of the background of the investigation. However, it was
necessary to know other useful information that could analyze the obtained data

meaningfully.

Table 4.4 presents overall characteristics of respondents gained from face to face
interviews, including background information such as status within their family and
location of residences. There were 493 respondents whose residences were located
near the temples in Bangkok with 103 from the inner zone, 181 from the middle zone
and 209 from the outer zone. More than half of the respondents were female, age was
ranged from 13 to 59 years old. Most respondents did not have permanent jobs and
only a few worked for the government. Their education was mostly primary; including
nearly half of all respondents. Only one-third of them had completed a bachelor degree
or higher.
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Table 4.4 Percentage distribution of respondents by characteristics

Residential zone %
Total
Characteristics Outer Middle Inner (n=493)
zone zone zone
(n=209) (n=181) (n=103)
1. Gender
Male 44.5 39.8 36.9 203 (41.2%)
Female 55.5 60.2 63.1 290 (58.8%)
2. Age in years
13-29 16.3 12.7 13.6 71 (14.4%)
30-59 72.2 72.4 65.0 349 (70.8%)
60 + 11.5 14.9 21.4 73 (14.8%)
3. Education
Primary BiE7 42.0 53.4 239 (48.5%)
Secondary 29.7 6.7 27.2 150 (30.4%)
Tertiary 13.9 18.2 15.5 78 (16.0%)
Others 4.3 6.6 3.9 25 (5.1%)
4. Occupation
Goggraggent 24 8.3 2.9 23 (4.7%)
Employees
State enterprise 3.3 2.8 1.0 13 (2.6%)
Private business 19.1 16.0 9.7 79 (16.0%)
Private employees 15.3 16.0 1598 77 (15.6%)
Laborers 59.8 56.9 70.9 301 (61.1%)
5. Status in family
Household head 46.9 45.9 43.7 226 (45.8%)
Spouse 24.9 26.5 33.0 134 (27.2%)
Children 16.7 12.7 7.8 66 (13.4%)
Father/mother 1.0 3.3 4.9 13 (2.6%)
Resident 4.3 5.0 3.9 22 (4.5%)
Relative 4.3 3.3 4.9 20 (4.1%)
Housekeeper/servant 0.5 0.0 0.0 1 (0.2%)
Others 1.4 3.3 1.9 11 (2.2%)
Total 209 181 103 493 (100.0%)
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The respondents from different occupations backgrounds expressed different
points of view when answering the questions. The statements below reflect how
people thought about their residence when they were asked about living near the

temple and the impacts of cremation.

“l am a primary school teacher. The school is in the temple. My house is next to the temple
where | always see the abbot and talk with him. Very often, | asked the temple not to make
loud noises because | was teaching. We close the windows if we see smoke. The temple has
just bought a new incinerator. Nowadays we rarely see black smoke which is good for
students’ health.” (A math teacher at Chatuchak District)

From the statement quoted, the teacher in Chatuchak District often visited the
temple and got along well with the abbot. He was pleased to be interviewed about the

experience he had at the temple.

The interviews indicate that the cause of high concentrations of smoke and dust
did not depend on the types of crematorium. Although the temples changed to two
chambers, emissions from the stack could still be seen if the practitioners or
undertakers did not have knowledge and skills of cremation practices. The age of the
crematorium was also not a main cause of pollutants, because there was less
concentration of opacity measurement in a temple with a crematorium that was
operated almost every day for more than 20 years. To the contrary, the temple in
another district caused an immense impact to the environment although the age of the
crematorium was ten years. Considering the two types of crematoriums, the two-
chambered and the two-chambered with wet scrubbers, the results of the measurement

did not show which was more appropriate.

As reviewed in the literature of Chapter 3, cremation causes huge effects to the
environment, especially particulates from its emissions. Similarly, from the findings
from face-to-face interviews, most respondent agreed that emissions from cremation
could affect their health. Nearly all of the respondents agreed that cremation had
impacts on people's health. They also agreed that odor affected their working
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efficiency and mind. Nearly half of respondents in the outer zone mostly agreed to the
impacts of particulate and odor comparing to other zones (Table 4.5). The following
are some views of respondents when they were asked about the impacts of emissions
from cremation. They were particularly selected to answer the questions because their

houses were situated near the crematoriums:

“We know what temple is doing everyday. We hear people shouting at the crematorium when
they are doing cremation. Even the heat from the incinerator affects our house. It is very hot

indeed.” (A school teacher at Bang Kapi District)

“It is like our work at the temple. We have cremation almost every day. There are three to four
times on Saturday and Sunday. We do not do it on public holiday.” (A monk at Saimai
District)

Cleary, from the findings, there still have been environmental impacts from

cremation practices although the temples changed to use multi-chambered incinerator.

Not only the evidence from the test, but also the respondents’ words, could
explain the real situation of the problem. Again the result of the study accepted the

first hypothesis that cremation is polluting and increasing environmental impacts.
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Table 4.5 Opinions on impacts of cremation

Residential zone %
Impacts Total Number

et | M [ Mo | camo
1. Particulate to respiratory
system
Agree 87.1 79.6 86.4 415 (84.2%)
Undecided 8.6 11.6 11.7 51 (10.3%)
Disagree 4.3 8.8 1.9 27 (5.5%)
2. Odor to community health
Agree 86.6 79.6 90.3 418 (84.8%)
Undecided 8.6 12.7 5.8 47 (9.5%)
Disagree 4.8 7.7 3.9 28 (5.7%)
3. Odor to working efficiency
Agree 74.2 69.6 78.6 362 (73.4%)
Undecided 18.7 18.8 15.5 89 (18.1%)
Disagree 7.2 11.6 5.8 42 (8.5%)
4. Odor to mind
Agree 75.1 65.7 76.7 355 (72.0%)
Undecided 158 21.0 15.5 86 (17.4%)
Disagree 9.6 13.3 7.8 52 (10.6%)

Two respondents in a questionnaire survey gave their ideas about the impacts of

cremation from the following:

“Since the temple changed to use a new crematorium, | have never seen dust or smoke. It’s

better but | sometimes smell it during cremation. (A monk at Bang Khen District)

“We cannot say that there is no smoke. There is a little black smoke for 1-2 minutes at the
beginning of cremation when the coffin is burnt. After that the smoke turns grey or white that

sometimes we cannot see it.” (An undertaker at Nong Chok District)
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4.1.1.5 Regulations, laws of emission and air quality standards

In Thailand, laws and regulations of cremations are not known in public except
among people who operate the practices such as monks at the temple or crematorium
workers. For examples, the level of opacity of emission from crematorium stacks must
not be more than 10%, according to Health Division, The Office of Bangkok
Metropolitan (see Appendix D). The Ministry of Industry (1993) also announced the
notification of industrial emission standards to control the concentrations of pollutants

and heavy metals such as CO and lead (see Appendix E).

According to the in-depth interviews with key informants at Bangkok
Metropolitan Administration Office, the level of opacity and other gases including
heavy metals from stacks of all crematoriums in Bangkok had to be tested before the
permission to operate the incinerator. The temples needed to look after the incinerator
by providing maintenance and regular check because they had to report to BMA and

ready for the next test.

“The temple must be ready for the test. The BMA technicians will visit the crematorium and
measure the level of opacity and gases. The concentration must comply to the standard”.
(A key informant at the BMA)

“They did not tell us when they would come. They came to measure the gases when we
bought the incinerator six years ago and they’ve never come again.” (An undertaker at Chom
Thong District)

The statements suggest that the incinerator should be maintained very well by
the users. The cost of maintenance should be provided in every cremation in case the
incinerator has problems. The knowledge and skill of the users is another important
factor that the temple should consider. Understanding about regulations and laws of
cremation practices is also important in operating the incinerator. Hence, there should
be education programs for involved populations such as monks, undertakers and

residential communities who are directly affected by the impacts of cremation.
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“l saw black smoke at night. The temple sometimes did it at night so that people could not see
the smoke. There were many complaints in the past. But now it is all right. The temple
changed to a non-pollution crematorium. Sometimes we still see black smoke, but not very

often.” (A shopkeeper who lived next to the temple at Nong Kham District)

4.1.2 Environmental impacts of cremation on water

4.1.2.1 Bottom ash from cremation

From an initial study, most temples in Bangkok were not concerned about the
waste after cremation. For example, bottom ash from cremation that could be called
hazardous waste was not separated properly, but was collected as other general solid
waste. Bottom ash from cremation contains many hazardous components such as lead

(from paint and plastic) that can cause serious health damage to people.

Moreover, in some temples, the scrubbers or wet collections were used after
cremation to mitigate particulate and smoke sent through the chimney to the spray
tower. Dirty air was sucked into the spray tower and treated by sprays of water. Clean
air was blown out of the chimney, and dirty water out to the pond near the
crematorium. But there were not any wastewater treatments in the temples where wet
scrubbers were used. It is likely that most wastewater from the pond was released into

canals in Bangkok.

The evidence from the researcher’ s study visits at 30 temples in Bangkok and
from the interviews of key informant in each temple showed there were 5 temples that
had wastewater treatment beyond the processing by wet scrubbers. All 5 temples had
no appropriate treatment to wastewater after letting out from the facilities but kept it in
the pond near the crematoriums. One temple in Chatuchak district built an open
cement pond for this wastewater close to the crematorium. In a year, the water would
be pumped out and let it flow on the ground and then to the canal at the back of the
temple (Figure 4.1- 4.3).
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Figure 4.1: Two-chambered crematorium with wet scrubbers

PRI

Figure 4.2: An open cement pond for wastewater
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Figure 4.3: A canal at the back of a temple at Chatuchak District.

4.1.2.2 The study of heavy metals in wastewater from crematoriums

One main objective of this study was to find the quantities of heavy metals in the
wastewater from cremation. In some temples, the scrubbers or wet collections were
used after cremation to mitigate particulate and smoke sent through the chimney to the

spray tower.

For this test, nine samples from five crematoriums in Bangkok Metropolis were
taken in one day (Figure 4.4). The samples were investigated by experts at the
Department of Science Service, Bangkok. The amount of heavy metals concentrations
was observed and compared with heavy metal concentration standards. The
concentration of lead, cadmium and mercury was analyzed, as shown by the following
table:
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R

Figure 4.4: A cement pond for wastewater at Nong Chok District

Table 4.6 The study of heavy metals in wastewater from crematoriums

Level of The concentration of heavy

Samples water Sample Description metal (mg/l)

(cms) Cd Hg Pb
Standards 0.03 0.005 0.2
Temple 1
KP1 Middle (37) Clear Yellow 0.037 ND 0.117
KP2 Bottom (80) | Turbid Yellow 0.04 ND 0.144
Temple 2
BV1 Middle (55) Turbid Yellow ND ND 0.109
BV2 Bottom (110) | Turbid 0.019 ND 0.158
Temple 3
SN1 Middle (40) Turbid, pale Yellow | 0.072 | 0.015 ND
SN2 Bottom (80) | Turbid, pale Yellow | 0.07 0.015 ND
Temple 4
LP1 Middle (51) Low Turbid ND ND ND
LP2 Bottom (102) | Black Turbid 0.036 | 0.018 0.126
Temple 5
My | Leaked Colorless Turbid ND | 0.026 ND

(surface)

ND= not detected

MDL= Method Detection Limit (Cd = 0.014 mg/l; Hg = 0.002 mg/I; Pb = 0.095 mg/l)
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The data revealed that wastewater from facilities in some temples that provided
more than 120 cremations per month had higher levels of heavy metals discharges
than those that provided less than 60 cremations per month (Table 4.6). Also, the
concentration of heavy metals was inconsistent in five crematoriums. It was not
clearly shown that the temple that had a higher rate of cremations would have a higher
level of heavy metals. For instant, the level of Mercury appeared to be higher in those
cremating more than 120 per month, but Cadmium and Lead did not. Only two out of
the five areas tested for crematories>120 had Cadmium levels higher than the <120
group. Four out of five in the >120 group were less than the <120 group in regards to

lead.

In this regard, table 4.3 demonstrated that the numbers were inconsistent, and no
pattern of increased levels of heavy metals in the >120 group was seen. There must be
other factors that caused the impacts to these levels of heavy metals in different areas
of cremation. Certainly, from the documents reviewed, coffins and materials put in,
including fuel and others, could influence the results of wastewater tests. However, the
results also supported the first hypothesis that cremation is a source of pollutants and

has a serious impact to the environment.

4.1.3 Environmental impacts of cremation on soil

Dent et al.,, (2004) summarized in their current research that in-soil human
decomposition was comprehensively described in terms of the physico-chemical and
bacterial environmental conditions. The study was the world’s first comprehensive
analysis of hydrochemistry and microbiological attributes for cemetery groundwater.
This research confirmed that decaying human remains did produce a traceable plume
of decay chemicals, including nitrate and phosphate.

Similarly, this study intended to investigate how cremation practices affected the
quality of soil at the area surrounding the temples. From the findings above, five
temples in Bangkok had wet scrubbers installed with crematoriums in order to reduce
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smoke and dust. Clearly, as known from the former research result, there were not any
facilities that the temples used to treat dirty water from cremation. Wastewater was
kept in a pond until it was released into the ground and canals or rivers. It is possible
that soil would be contaminated by polluted water and affected directly to the
environment, for examples, plants and groundwater. Polluted air and dust from
cremation in the temple might also cause the impact to the soil. The investigation of
soil was done in one temple at Chatuchak district, purposively, where wastewater had
been dumped to the ground for more than ten years, focusing on the contamination of

heavy metals: Cd, Hg and Pb.

Three samples of soil from the selected temple were taken on the top level of the
ground to the depth of 30 cms in one day. The fist sample (S1) was collected in the
area close to the cement pond that wastewater was kept. The second sample was the
soil in the temple that was 50 meters far away from crematorium they and taken to The
Department of Science service, Bangkok. The amount of heavy metals were observed
and compared with heavy metal concentration standards. However, the study of soil
did not show any accumulation in any of the samples although they were exposed

directly by wastewater for many years. (Table 4.7)
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Table 4.7 Concentration of heavy metals by types of soil

The concentration of heavy
Samples
Sample Description metals(mg/l
Cd Hg Pb
(0.014) | (0.095) | (0.095)
Soil S1 Fine soil with grey color ND ND ND
Soil S2 Ecl)rllgrsml with mixed black and grey ND ND ND
Soil S3 E(l)r;grson with mixed black and grey ND ND ND

ND= not detected
Method Detection Limit — (MDL of Cd = 0.014 mg/l; MDL of Hg = 0.095 and
MDL of Pb = 0.095 mg/l)

In addition to the results of the test, the evidence gained from in-depth interviews

also proved the findings as followed:

“We use the water on the trees and plants in the temple. The mango trees grow very well and
give us a lot of fruit every year. (A chief person acting on behalf of the monk, at Chatuchak
District)

Although there was no effect found in soil investigation, the temple should be
aware of protecting the environment by finding a way to treat the water before
releasing it to the ground. The test results ‘not detected” might be influenced by many
factors, such as the rain or wind. The water from different activities in the temples,

such as cooking or washing, could be another effect.

4.1.4 Development of crematorium to mitigate environmental impacts

Most Theravada Buddhists in the world follow the Indian custom of burning the
body at death. Leimer (1995) said that the Buddha’s body was cremated, setting the
example for many Buddhists, even in the West. In Britain the cost of cremation is half
that of being buried. In the US, cremation is one fifth of the cost of burial. Orthodox

Jews and Moslems are the only mainstream religions that do not approve of cremation.
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Islam believes in the reality of life and cremation is not allowed when people die.
Dead bodies are buried in the earth and disposed of by nature. Certainly, there is least
pollution for this kind of dead body disposal. Some Chinese people prefer burial to

cremation but the process is partially different.

In Thailand, Kruayswat (2003) came up with the idea for reduced-pollution
sanitary sheets for a corpse, to absorb discharge and unpleasant odors. The sheets are
made from organic materials and the glue is made from cassava so that poisonous
gases are not released during cremation. This study is very beneficial for air

protection.

Scientists and engineers are also researching ways to reduce pollution during
cremation by using anti-pollution equipment or other control devices. However,
poisonous gases may be less released into the atmosphere by using those high
technological techniques. Many environmental problems occur when people die and
ceremonies take place at the temples. Firstly, some temples have been struggling to set
up a very expensive crematory (2,000,000-3,000,000 baht) to follow the government
law and try to conserve the environment. Some temples have been in much debt when

they changed the old ordinary crematory to the non-polluting one.

Secondly, the temples face not only the high cost of the crematory but also the
cost of electricity in each cremation. The rate of air pollution may go down but the
energy consumption rises sharply because of the high temperatures, more than 850° c-

982° ¢ that must be used in this kind of cremation (Promwangkwa, 2000).

Thirdly, temples usually cannot find technicians to work with the new
technology. Undertakers at the temples usually lack knowledge and skills about
controlling the process and running the crematory efficiently. For the reasons above, it
is not worth the expense that the temples pay for those expensive business devices.
The statements below reveal the undertakers’ view about their problems on the

incinerator:
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“The heat is always a problem. We have to adjust the temperature in order to have the right level
for each cremation. It’s not easy to finish everything in the time we expect. There are always
problems during cremation. Once, we had to stop the incinerator and call the technicians from

the company to solve the problem.” (An undertaker at Pranakorn District)

“The crematorium is new but we have problems with the operation. We don’t know
everything about it or how to fix it. Sometimes we could not contact the company.” (A monk at

the temple in Taling Chan District)

“The temple lost money on the crematorium. We spent more than 200,000 baht for the non-
pollution incinerator that BMA asked us to install. Some temples had a budget subsidized from
the government, but we didn’t. It is a big loss with the new incinerator because there are only 1
or 2 cremations per month at our temple. There are none in some month.” (An abbot at the

temple in Nong Khaem District)

Finally, many temples in Thailand still use ordinary cremation for the disposal of
dead bodies. Monks and people in northeastern part of Thailand prepare a large
bonfire for the actual cremation from wood in the forest (Figure 4.6). Wood coffins are
burnt with a huge pile of wood and some belongings of the dead person (Klauser,
2000). However, coffins or caskets nowadays are mainly made of chemical materials
that cause much more pollution if they are burnt and released into the atmosphere.

T

Figure 4.5: Cremation using a large bonfire at the north cemetery in Lampang Province.
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4.1.4.1 Situations of crematoriums

From the researcher’s observation at cremation places in Bangkok, apparently,
most outer part of cremation places looked clean and beautiful with decorations in
typical Thai style related to the culture and religion. The furnace or the place where
the cremation took place was normally located at the back of the crematorium. In
general, the conditions of crematoriums in Bangkok were divided into four groups as

followed:

e New and effective

Since there was a policy from BMA to all districts to ban the cremation in any
temples that might cause danger or produce excessive pollutants, many crematoriums
have been improved to reach the standard. Accordingly, most crematoriums were
recently built in 2-3 years and the condition was still new and effective that was more
than half of all (Table 4.8).

e New but ineffective

In some temples, the crematoriums were just been built in 2-3 years ago, but the
operation could not been performed properly. The problem that the temples found was
the complexity of the operation that caused the undertakers uncertain to decide.
Lacking of knowledge of operation, the crematorium could be destroyed and run

ineffectively.

e Old but effective

In a contrary, in some temples that the crematorium’s age was more than 10
years, the operation could be run effectively due to the skill of the undertakers (Table
4.11). Another factor that was useful to the crematorium was the good maintenance

that the temple provided regularly, for example, in Bang Khen District.

e Old and ineffective
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Unfortunately, in some temples, there were a lot of cremations per month but the
crematorium was not in good condition. Sometimes the operation was stopped during
cremating that the temple could not finish the practice in the limited time planned.
This kind of problem occurred in one of the big temples in Chatuchak District that
there were 3-4 cremations per day. All undertakers said that the temple should pay
more attention to these matters. In another temple at Lat Phrao District, the inner part
of the crematorium was badly broken that some of the bricks fell down in the chamber.
This might cause danger or make problems to the operation. Most crematoriums in the

inner zone were old and could not work effectively (Table 4.8).

Table 4.8 Conditions of crematoriums

Conditions Residential zone % R\ o vuriler
Outer | Middle Inner
zone zone zone
New and effective 78.9 80.7 76.7 390 (79.1%)
New but ineffective 4.3 el 1.0 12 (2.4%)
Old but effective 155 12.2 15.5 62 (12.6%)
Old and ineffective 05 1.7 3.9 8 (1.6%)
Others 4.8 4.4 2.9 21 (4.3%)
Total 209 181 103 493 (100.0%)

4.1.5 Economic effects

Very few people pay attention to the great deal of waste that is caused by the
activities and services when people die. Buddhism, the national religion in Thailand, is
the professed faith of 95% of the population (The National Identity Board, 2000),
which was introduced into Thailand some twenty-three centuries ago when the area
was still populated by Mons and Lawas (Plamintr, 1994). Buddha thought that people
should gain a state of perfect peace and happiness by following the middle way
between the extremes of severe self-denial and uncontrolled passion. (The World
Book Encyclopedia, 2000).
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Thailand is a developing country where most people are suffering from
economic crisis (Akaraborworn & McLean, 2001; and Likitkijsomboon, 2001).. The
poverty will increase if Thai people are not careful about expenses, especially the high
cost of religious ceremonies. Some rituals are performed by individuals alone, and
other by groups of worshipers. Important rituals are performed according to a schedule
and are repeated regularly. Some people do not know why they perform those rituals
but survive happily in their community. Many people follow a religion simply because
it is part of the heritage of their culture, tribe or family. Performing some religious
ceremonies gives many people a feeling of security. Social or cultural surroundings
are an important part of a person’s environment. By passing on knowledge, people
have developed religion and culture to suit their circumstances. Hence, people
sometimes do not know what the real purpose of some religious activities such as

funeral ceremonies.

Most Buddhists in local districts of Thailand celebrate extravagantly and
wastefully when someone dies. The dead body is kept at home for three to seven days.
Sometimes, however, it may be as long as several months or in exceptional cases a
year or even more. Death ceremonies are often put off until after the harvest, or
postponed because of lack of ready cash. The lack of money will often cause the
ceremony to be postponed for two or three years (Klausher, 2000). Monks and guests
are given plenty of food and drinks such as at a big feast. Some kind of fair or other
entertainment is often provided during cremation ceremonies. Some highly costly
dramatic performance may also be involved. People go to temples and spend time and
money on entertainment or other activities provided by the temples, which are
sometimes unsuitable for young children, such as drinking and gambling. Many
respondents said in the interviews that wreaths and flowers made the funerals beautiful

and fresh. They still wanted to have this kind of funeral.

“We should have wreaths or flowers. It makes the situation better at the temple. | enjoy

looking at beautiful flowers”. (A respondent at Chatuchak District)
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“We paid about 15,000 baht for flowers, both for the decorations in front of the coffin and at
the cremation place. We wanted everything to look good and beautiful”. (A respondent at

Pranakorn District)

In Thailand, music is an important part of many social rituals including funeral
ceremonies. One of the purposes of music is to help people access feelings both happy
and sad. During the funeral ceremony, music helps think about the loss and embrace
painful feelings of grief.

Nowadays music for funerals in BMA can be seen in every temple. People pay
approximately 5,000- 10,000 baht per day. However, people in Bangkok seem to
ignore the extravagance of funeral or cremation practices. Most of them give less
consideration to religious practices than the economic status of their family (Table
4.9).

Table 4.9 The significance of considerations of body management

Considerations of body D Ay Total
management Outer Middle Inner
zone zone zone
1. Economic status of
family
Most 53.6 56.9 52.4 269 (54.6%)
Moderate 335 315 39.8 168 (34.1%)
Less 12.9 11.6 7.8 56 (11.4%)
2. Religious practice
Most 31.6 28.7 32.0 151 (30.6%)
Moderate 43.5 47.0 47.6 225 (45.6%)
Less 24.9 24.3 20.4 117 (23.7%)
Total 209 181 103 493 (100.0%)

According to the old belief about funeral ceremonies, people have to prepare a
great deal of money to spend when someone dies. In America, the charge for an adult,

full service funeral was about $ 4,624 in 1995 and the cost has increased significantly
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to the present (NFDA, 1995). People in Britain pay 26,46 pounds for average actual
price of a burial and 1,215 pounds for a cremation. In some countries people are in

troubles not only from the grief of death but also from being in a difficult position to
find money in order to afford to some services or business activities at the temple.
Most of Buddhists in Thailand pay more than 30,000 baht in a funeral which
sometimes seems to be a profit or business at the temple. As long as the profit is
reasonable and the services rendered are necessary, complete, and satisfactory to the

family, profit is legitimate.

Ceremonies at the Buddhist temples also require much energy, such as
electricity, oil and water. One of the most important ways an individual can reduce
pollution is by conserving energy. Commuting to the temple to attend the funeral in
Bangkok, people cause traffic congestion in the area around the temple. Driving less is

certainly one of the best ways to save energy and avoid polluting the air.

4.1.6 Development of funeral practices

4.1.6.1 Religions and funeral ceremonies

According to Webster (1992), religion is a specific fundamental set of beliefs
and practices generally agreed upon by a number of persons or sects. Many people
throughout the world follow a religion simply because it is part of the heritage of their
culture, tribe, or family. Religious rituals include the acts and ceremonies by which
believers appeal to and serve God, deities, or other sacred powers. Some rituals are
performed by individuals, and others by groups of worshipers. Important rituals are
performed according to a schedule and are repeated regularly. The performance of a

ritual is often called a service (The World Book Encyclopedia, 2000).

4.1.6.2 Cost of cremation in Bangkok

About 28 years ago, Yusanon (1977) revealed the cost of Buddhist cremation in

Bangkok that Thai people paid a total of 11,556 baht for a funeral’s services and
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ceremonies. Tonskul (1993) studied the cost of Buddhist funeral ceremonies in the
temples in Bangkok and found that actual Buddhist cremation cost had increased to
16,740 baht. For a Chinese Buddhist ceremony, the cost reached 52,535 baht.

Sudkleav (2004) commented on Buddhist funeral ceremony of Thai Buddhist
monks and laymen, stating that in the old days the senior monks' funerals were
performed in a simple and economical way for the sake of education. Later, the
funerals varied, with complicated processes depending on the rank of the monk. From
the researcher's visits at the temples in Bangkok, the costs of Buddhist cremation vary
with different practices depending on the economic status and social rank of a family.
The following table shows the expense of Buddhist funerals in Bangkok, according to

the observations and interviews (Table 4.10).

Table 4.10 Actual cost of Buddhist funeral and cremation

Cost items Chinese Buddhist Thai Buddhist
Funeral (baht) Funeral (baht)
Initial cost
(certificate, transportation
etc.) 1,000-3000 500-2000
Embalming 1,000-2,000 1,000-2,000
Removal of body 200 200
Coffin and equipment 25,000- 70,000 3,000- 8,000
Car for family 5,000-10,000 400- 1,000
Food for monks and guests 5,000- 30,000 3,000- 20,000
Things offered to monks 3,000-5,000 2,000-5,000
Services at the temple 2,000-5,000 1,000-2,000
Cremation fee 1,000-3,000 1,000-3,000
Ash ceremony 1,000-3,000 1,000-3,000
After ceremony (chants, food) 1,000-3,000 1,000-3,000
Flowers 5,000-20,000 5,000-20,000
Total 44,200-151,200 18,600-67,200

As shown in the table, Thai Buddhists' funerals still consume expenditure and
times due to social values. This observance causes Thai Buddhists to forget the real
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objectives of the funerals. On the other hand, the beliefs of Thai Buddhists about the
funeral ceremony are not identical with the Buddha's teachings. Although these
Buddhists belong to Buddhism and regularly practice Buddhist rituals, they believe
that if funeral ceremonies were not held, the dead would be unable to be born again.

The following are opinions of respondents at a temple in Bangkhen district.

“It is our last chance to do all the best. The temple has everything so we can order what we
want. We only bring money to the temple. It’s convenient nowadays. We just pay the temple

when the ceremony finishes each day, or we can pay on the last day.

The above statements reflect that people believe in the temple and follow the
traditional rites. In other words, people are attached to rites and rituals. People don’t
think rationally; they simply cling to the established pattern. They have always done it
that way and they refuse to change (Bhikkhu, B.1958).

Similarly, according to the results of the survey, almost all respondents were
concerned with the traditional practices at the temple. They saw the importance of
traditional rites and believed in following them. The findings from the study provide
useful suggestions for appropriate practices of cremation management which is the

key objective of this research.

4.1.7 Social and cultural effects

Although people thought of economic reasons as a priority when make
decisions about cremation, they still paid attention to their cultural background of
funeral practices. They believed in following the traditional rites of previous
generations. Most respondents agreed with the funeral cerebration that had been done
in the past, but thought it should be economical (Table 4.11). Nearly all respondents
thought that funeral management should be economical. Almost all respondents
agreed with the management and said it was appropriate, and also agreed that the

practices should follow the former rite. Only a few respondents believed that the
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honor and status of the deceased and family should be the priority, not the expense.
"Undecided" was the highest rated category for this issue (Table 4.11).

Table 4.11 Opinions to cremation and funeral management

Residential zone
Management Total

Outer | Middle | Inner
zone zone zone

1.Cremation practice is
appropriate.

Agree 95.2 96.1 97.1 | 473 (96.0%)
Undecided 24 1.7 1.0 9 (1.8%)
Disagree 2.4 22 1.9 11 (2.2%)
Total 493(100.0%)

2. Should be economical.
Agree 87.6 86.7| 92.2| 435(88.3%)
Undecided 2N 99 7.8 51 (10.3%)
Disagree 0.5 3.3 0.0 7 (1.4%)
Total 493(100.0%)

3. Should follow the
traditional rite.

Agree 97.1 95.0 | 95.1| 473(96.0%)
Undecided 1.4 29 3.9 11 (2.2%)
Disagree 1.4 2.8 1.0 9 (1.8%)
Total 493(100.0%)

4. The honor and status
of the deceased and
family should be priority,
not the expense.

Agree 23.4 19.9| 155| 101(20.5%)
Undecided 20.1 26.5 233 | 114 (23.1%)
Disagree 56.5 53.6 417 | 278 (56.4%)
Total 493(100.0%)

“We should save costs as much as possible nowadays. But we should do the ceremony at the
temple for the deceased. The monks know how to do it and we believe them. It’s a Buddhist
ceremony that we have to do, although we don’t have money. Everyone can do it in such a

situation.” (A respondent at Bang Phlat District)
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The quotation shows how people’s belief, culture and rites develop from their
religion and influence their decisions. Chirot (1994) and Stark (2004) have similar
points of view about culture, that it influences the human’s pattern of living and
directs their social life. However, most people disagreed to put priority on honor and
status of the deceased (Table 4.11).

In addressing any questions about cremation management, it is necessary to
call for public participation to elicit the community’s views and desires. The words
that they express would suggest how they think about their culture and individual
needs. Recently, the public has been allowed and encouraged to participate in
management practice for the benefit of the people. The first step of management is
appropriate decision making, however (Mitchell, 2002).

4.1.7.1 Impacts of religious beliefs in funeral rites

In Thailand, Bangkok is one of the crowded city in the world due to the density
of population. The total number in 2002 was 5.78 million, which was 10% of the total
population of Thailand. The population density is 3,686 per sg.km. with the increase
of 0.98% per year (Bangkok State of the Environment, 2003). The death rate of the
whole Kingdom was 6.1 per 1,000 in 2002 and 6.7 in Bangkok (Table 4.12).
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Table 4.12 Death registration by region in Thailand, 2002.

Region Number I%ee?t;l’ggge
Whole Kingdom 380,364 6.1
BKK and Vicinities 63,555 6.6
Bangkok 38,667 6.7
Central Region 21,493 7.2
Eastern Region 28,413 6.7
Western Region 23,160 6.4
Northern Region 87,082 7.2
Northeastern region 112,800 5.2
Southern region 43,861 52

Source: Department of Local Administration, Ministry of Interior, 2002.

According to the Department of Religion, Ministry of Education (2000), 93
percent of Thai population believed in Buddhism. Almost all of Thai Buddhists
believe in cremation due to religion and culture. The high population and death rate in
Bangkok implied the frequency of cremations and their practices concerning to the
culture and belief of the community. In the past, Chinese Buddhist preferred the
method of burial when someone died. But the trend of cremation is rising dramatically
nowadays because of economic reasons like in Europe and America. Table 4.13 shows
the decline of Chinese Buddhist burial rate at Tri-Khunatham Cemetery in Chonburi,
Thailand that implies the rising of cremation instead.
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Table 4.13 Number of Chinese Buddhist Burials, 2003.

Chonburi (50-60 cemeteries)
Year Tri-Khunatham Others Total
male female
1999 1132 492 320 1944
2000 687 152 160 992
2001 675 129 160 964
2002 671 131 160 962
2003 265 51 60 376

Source: Trikhunatham Cemetry, Chonburi, 2004.

The statements below reflect how people in Bangkok thought about the methods
of funeral. The rising number cremations that occurred in Bangkok imply the more

amount of environmental impacts if the practices are not properly.

“To bury is a burden. There are many things to do with burial that we don’t know exactly

what to do it. It is more economical if we do cremation”. (A respondent at Lad Prao District)

People choose cremation because it is quicker. It is convenient to cerebrate in Buddhist ~ style
because we have everything at the temple. If they don’t have much money, we can suggest
them what to do. (An undertaker at Bang Khen District)

Moreover, the in-depth interviews showed that people were much concerned
with economic situation in making decision on funeral practices that were related to
the findings in questionnaires (Table.4.14). Most people agreed that the practices
should be economical. This finding brings up an important point to recommend the

way of appropriate cremation practices.
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Table 4.14 Percentage of opinions of funeral management

Residential zone (%)

Management Outer Middle Inner Total
(209) (181) (103) Number
Should be economical.
Agree 42 36.1 21.8 435
Undecided 49.0 35.3 15.7 51
Disagree 14.3 85.7 0 7

4.1.8 Economical impacts to the funerals

4.1.8.1 Funeral rites and culture

Evidence that possibly revealed the increase of cremation in Bangkok was the
death and cremation rate at Pranakorn District in 2003. The number of cremation was
80% while Chinese and Islamic burial were 9% and 7% (Initial site visit at Pranakorn
District Office, BMA, 2004). It is likely to estimate that the number of cremation is
increasing. From the result of the survey, the data presented in Table 4.15 implied that
rate of cremation was high in all three zones of Bangkok Metropolis. However,
Thailand is the land of Buddhist where cremations take place in most temples. Being
Thai Buddhists, as shown in Table 4.15, people would rather have cremation than

burial. As one respondent said:

“We believe in cremation because the Buddha was cremated when he died. It is easy to
cremate and we have only bones to keep. For Thai people we think cremation is appropriate
because it is our culture. We do not bury except the Muslims.” (A female respondent at Bang
Khen District)

Apart from the reason of culture that the resident said above, many residents

thought that cremation was the rite that they had to follow, as said:
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“We did it many years ago. | can’t see burials in my community. We are Buddhists and we

have to follow the rite. Everyone prefers cremation. ” (A respondent at Sai Mai District)

Therefore, it is obvious that culture has much influence on people’s decision
making, especially the method they choose when someone dies. This is related to the
considerations if anyone wants to change and select the best management. One of the
barriers is socio-cultural constraint, that is an inadequate interdisciplinary expertise,

incompatible beliefs and values and resistance to change (Mitchell, 2002).

Table 4.15 Methods of body management of Buddhists

Residential zone
Methods Outer zone Middle zone Inner zone
Cremation 206 117 102
Burial ) 4 1
Total 209 181 103

Table 4.16 shows that there were 308 Buddhist temples providing cremations in
Bangkok. Among them, 9 temples provided more than 120 cremations per month that
mostly were located in the inner and middle zone of Bangkok Metropolitan. There
were 39 temples operated between 60-120 cremations while the other 260 temples had
less than 60. The inner part of Bangkok had most cremations per month, which were
about 119 due to the density of population.

One key informant from the inner zone at Pranakorn District revealed that there
were 40-50 cremations per month in his temple. There were two incinerators that had
been built for more than 20 years that needed a lot of money to repair cremation

facilities every year.
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“It was more than twenty years ago that we had a new incinerator. It was a free pollution
incinerator from Germany. It was long time ago and the company closed already. They never
come again. We have had many problems in running the crematorium and it cost a lot of
money to repair. Once we had a problem with wet scrubbers that we hope to reduce the
smoke. But it didn’t work again because we had another problem about the water. The metal
parts inside such as water pipes, became rusty and broken that caused the leakage. It is so
difficult.” (A monk who takes charge as an undertaker at a famous temple in Pranakorn
District)

Similarly, the problems also occurred in another big temple in Wattana district
where cremations rate per day were the highest. This temple is situated in the crowded
area with buildings and residences. There are primary schools and other educational

institutes near by.

“We have 3-4 crematoriums a day, one time at ten o’clock in the morning, another three
cremations are in the afternoon, at 13.00, 15.00 and 17.00. It’s not a problem if the incinerator
is in a good condition. But it is not. We often close one or two incinerators that are very old

and cannot work efficiently.” (An undertaker at Wattana District)

The result of the interviews confirmed that the temples have had difficulties in

operating crematoriums because most of them were very old and needed repairing.

Table 4.16 Total number of Buddhist temples and their cremations/month

Cremations/Month
BMA <60 60-120 >120 Total
Inner 95 19 5 119
Middle 86 13 4 103
Outer 79 7 - 86
Total 260 39 9 308

Source: Environmental Health Division, Department of Health,
BMA, 2000 and the study visit, 2005.
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Temples can take important roles in environment conservation. At least, they
should be aware of their responsibility for saving energy and reducing air pollution,
especially with cremations and funeral ceremonies. However, it is not easy to change
people’s beliefs especially beliefs about religion and culture that they have held for
hundreds of years. Some people may find disadvantages in the changes because their
business is affected.

People see the temple as a center of Buddhism. They go to make merit and
perform religious rituals and study the Buddha’s teaching and doctrine. Monks are
seen to be models of good things who are respected and worshipped them. Monks can
be like local authorities and manage any activities they want. Monks can help provide
knowledge about protection and the world to the community. Any activities or
services that the temples manage can easily be accepted and participated in by people

in a community.

Clearly, most Thai people in Bangkok did not want to change their residence
although they knew about the impacts of cremation in their community. Almost all
respondents have never thought about moving to other places.. Only a few of them
have often thought to move (Table 4.17). Moreover, more than half of them have
stayed in their houses for more than 10 years (Table 4.18). That was the reason why
they did not to move to other places.
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Table 4.17 The thought of moving to other places

Frequencies Residential zone Total
Outer zone Middle zone Inner zone
Often 33.0 1.7 4.9 17 (3.4%)
Rarely 10.5 11.6 12.6 56 (11.4%)
Never 56.5 86.7 82.5 420 (85.2%)
Total 209 181 103 493 (100.0%)

Table 4.18 Years of staying in the house

Years of staying Residential zone o
in the house Outer Middle Inner
zone zone zone
Less than 1 year 2.9 3.9 3.9 17 (3.4%)
1- Less than years e 3 .5 13.6 74 (15.0%)
5-lessthan 10 years 14.4 Ig 7.8 52 (10.5%)
10 years and over 57.4 63.0 62.1 298 (60.4%)
Don’t know. 10.0 9.9 12.6 52 (10.5%)
Total 209 181 103 493 (100.0%)

There are many services at the temples that provide benefits to the monks and to
the temple itself especially funerals. Klausner (2000) revealed his experiences in a
Thai village where the headman was instrumental in the organization and
implementation of any communal project involving voluntary labor was involved.
This was far easier to arrange if the monks of the village gave the project in question
their support, identified with it and participated in an advisory capacity. The villagers
felt very strongly that the monks had an obligation to be involved in the secular affairs
of the villagers and to take the initiative in community service and development

programs.
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Similar to the results of the study about the best way to manage cremation
practices in Bangkok, people believed that the temple could do it effectively. From the
study, most respondents agreed that the temple could best solve the problems. The
District Office, the community and the Pollution Control Department were also said to

be the institutions that could solve the problems, respectively (Table 4.19).

Table 4.19 Key persons or institutions who may solve the problems effectively.

/| Residential zone % Total
Person or institute

Outer zone Middle Inner

zone zone
Temple 54.5 40.3 45.6 234(47.5%)
Community 11.0 9.9 17.5 59 (12.0%)
District Office 23.0 38.7 26.2 145 (29.4%)

Department of Health 0.5 1.7 0.0 4 (0.8%)
Pollution Control 110 94 10.7 51 (10.3%)
Department

Total 209 181 103 493 (100%)

Rolston (1988) said in his book that “Power without ethics is profane and
destructive in any community”. Humankind is living on the earth and its community of
life is a part of it. In general, people come to the funeral to pay respect to the dead
person and to show sympathy to the family. It is a tradition that people give money to
help arrange the ceremony or bring wreaths made of flowers to the temple. In some
funerals of famous people, there are so many wreaths that the temple cannot find a
place to put them. After the ceremony, in three or five days, these expensive, beautiful
flowers turn into waste that the temple must get rid of as soon as possible in order to
clear room for the next funeral. From the researcher’s observation, there were a lot of
used wreaths left at the back of many temples. The monks in Lad Phrao district said it
was a big burden for the temple to remove these. The cost of garbage was included in

the total price of the funeral cost, however.
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The idea of managing funeral ceremonies economically by reducing some
wasteful and extravagant activities at the temples may cause some conflicts and
arguments about many kinds of funeral business, such as coffins, wreaths and flowers.
The temple itself may be uncomfortable losing some benefits it usually gains from the

ceremonies.

4.1.9 Impacts of cremation on health

Sudklaew (2004) studied about Buddhism and funeral ceremonies in Thailand
and concluded that there would be a much more sophisticated processes for high
society people than for common ones. For example, there will be honored ingredients
surrounding the coffin. The coffins of common people are decorated in a less colourful

style.

In Thailand, coffins are usually painted in white and decorated with materials
made of plastic. Cloths and sheets inside the coffin are mostly from polyester and
plastic. Wooden coffins now are so expensive that people tend to use plywood or
particleboard coffins instead. Plywood and particleboard are materials made of several
thin sheets of wood stuck together to form a strong board (Longman, 1995). In making

these kinds of board, glues and many chemical substances are used.

4.1.9.1 Coffins and decoration materials

According to the observations made in some coffin shops in Bangkok and
vicinities, there are three main types of coffins: Thai Buddhist, Chinese Buddhist and
Christian coffins (Figure 4.7, 4.8 and 4.9). All types are painted and decorated with
different styles. Sudklaev (2004) studied Buddhist funeral ceremonies in Thailand and
concluded that there are many more sophisticated funeral processes for high society
people than for common ones. For example, there will be honored ingredients
surrounding the coffin. The coffins of common people are decorated in a less colorful
style and are cheaper, around 1,500-3,000 baht. Some expensive coffins may cost
30,000 -50,000 baht.
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Chinese Buddbhists believe in a traditional coffin carved out of a log, which costs
around 70,000-100,000 baht. The log coffin will not be cremated but is buried in
Chinese rituals. However, some Chinese Buddhists have started to use ordinary,

cheaper coffins and follow Thai Buddhist funeral practices due to economic problems.

Figure 4.7: Chinese Buddhist coffin
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Figure 4.8: Christian coffin

Kruaysawat (1999) says that in Bangkok, Thailand, there are 2,254 cremations
per month, and that every coffin uses an average of 3.75 square meters, or 0.40
kilograms of plastic. That means, in the course of a month, approximately 911.29
kilograms of plastic are incinerated at the temples in Bangkok, adding to the pollution
caused by cars and factories. Results from inhalation of hydrogen chloride produced
when plastics are combusted include irritation of the lungs, which can result in cough,
and shortness of breath. Hydrogen chloride is also corrosive and thus can cause severe
irritation to eyes, as well as causing burns that may results in permanent eye damage

for people living in such a dangerous area.

According to the documents reviewed and the interviews, Islamic funeral
practices in Thailand seem to be more economical. The ceremony finishes within one
day due to the religious custom. The body is washed until it is clean enough to be
wrapped in a white cotton cloth. After the religious practices, the body is put in a plain
coffin and buried. The coffin is made by the deceased’s relatives and friends using real
wood and it has no paint or decorations (Figure 4.10 and 4.11) The informant who is
Muslim, said the coffin would be put in a 3 meters deep grave and covered with soil.

The informant believed that this typical method of burial was the way to send the
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deceased to the God. However, this type of body management is more friendly to the
earth, although the burial may directly affect the soil and water (Dent et al., 2004).

Figure 4.10: Islamic plain coffin

Source: www.kobnogkala.com

In Thailand, coffins are usually painted white and decorated with materials made
of plastic. Cloths and sheets inside the coffin are mostly made from polyester and
plastic. Wooden coffins now are so expensive that people tend to use plywood or

particleboard coffins instead. Plywood or particleboard are materials made of several
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thin sheets of wood stuck together to form a strong board (Longman, 1995). In making

these kinds of board, glues and many chemical substances are used.

Paint is a liquid that is put on a surface to make a particular color. Coffins
painted white are most preferred in Thailand. Normally, there are four main
components in any paint formula: powders, resin or binder, solvent or carrier, and
additives. Resin is a thick sticky liquid that comes out of some trees, but the resin
commonly used nowadays is an artificial plastic substance that is produced chemically
and used in industry. In paint formula, resin or plastic is a main component. Resin and

plastic change into pollutants when burnt.

An additive is a substance, usually a chemical, that is added to paint to improve
it, to preserve it, or to give it color. Lead, used in compound metal, is always found in
the form of salt. Among its many uses, lead oxide is used as protection against rust in
paint. Lead also comes in the form of arsenate lead, used as a pesticide, and cilitate
lead, which is mixed into ceramics and paint to give a smooth and shiny finish
(Australian Paint Manufacturers’ Federation 1986-87).

On emission, a lead particle has a diameter of around 0.15 micron and, when
merged with other particles in the air, will rapidly increase in size. When large enough
to be visible, lead particles are called "dust." Dust particles vary in size and, the
smaller they are, the more harmful they are to human health. Particles of less than 10
microns in diameter are particularly harmful as they are small enough to reach the

lower part of the respiratory system (TDRI, 1994).

Respondents in Bangkok mostly agreed improving coffins, including both
construction and materials put inside. Nearly all respondents agreed with limiting
materials placed in the coffin with the body, reducing materials used in making
coffins, and improving the standards of crematoriums. Among the practices of
cremation, respondents were the most uncertain about the use of environment-friendly

coffins compared to other practices (Table 4.20).
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Table.4.20 Opinions on cremation practices

Residential zone
Cremation practices Total
Outer | Middle Inner
zone zone zone

1.Reduction of materials in
making coffins

Agree 193 158 90 441 (89.5%)
Disagree 11 21 9 41 (8.3%)
Uncertain 5 2 4 11 (2.2%)
2.Using environment-friendly
coffins
Agree 139 118 61 318 (64.5%)
Disagree 57 56 40 153 (31.0%)
Uncertain 13 7 2 22 (4.5%)

3. Limitation materials
putting inside the coffin
before cremation

Agree 190 163 96 449 (91.1%)
Disagree 14 14 6 34 (6.9%)
Uncertain 5 4 1 10 (2.0%)

4.1.9.2 Formaldehyde

Chinajit (2002) studied formaldehyde and found that the glue used with
wooden materials such as plywood and particleboard is mainly made from resin or
plastic and includes formaldehyde. Particleboard is made from thin sheets of wood
stuck together by a large amount of glue to form a hard board. Formaldehyde is a
synthetic organic chemical (gas) mixed with paint to preserve it and prevent bacteria
and molds in wooden materials (Cunningham, 2003).

Nowadays, most of coffins are made of chipboard or particleboard that looks like
real wood. Both kinds of coffins are likely to produce pollutants such as dioxins and
heavy metals. Formaldehyde in embalming fluid can contaminate water and the

atmosphere. Coffin handles, inner lining and sanitary sheets including decorations
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around the coffin are all made of artificial material, mainly plastic. Glues in chipboard
and paint, containing formaldehyde, are also pollutants when burnt (Association of
Burial grounds, UK, 2003).

4.1.10 Development of types of crematorium and problems

Regarding the first objective of the thesis is, to analyze existing conditions of
cremation in Bangkok and their environmental impacts to the community, the data
gained from the study shows that there were three main types of crematoriums as

follows:

4.1.10.1. Single-chambered crematorium

In the past, cremation took place in a cemetery far from the community, or in the
forest nearby. A dead body would be put on a pile of wood and cremated in the open
air. Then, cremation moved to the temple because most of the practices were done by
the monks. A crematorium was built in the temple to make it more convenient for the
people to make merit and perform funeral ceremonies. Some monks could perform
both religion and cremation practices in a temple. The duty of undertakers, has

become common for Buddhist monks all over Thailand.

The traditional crematorium in Thailand has a single chamber using wood
chips and charcoals as fuel for cremation (Figure 4.12). This type of cremation
practice has been done for hundreds of years without any appropriate treatment to
prevent smoke and dust during cremation, causing significant nuisance and air quality
problems because of incomplete combustion. In addition to air contaminants,
crematoriums are also sources of dioxins. Dioxins are created during the combustion
of plastics, and from some synthetic fibers used in clothing. Details on dioxin
emissions in Bangkok are unknown at this time, but PCD and other agencies are aware

of the potential problem, and are evaluating its significance.
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Maungman (1996) reported the results of the study of particulate matter from
cremation in Bangkok Metropolis and found that 94% of crematoriums did not have
appropriate systems to control dust and odor. PCD also studied the effects of
cremation in Bangkok Metropolis in 1996 and found that there was strong odor, smoke
and dust during cremation, and that there was amount of particulate left in the

crematorium.

A policy was issued to all BMA districts to use the authority according to
Chapter 16 of the Cemeteries and Crematoriums Act, B.E. 2528, to order temples with
crematoriums in a state that may cause danger or produce excessive pollutants to
improve within specified time periods. The number of temples which did not comply
to the standard was reduced from 112 in April 2002 to 53 in August 2003, and 11
temples were banned from cremating (Bangkok State of Environment, 2003).

However, most temples in Bangkok vicinities have been trying to improve their
cremation practices according to the BMA'’s standards. During 2004, multi-chambered
crematoriums that are more effective in reducing pollutant gases from cremation were

installed in every temple in Bangkok.

Figure 4.11: Single-chambered crematorium
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4.1.10.2 Multi-chambered crematorium

Lee (2008) describes cremation as the act of reducing a corpse by burning,
generally in a crematorium furnace or crematory fire. A multiple chamber incinerator
is generally used to cremate human and pet animal remains. An incinerator with two
chambers, namely primary and secondary, is the most widely used type of cremator.
The secondary chamber is heated first by igniting the afterburner and heating to an
operating temperature at or above 1500° F. A "cremation case charge™ (human or
animal remains enclosed in a wooden casket/cardboard casket or a body bag) is
introduced into the primary chamber, called a retort, or retort door is closed. The
charge is placed on the hearth in a manner that provides for maximum exposure to the
flame of the primary burner. Control timers are set, and an opacity monitor and power

switch are activated. The low fire ignition burner in the primary chamber is activated.

Within approximately 30 minutes, the high fire cremation burner in the
primary chamber begins a controlled cycling range of 1750 to 1800° F. This cycling
continues until the cremation process is complete. During the cremation process, a
large part of the body (especially the organs) and other soft tissue are vaporized and
oxidized due to the heat, and the gases are discharged through the exhaust system. All
that remains after cremation are dry bone fragments (mostly calcium phosphates and
minor minerals). The approximate time for complete cremation is 2 hours, which may

vary depending on charge weight.

During the years 1990-2000, the BMA Department of Health conducted a
study of low emission crematorium designs by installing 20 new units at various
temples. These wunits featured dual-LPG-fueled chambers, high combustion
temperatures, multi-point combustion, air injection, and photoelectric opacity sensors
to control visible emissions. During fiscal year 1997-1998, the latest year for which

emissions inventory data were available, about 20,150 cremations were conducted in
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Bangkok (PCD, 2004). Data on the emissions from these cremations are shown on
Table 4.21.

Table 4.21 Crematory Emissions, 2000

Parameter NOX | SO2 CO PM VOC
Total Yearly Emissions (metric tons) | 2.331 | 1.428 | 1.938 | 3.052 | 0.262
Emissions Factor per Cremation (kg.) | 0.116 | 0.071 | 0.096 | 0.151 | 0.013

Source: PCD, 2000.

Currently, in Bangkok, about 310 temples with crematoriums are equipped
with multi-chambers, and most temples burn diesel. The wood- or charcoal-fired
furnaces have a single combustion chamber. The gas- and diesel-fueled facilities
typically have dual combustion chambers with automatic burners. Emissions problems
from the facilities, particularly the wood burning type, include visible smoke and
odors. A majority have relatively short stacks, which worsens the odor problem.

From the result of interviewing the key informants from 30 temples in 2005, all
cremation places have been improving their standards and changed to use the multi-
chambered crematorium due to the announcement of BMA (Figure 4.14). This type of
crematorium has firstly developed in Europe in order to mitigate pollutants during

cremation.
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Figure 4.12 Multi- chamber crematoriums

Source: www.pattarapan.com

4.1.10.3 Multi-chambered crematorium with wet scrubbers

The site study of 30 temples examined five crematoriums that were installed
with wet collections to mitigate dust and smoke from cremation (Figure 4.14). Dirty
air was sucked from the chimney, treated by sprays of water and blown out of the
chimney, and dirty water out to the pond near the crematorium. Most wastewater from

wet scrubbers after cremation was released into canals in Bangkok.
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Figure 4.13: Two- chamber crematorium with wet scrubbers

According to interviews with the key informants of the study, all 30 temples

have now improved the standard of crematorium and changed from the one -

chambered crematorium to the two-chambered one instead. Nearly 80% agreed that

crematoriums in their community are new and can work properly. Only 2
crematoriums in the middle zone of Bangkok needed to be improved because they
were old. However, some old crematoriums were still usable because of constant
examinations from the manufacturer and good maintenance. 4.3% of the respondents
did not know about the conditions of the crematoriums in their community because of

a lack of appropriate data.

“We bought a new incinerator five years ago. It is still in a very good condition because  we
look after it very well. We sweep into the incinerator using a long-handle bloom in the
morning. We cannot do it after cremation because it is still very hot inside. We always make it
clean to be ready for the next cremation in the afternoon. The abbot often comes to check the
incinerator himself. He is very strict about the maintenance so we do it very often.”

(An undertaker at Bang Khunthean District)
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Karl (2005) also studied the situation of cremation in Bangkok, and summarized
that the technical standard of crematoria was extremely unsatisfactory. He suggested
all temples improve operational conditions and reduce fuel consumption. His
suggestion was related to the result of in-depth interviews with key informants
explaining the general problems of crematoriums in Bangkok. These informants were
engineers or technicians most of whom were owners of the companies that designed
the crematoriums in Thailand. They all agreed that the temples had limited budgets
and could not provide the best crematorium devices, for example, the burner, which is
one of the most important parts of the incinerator. The statements below express their

reflections:

“We tried to give them the best but we couldn’t. They wanted something cheap and good.” (An

engineer from company A)

“It’s hard to improve the crematorium to reach the standard because of the space in the temple.
We have to put the new incinerator in the old cremation place of the temple. It is very difficult

to locate everything in a limited space.” (An engineer in company B)

The second key informant implied that it was necessary to have adequate space
in the temple for the new crematorium. Most temples wanted to install the new
incinerator in the old crematorium that was built many years ago, often 20-30 years

ago.

“The abbot wants to keep the old structure of the crematorium. That is our main problem. The
temple must find another budget to repair the crematorium after we finish our work. We
understand that the temple does not have money to rebuild a new crematorium. But the area is

so limited that we cannot work properly.” (A technician in company C)

It was beneficial for the study to obtain much useful data from the owners of the
incinerators, who were our key informants. They had experiences in changing old
incinerators in Bangkok to comply with the standards of the BMA. They also gave

some useful suggestions to the temple and to the operators of the incinerator;



Orawon Passornsiri Existing conditions of cremation management in Bangkok /124

“The incinerator must be cleaned after cremation finishes. That will help the incinerator to have
a long life. Maintenance is another important point that the temple must look after very well.
Checking the burner and the blower should be done very often by the technicians.” (An

engineer from company A)

“They should follow the instructions we teach them. The problem is that they don’t know the
engine. They don’t have any knowledge of the incinerator, even of a simple control.”

(A technician from company B)

“They should call the technicians when they have problems with the operation. They should not
do it themselves because the engine can be broken. We always have this kind of problem.”

(Engineer from company C)

To conclude the data about the incinerator derived from the key informants,
and the result of the researcher’s observations. The technical standards of the

incinerators in Bangkok are listed below:

e mostly non-automatic coffin feeding into the cremation chamber (Figure 4.16)
e cremator type, mostly based on flatbed-fixed hearth systems

e cremator design is mostly very simple, limited to 1 to 2 cremations/day

e mostly primary and secondary combustion chambers

e burner systems using oil or gas

¢ no integrated process control system

¢ no flue gas conditioning and cleaning devices

e technical measures reducing PCDD, PCDF and other harmful

substances are not implemented.
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Figure 4.14: Automatic coffin feeding

Source: wormchill.com/id5.html

4.1.11 Location of cremation places

The Bangkok Metropolitan Administration has already taken action by ordering
multi-chamber furnaces to use in some temples in Bangkok. These furnaces would
allow for a better burn out for the flue gases and thus release less pollutants than single
chamber crematoria (UNEP Chemicals, 2001). Nowadays, there are 309 temples in
Bangkok that have their own crematoriums and all of them have changed to two or
multi-chamber types. However, there have still been technical problems occurring
with the technology during cremation, such as difficulty in operating the incinerator.
In some temples, the old incinerator was replaced by the new one without repairing or
rebuilding a new cremation place due to the budget of the temple. The impact of
technology was seen in almost every temple, especially at the temple where wet

scrubbers were used.
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“The water has leaked out and it was left under the crematorium for years. We cannot do

anything about it because the pond cannot be opened”. (A temple at Pranakorn District)

“The water is dark yellow. | can see black dust floating on the surface of the water in the pond.
It’s very dirty. The water is left in the pond and dumped out to the ground. We let the water

flow on the plants around the crematorium. (A temple at Chatuchak District)

It can be inferred from the statements above that, although the temple had
replaced its incinerator with a more modern one the problems still occurred. The cause
of these difficulties might be the lack of knowledge in operating the technology. The
location of crematoriums could be another issue; perhaps the temple cannot provide

appropriate facilities due to the limitation of space in the temple.

Buranasiri (2001) suggests that significant physical features of a lovely city and
lovely community should be a well-organized and proper land location. How can a
city be a lovely city if the temples are still producing poisonous gases during
cremation? The idea of a centralized-crematorium or cremation center could be the
right alternative for Buddhist cremation. \Well-organized land location for cremation in
a specific location in an area far away from people’s accommodation should be

considered.

4.1.11.1 Centralized- crematoriums or cremation center

Most respondents disagreed with the idea of moving the crematorium from the
community temple to a specific area. There were very few who mostly agreed. They
also mostly preferred to change to use a pollution-free crematorium instead. More than
half of the respondents agreed to reduce materials placed with the body in order to
mitigate pollutants (Table 4.22). Most respondents added in the interview that they did
not agreed with moving the cremation place from the community to a specific area

because they thought the cost would be higher and it would not be convenient to
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travel. Another reason was that they wanted to do the cremation at the temple near

their house where they worshipped.

Table. 4.22 The significance of considerations of cremation management

Considerations to mitigate ResIGCHiRhgone
Total
pollutants
Outer Middle | Inner
zone zone zone
1. Move crematorium from
community to specific area
Most S 6 5.8 28 (5.7%)
Moderate 215 22.7 13.6 100 (20.3%)
Less ¥ 71.3 80.6 365 (74.0%)
2. Change to pollutant-free
crematorium
Most 81.3 80.1 71.8 389 (78.9%)
Moderate 15.8 14.4 24.3 84 (17.0%)
Less 2.9 55 3.9 20 (4.1%)
3. Reduce materials together
with the body
Most 13.4 13.8 22.3 76 (15.4%)
Moderate 62.7 63.0 62.1 309 (62.7%)
Less 23.9 23.2 15.5 108 (21.9%)
Total 209 181 103 493 (100.0%)

Nearly all respondents disagreed with the project of centralized-crematoriums at
the 4 corners of BKK. Very few respondents agreed with the idea, while some of them
were still uncertain about the project (Table 4.23). Changing from what has often been
done in the past is not easy because people are familiar with the old practices. But
changing can create opportunities, as well as problems, for analysts, planners,

managers, decision makers and members of the public (Michell, 2002).
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Table.4.23 Opinions on cremation practices

Residential zone

Cremation practices - Total
P Outer Middle Inner

Z0one Z0one zone

Project of centralized
crematoriums at the

4 corners of BKK

Agree 272-5 21.0 14.6 100 (20.3%)
Disagree 74.6 78.5 84.5 385 (78.1%)
Uncertain 2.9 0.6 1.0 8 (1.6%)
Total 209 181 103 493 (100.0%)

Karl (2005) suggests the possibility that centralized crematoriums in Bangkok
could be a long-term perspective with 3 centers. The design of each centre could be as

follows:

e 2,500 cremations per year and per line (10 cremations per day and
per line, five operation days per week, four cremation lines)
¢ Centre capacity of 10,000 cremations per year (40 cremations per day)
e Technical infrastructure: coffin handling, fuel storage, electricity
connection, reagents handling and filter ash collection/storage
e Low emission gas burners and liquid gas storage
e Bag-house filters with automatic ash collection

e Integral cremation technology

However, the idea of cremation centers in Bangkok could be the right alternative
for cremation in Bangkok but it should come from consensus. Involving stakeholders
from the outset does more than build commitment and ensure all views are
considered. Such involvement also helps to build support by spreading knowledge
regarding the background of the vision, as well as the uncertainties, compromises and

values underlying it. Such insight and understanding usually helps individuals toregard
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the vision as a flexible guide, and to appreciate that with changing circumstances it
may have to be modified (Mitchell ,2002).

Copyright by Mahidol University
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CHAPTER V
PERCEPTIONS OF AND ADAPTION TO CREMATION
MANAGEMENT

5.1 Result and discussions on perceptions of environmental impacts

of cremation

The previous chapter showed that, although most of the temples in Bangkok
have been changing to two-chamber crematoriums, the problems of emissions from
stacks still existed. The main problems that affected the community were particulate,
odor, noise and wastewater, according to the questionnaires and interviews about
people perceptions. To study people’s perception is to understand their views and
thoughts. Most educators believe that perception is in some way connected with
behaviors or practices in reality (Saarinen, 1976; Schiff, 1971; Simon 1982).
Understanding perceptions is useful in making decisions, in problem-solving and in

proposing alternatives for better practices in the future.

The term “perception” refers to images, memory and awareness of objects
through the senses, preferences and attitudes (Moore and Golledge, 1976). According
to the study, when the respondents were asked about the problems they had in their
community, they had to recall their memories and then they expressed their feelings to
the interviewers. They gave opinions based on their experiences and the perceptions of

their lives.
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5.1.1 Perceptions on emissions from cremation

The following examples are perceptions of respondents about cremation impacts
in Bangkok. Most of the respondents thought that they did not have problems from
cremation impacts in terms of particulate, odor, noise and wastewater. When
considering the differences among the three zones, the respondents in the inner zone
had more problems about air pollution than the other two zones. The result was
reasonable because there were more than three cremations per day at the temples in the

inner zone. (Table 5.1)

Table 5.1 Perception of people toward levels of problems from cremation

Problems Residential zone (%) Total
Outer | Middle | Inner
zone zone zone
1. Particulate  High TN 28 7.8 24 (4.9%)
Low 22.0 19.3 17.5 99 (20.1%)
None 72.2 78.5 74.8 370 (75.1%)
2. Odor High 6.7 2.2 6.8 25 (5.1%)
Low 17.2 16.6 175 84 (17.0 %)
None 76.1 81.2 75.7 384 (77.9%)
4. Noise High 2.9 4.4 1.0 15 (3.0%)
Low 26.3 26.0 25.2 128 (26.0%)
None 70.8 69.6 73.8 350 (71.0%)
5. Wastewater High 10.5 6.1 3.9 37 (7.5%)
Low 13.4 16.6 12.6 71 (14.4%)
76.1 77.3 83.5 385 (78.1%)
None
0,
Total 209 181 103 493 (100%)
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Schiff (1971) explained that perception is concerned with the impression one has
of a social stimulus, as the impression is modified by the perceiver’s past experience.
When considering the environmental impacts of cremation, respondents also used their
perceptions of their past experiences. They lived in the area so they could perceive the
impacts easily and regularly. The statements below showed how the respondents
expressed their perceptions on cremation practices:

“The incinerator stack is high and the wind blows the smoke away to another direction. We

are lucky that our house is not affected.” (A respondent at Taling Chan District)

“We always close the windows because we have an air-conditioner. But sometimes the smell
comes into our house. We used to complain to the District about the smoke and odor.
Recently, the newspaper wrote about this temple and asked the authorities to solve the

problem.” (A shopkeeper at Pranakorn District )

People have learnt how to survive in a community. They use their past
experiences to reflect on present behavior and their expectations for the future. In the
quotations above, one respondent felt safe from the smoke because the stack of the
crematorium was high. Using an air-conditioner was another way that the respondent
thought could help reduce the effect from odor. The respondents have tried to adapt
themselves to suit the environment and to survive in a community. In other words,
people’s behavior relies on how people perceive the environment rather than what the

environment actually is (Rapoport, 1980).
5.1.2 Adaptation to impacts of emission

Punpuing (1996) found that adaptation to the problems presented by
commuting in Bangkok was a function of choice and opportunity, which tended to be
related to economic constraints. Commuters may adjust to the problems by adopting
strategies such as leaving home very early and staying late at the office to avoid peak-

hour traffic, or moving so residence and workplace are closer together.

In the same way, it is likely that people in Bangkok who live near temples have
learned how to adapt themselves to cremation practices if they lived near the temple.
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Most respondents stated in the interviews that they thought the problems of cremation
were common because it was part of their life. They said the problems were not so
serious and they could endure and adjust to them in order to get along with the
environment. Many respondents whose houses or workplaces were located near the
temple were accustomed to being in such an environment. They learned to close the
windows to avoid the smoke or odor whenever a cremation took place. Schools
situated in the temples learned how to adjust to the problems by closing before the

regular time and letting the students go back home earlier.

“There had been a lot of smoke and odor for the past ten years, but it is better now. People
have never complained again since the temple used a new crematorium. ” (A key informant
at Bang Khen District)

Adaptation is the capacity of an individual or group to cope with the
environment in order to survive or change. However, a strategy may be adaptive for an
individual, but maladaptive for the group. For example, the individual's gratification
may be at the expense of group welfare or continuity, or the group’s solidarity may
require individual sacrifice. A strategy may be adaptive for the environment against
degradation or pollution, an individual or group may have to suffer, or the survival of
part of the human population may be endangered (cited in Punpuing, 1996).

Most people in Bangkok perceived the impacts of burning a coffin and its
relationship to problems of dust and odor. Most respondents realized that coffins were
the primary cause. Fuel, the body and clothes were seen as a lesser cause, while
formalin was seen to be the least of all causes (Table 5.2). The knowledge of using
formalin may not be known among people because the process normally occurs in the
hospital or at the temple after death. The findings showed that people did not realize
the effect of formalin on the environment. People’s behavior relies on how people
perceive the environment rather than what the environment actually is. Again, it is the

perceived environment (not the actual) which people react towards (Rapoport, 1980).
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Table 5.2 Causes of particulate and odor

Causes Residential zone Total
Outer zone | Middle zone | Inner zone

Body 22.5 215 22.3 109 (22.1%)
Coffin 27.8 27.6 30.1 139 (28.2%)
Clothes 14.8 14.4 15.5 73 (14.8%)
Formalin 1.4 ilen/, 1.9 8 (1.6%)

Fuel 23.9 22.1 23.3 114 (23.1%)
Others 9.6 12.7 6.8 50 (10.1%)

Total 209 181 103 493 (100.0%)

Formaldehyde is a widely used chemical that is a powerful sensitizer of the
immune system. It is directly allergenic and can also trigger reactions to other
substances, widely used in plastics, wood products, insulation, glue, and fabrics
(Cunningham, 2003).

According to the interviews, there were only 4 out of 20 undertakers who
always wore a mask or gloves when performing cremation practices. All of them
realized the effect of formalin on their health but they said they knew how to protect
themselves. Another reason was that they felt uncomfortable if they worked with mask
or gloves. It is necessary that the authority or abbot should be concerned with this
practice and help provide more knowledge to the workers. Giving examples of the

impacts of formalin to people and environment should have been done at the temple.

5.1.3 Perception on effects of cremation practices

As stated at the beginning of this chapter, people’s perceptions influenced the
way they thought about environmental problems, especially the way to mitigate the
problems. Nearly all respondents agreed that the management at the temple was

appropriate and the practices should follow the traditional rite (Table 5.3).
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Table 5.3 Opinions on cremation and funeral management

Residential zone (%)
Management Total
493 (100%
Outer Middle | Inner 93 (100%)
209 181 103
1. Appropriate management
Agree 95.2 96.1 97.1 473 (96.0%)
Undecided 2.4 1.4 0.5 9 (1.8%)
Disagree 24 1.9 1.0 11 (2.2%)
2. Should be economical.
Agree 87.6 86.7 92.2 435 (88.3%)
Undecided 12.0 9.9 7.8 51 (10.3%)
Disagree 0.5 3.3 0.0 7 (1.4%)
3. Should follow the traditional
rite.
Agree 97.1 95.0 95.1 473 (96.0%)
Undecided 14 1.9 1.9 11 (2.2%)
Disagree 1.4 2.4 0.5 9 (1.8%)
4. The honor and status of the
deceased and family should be
the priority not the expense.
Agree 23.4 19.9 15.5 101 (20.5%)
Undecided 20.1 26.5 23.3 114 (23.1%)
Disagree 56.5 53.6 61.2 278 (56.4%)

Some respondents added in the interviews that when someone died, nobody
thought of what was right or wrong. They would follow what old people had done in
the past and they thought it was right. At such a time they would follow what the
temple told them to do. If they did not have enough money for the practices, they
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would try to find it or even to borrow it from someone. They believed that this practice
was the last chance for the family to do their best for the deceased.

“In such a suffering time, people believe in the monks. They go to the temple and follow
whatthe temple asks them to do. It is the way of life of a Thai Buddhist. We are pleased to do
it for the deceased although it’s expensive. Sometimes we borrow money from a friend.”

(A respondent at Bang Khen District)

“It’s our tradition to have flowers. It’s strange if we don’t have them’. (A respondent at Bang
Khen District)

“The temple has different rates according to the items you choose. It depends on your
preferences and the budget you have. It is very convenient.” (A respondent at Bangkhen
District)”.

When the respondents who worked at crematoriums were asked about the
changes in cremation technology, they also expressed their opinions about their jobs.
The data gained from the interviews illustrated their perceptions about the new

incinerator, the multi-chambered one.

“The company taught us to control the engine. They demonstrated us how to do it from the
start until the end. But we cannot solve the problem when it does not work properly. The
temple spent a lot of money each year in fixing the engine. At this moment, the engine is
not running well. We often face a new kind of problem that we do not know. We solve
the problems by ourselves during a busy time because no one else knows how. We
have to finish it in two hours before the upcoming cremation.” (A monk at the temple
at Bang Plad District)

“We admit that we cannot solve the problem about smoke. But it is better than the last
twenty years when we used the old crematoriums. We have four incinerators and three of

them are not in good order. (An abbot at the temple at Pranakorn District)

Sareepong (1998) found the acceptance by abbots of the use of the couple chamber
crematorium in Bangkok Metropolis was moderate although they lacked of
understanding about pollution control. Similarly, in this study, most monks and

undertakers changed their behavior and their thinking to adapt to their situations.



Fac. of Grad. Studies, Mahidol Univ. Ph.D.(Environment and Resource Studies) / 137

Although they lacked of knowledge of operating the new incinerator but they used
their own experiences in changing and adapting old incinerators to comply with the
standard of the MBA. This reinforces the view that such changes are adaptations to the

difficulties perceived (Punpuing,1996).

5.2 Mal-adaption to cremation management

Karan and Chao (1989) explains why people generally act the way they do. They
talk about human beings as being adaptive rather than intelligent. This is not so much
of a theory as a perspective from which to look at things. This perspective is one very
different from what we are usually taught by our society, yet by looking at the world
and at people through this perspective things fall together perfectly.

In this study people were also adaptive to cremation practices by looking at things,
perceived them and tried to adjust themselves to be able to live in the community. For
examples, the opinions of respondents who lived near the temple at Wattana District

expressed their feelings as follow:

“Recently, | emailed to The Office of Wattana District because there was a lot of smoke at
night. They normally do the practices five to six times a day. We often see black smoke after
six 0’ clock until nine 0” clock. It’s our dinner time that we are really upset. But we get used to

it, actually.”(A respondent at Wattana District)

“We have been staying in this area since we were young. We have to walk past the temple to
the bus stop. | know everyone at the temple but | don’t know much about cremation.”
(A respondent who was a shopkeeper at Chatuchak District)

Some adaptive strategies are actually maladaptive for individual and for others.
Some respondents stayed late at their workplace in order to avoid smoke and dust from
cremation near their houses. However, it also appeared that most people were
accustomed to their environment, and as long as their health was not affected, they did

not recognize cremation practices as a problem for their quality of life. The following
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respondent’s adaptation was maladaptive that she did not try to help solve the

environmental problem of the community.

“The smell is very strong during cremation. It is the smell that I recognized well. Although
we close the windows, we can feel it. Sometimes we feel annoyed that we want to move.” (A
shopkeeper at Khlong Toei District)

Some respondents saw environmental problems from cremation were not so
serious because they were uncertain about the impacts. Lacking of information of
pollutants from cremation, people were not interested in trying to solve the problem.
The statements below suggest how people perceived the problems on the day that the
temple has funeral or cremation practices. They are likely to get used to living near a
permanently polluted temple.

From the interviews below about wastewater from wet scrubbers, it appears that
people at the temples do not realize the effects of polluted water that could be
harmful to people’s health. This mal-adaptation causes people do not try to find the
right way to treat the water before release it to the environment.

“There is no effect to the soil in the temple. The plants around the crematorium grow very
well with flowers all year. We have dumped the wastewater from the pond and let it flow on
these plants. | don’t see that it has affected the plants.” (An undertaker at Sai Mai District)

Although there was no effect found in soil investigation, the temple should be
aware of protecting the environment by finding a way to treat the water before
releasing it to the ground. The test results ‘not detected” might be influenced by many
factors, such as the rain or wind. The water from different activities in the temples,

such as cooking or washing, could be another effect.

It is likely that some adaptation strategies are actually maladaptive for the
individual and for others. It can be questioned whether Thai culture influences
adaptation of people. Many researchers have concluded that the Thai are individualist,

calm, flexible, adaptable, fun-loving, irresponsible and optimistic. The Thai have the
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attitude of keeping social interaction friendly, smooth and superficial by looking for
the pleasant side of life (Komin, 1991; Podhisita, 1985 and Pongsapich, 1985; Punpuing,
1996).

Montefiore (2005) proposes why more people are not interested in the
environment. One reason is that sciences and technology are very complex matter to
the non-scientist; and even scientists are so specialized nowadays that most do not
know about geophysiology. How can the ordinary person be expected to know
whether or not the earth has the capacity to withstand our thoughtless use of its
resources and our pollution of its air and earth and rivers and oceans? On the whole
they are a bit frightened of science, and — with a few outstanding exceptions-they do
not know much about environmental matters. To take a stand might expose them as
ignorant and panicky. It would be more prudent, they think, to leave this kind of thing

to others.

Panya and Sirisai (2001) said when posed with the question of responsibility and
what could be done about it, we could observe that here “collective” ideas and
meaning were at work. All people said that environmental problems needed collective
actions from “everyone” and every sector in social. But the government’s role was
seen as ineffective and prone to corruption. The private sector was seen as consisting
of “more bad people than good ones,” who immorally treated nature and the
environments. At the individual and family level, each came up with the difference

responsibilities to solve the environmental problems.

As environmental impacts from cremation is assumed to represent a common
environmental concern, and the problems should be handled. Understanding people’s
perceptions on cremation management of the following key informants from the study

may suggest the relationship between environmental consciousness and action.
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“Although the problem of cremation practices is dependent on local individuals, advice must
come from agencies under the BMA. It’s better for the government to issue orders about laws
and regulations related to cremation practices at the temples. Orders must come from the
BMA.” (A key informant at Pranakorn District Office)

“All organizations and sectors must cooperate among each other. This is not about the
individuals. A single BMA or a temple will not able to do it. We need everyone to take
responsibility together. (A key informant at Wattana District Office)
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CHAPTER VI
RESEARCH IMPLICATIONS

6.1 Appropriate cremation practices

In the two previous chapters, the findings of the study were analyzed to suggest
appropriate ways of cremation management that could mitigate environmental
problems in a community. This chapter proposes alternative cremation practices that
are integrated into key concepts using relevant knowledge obtained from the study. All
aspects that play important roles in choosing the best ways to manage cremation are

examined, such as religion, culture and socioeconomic factors.

Overall, the study found that there were three types of incinerators used in
Bangkok nowadays, namely, one chamber, multi or two chamber and multi chamber
with wet scrubbers. Because the traditional one chamber type produces huge amounts
of emissions to the environment, and because of the consequence BMA regulations,
the temples have been trying to change to a better incinerator, a multi chamber
incinerator. The third type, multi -chamber with wet scrubbers, is now rarely used in

Bangkok because of the weakness of its facilities and wastewater treatment problems.

In this respect, other appropriate practices related to cremation management are
also investigated and analyzed in order to propose alternatives for practitioners. In this
regard, the thesis framework considered and took into account of socioeconomic,

religious and cultural factors.

Since the ultimate goal of this research is to find appropriate approaches to body

management, a great deal of valuable data obtained from the study was synthesized.
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The concepts and ideas were made concise and those that were suitable and

appropriate to be the guidelines for cremation management were selected,as follows:

6.1.1 Crematoriums
6.1.1.1 Multi-chamber crematorium

Currently, according to the relevant knowledge gained from the study, the most
appropriate incinerator in Bangkok is the multi-chamber crematorium. Almost all
temples in Bangkok Metropolis have installed this type which is called a non-polluting
or pollution-free incinerator. As explained in chapter 2, a multiple chamber incinerator
is generally used to cremate human and pet animal remains. An incinerator with two

chambers, primary and secondary, is the most widely used type of cremator.

Figure 6.1: Multi-chamber incinerator

Source: www.pattarapan.com
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To address the problems of emission from cremation, this two chambered
incinerator should be the primary choice for the temple in Bangkok. First the cost is
about 1,500,000-3,000,000 baht which is not too high for some temples. Many new

crematoriums in Bangkok were bought using funds from charity or donations.

In terms of operating the engine, it is not complicated if the user knows how to
work with it. There are control timers that are set automatically, and an opacity
monitor and power switch are installed. During the cremation process, a large part of
the body and other soft tissue are vaporized and oxidized due to the heat, and the gases

are discharged through the exhaust system.

Another advantage is its timing. The approximate time for complete cremation is
2 hours. Moreover, after the incineration is completed, the bone fragments are swept
out of the retort for the operator to process remains, which exhibit the appearance of
grains of sand and recognizable chips of very dry bone. (Lee, 2008;

WWWw.patarapan.com).

Although two-chambered-crematoriums still affects the environment in Bangkok
due to inappropriate operation, there was evidence from the study that the impacts
could be reduced if the temple operates these crematoriums correctly. Good
maintenance provided regularly to the crematorium place would prolong the life of
cremation facilities. According to the interviews, many temples experienced the
problems with leaks in some parts of the chamber causing incomplete combustion.
This problem increased the amount of smoke and dust that irritated the community and
affected people’s health. It is important that cremation operators should be well trained
by the company that installs the facilities. Skilled workers certainly understand how to
work and maintain the equipment. Hence, crematoriums with two chambers can not

help reduce polluted air from the stack if maintenance is neglected.
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6.1.1.2 Two-chambered crematorium with wet scrubbers

Two-chambered crematoriums with wet scrubbers are still operated in some
temples in Bangkok, so the study tested the wastewater, revealing that there can be
environment impacts if these crematoriums are operated inappropriately. The method
of using wet scrubbers could be essential to the mitigation of pollutants in the
atmosphere but it should not increase other impacts because of a lack of correct
treatment to wastewater from the scrubbers. The temple should not finish its duty at
the pond of wastewater, but must to look for a way to treat the polluted water also.
People in the community, not only the monks, should take action to be responsible for
the problems. They should participate in the activities in the community and be
concerned about the impact of pollution. Involving stakeholders from the outset does
more than build commitment and ensure all views are considered. Such involvement
also helps to build support by spreading knowledge regarding the background of the
vision, as well as the uncertainties, compromises and values underlying it. Such
insight and understanding usually help individuals to regard the vision as a flexible
guide, and to appreciate that, with changing circumstances, it may have to be modified
(Mitchell,2002). If the temples have appropriate cremation facilities, especially
wastewater treatment after the process of wet scrubbers, maybe the treated water can

be re-used in the community such as for agriculture or gardening.

Karl (2005) studied the situation of multi-chamber crematoriums in Bangkok
and proposed his views on Best Available Techniques (BAT) and Best Environmental

Practices (BEP) by the following:

e reduction of environmental impact by minimizing combustion-dependent
pollutants, such as CO and total hydrocarbons as well as partly NOx

e reduction of fuel consumption

e improvement of operational conditions

e increase of cremation capacity, in order to compensate the lack of

cremations
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6.2 Coffins

6.2.1 Plain coffins

Funeral ceremonies in Thailand have many more sophisticated processes for
high society people than that for common ones. For example, there will be honored
ingredients surrounding the coffin. The coffins of common people are decorated in a
less colorful style (Sudklaev, 2004). In Thailand, coffins are usually painted in white
and decorated with materials made of plastic. Cloths and sheets inside the coffin are
mostly from polyester and plastic. Wooden coffins are now so expensive that people
tend to use particleboard coffins instead.

In order to reduce the impacts to the environment, a plain coffin should be
encouraged for use in cremation. Not only will it benefit the community, but the coffin

costs less, so that people pay less for the funeral.

6.2.2 Reused coffins, loan coffins

Graedel and Allenby (1995) studied recycling design, including that there are
good reasons to recycle materials, because many of them are of substantial
commercial value. In the case of automobiles, for example, the aluminum, the rubber
and the steel have a scrap value worth a great deal of money in the USA. To use a "re-
usable" coffin for cremation and burial is a return to the parish coffin concept, but it
now offers important environmental and cost benefits. An attractive outer casket can
contain a biodegradable cardboard coffin, to be withdrawn from the outer casket
following the burial ceremony and cremated or buried, the coffin and body remaining
undisturbed. The outer casket can be used repeatedly (Association of Natural Burial
Grounds, 2003).

The idea of reused coffins has also been used in Thailand for many years
because many temples in Bangkok provide used coffins for people to borrow.

Actually, this loan coffin is made of 5 decorated boards that can be temporarily fixed
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like a long box without the bottom part (Figures 6.2 a, 6.3 b). This beautiful coffin box
is large enough to cover the plain coffin that is really used for cremation. The loan
coffin will be used during the funeral ceremony and taken off before cremation.
However, from the interviews, few Thai people preferred this kind of service for many
reasons. First, they could not accept a reused coffin. They thought they should buy a
new one for the deceased although it would be expensive. Second, people believed
that it was what they should do to follow the traditional rite. Moreover, many people
did not know about this service at the temple. They said it could help people who

could not afford the high price of a beautiful coffin.

Figures 6.2 a, 6.2 b: Loan coffins at a temple in BMA

6.3 Materials reduction

Regarding opinions about the reduction of materials placed with the body, most
respondents said the temple could possibly manage. They also agreed to use ordinary
coffins to mitigate air pollution, but they thought it should depend on economic
conditions of the family. In designing a coffin, it is important to avoid using toxic
materials. When such materials must be utilized in a design, they should be easily
identifiable. Components containing toxic materials, such as cadmium, nickel batteries

and mercury relays, should be readily separable (Graedel and Allenby ,1995).
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Jewelry can cause serious operational difficulties. Most metals including
jewelry, bolts or screws and artificial joint and bone splints, pass through the
cremation cycle without difficulty, and are withdrawn at the finish, but it may be better
to remove them first-metallic joints, splints, etc, may be suitable for re-use. Use of
balms, scents, flowers and other natural materials should not pose any difficulties
(Association of Natural Burial Grounds, 2003).

Nowadays, many Chinese Buddhist cremations tend to reduce the materials used
during funeral services and cremation for the sake of convenience and because of
economic reasons. The use of blankets or cloth instead of useless wreaths seems to be
acceptable in Chinese funerals and should be encouraged at this time of economic
crisis. People in Bangkok now also show their sympathy to the family by giving some
kinds of plants that are useful to the temple and community. Cloth and plants are
surely more beneficial than flowers or expensive wreaths that cost 500-2000 baht
each. Based on observations of funerals in Bangkok, people still prefer bringing
wreaths to the funeral. In one famous temple at Wattana district, there were
approximately 200 wreaths at the funeral. It cost about 200,000 baht, money that

people spent uselessly.

But it is difficult to change people’s beliefs, especially ones that they think are
associated with their religion. Change, complexity, uncertainty and conflict are
encountered in many aspects of life. They can create opportunities, as well as
problems, for analysts, planners, managers, decision makers and members of the
public. Change is common in natural and human systems, and can take many forms,
each with the potential to become a trigger or driver for further change (Hadfield and
Seaton, 1999). The interviews expressed people’s beleliefs that the temple could
initiate these useful changes. Any regulations or commands that come from the temple

are assumed to be appropriate and are followed.
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6.4 Funeral

As referred to in Chapter 2, formaline can cause difficulties during cremation
due to its chemical effects. According to the interviews, the amount of formaline
depended on the duration of body preservation. Seven days of preservation needed
more formaline than three days. The amount could be much reduced if the body was
preserved only three days or less. It was not necessary to use formaline at all if the
body was cremated within a day, which was economical for the family, and safer for
the environment. Reducing the days of funeral cerebration means a decline of traffic
congestion in a community, which is also beneficial because of the energy savings.
Clearly, people were aware of economic problems but they still thought about the
society they belonged to their culture and experiences made them decide what they
should do. This suggests policy makers should be concerned about culture and

people’s prior experiences.

The following table (6.1) is the researcher’s proposal which could possibly be an
initiative for appropriate funeral practices in Bangkok. All suggestions are integrated
from whole data collected in this research. However, the practices are varied and

depend on people’s preferences and considerations about expense and suitability.

Table 6.1 Alternatives for funerals

Amount Impacts to
Types of Days of ) ) Overall
of Materials | Coffin the
crematorium | funeral ) appr. cost )
formalin environment
multi- o ) 70,000-
7 most limited | plain most
chambered 100,000
multi- o ) 30,000-
3 least limited | plain less
chambered 50,000
multi- limited plain 5,000-
1 no least
chambered atleast1 | orloan | 10,000
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Cremation practices can be managed appropriately if the temple and the
community realize their impacts on the environment and understand how to manage
together. Knowledge gained from relevant research and documents, including the data
found in this study, have suggested appropriate practices that can be performed in

order to mitigate the environmental impacts.

6.5 Centralized crematorium or cremation center

In Thailand, crematoriums were built in almost every temple without appropriate
urban planning. The cultural and religious beliefs of Buddhist Thais are that cremation
should be performed at the temple in their communities or the one they worship at.
This causes problems at some large and famous temples that need to cremate
frequently, up to 3-6 times a day. The location of the temple and the climate factors
such as wind direction and temperature must have direct impacts on the problems of
odor and dust that are emitted from cremation. Because building and context are
interrelated, people should relate the form and plan of the design to the site, the region

and the climate.

However, there are numerous projects trying to solve the problems of air
pollution in Bangkok, such as the orders from the Bangkok Metropolitan Authority
(BMA) to the temples with crematoriums that might endanger the public or cause air
pollution. These temples had to improve or change their crematoriums to the
acceptable standards in a specified time. Cremations would not be allowed until such
actions were taken (Bangkok State of Environment, 2003). Another project from the
BMA to reduce pollution in Bangkok is the suggestion of cremation management for
the urban area by centralizing cremations at specific areas located at the four corners
of Bangkok. The idea would require to change their cremation places from the temple
to the four cremation centers provided.

Centralized crematoriums suggest a way to reduce environmental impacts on big
cities in the world, in countries such as Japan, UK and New Zealand. The land for
crematoriums will be constructed like a cemetery park along with a parking lot, flower
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garden, and green area. The development of these sorts of "memorial parks™ is a strong
nationwide trend (Horishika, 1986).

The previous chapter proposed that centralized crematoriums or cremation
centers could be the right answer to the third objective of this research, namely,
appropriate practices of cremation (Figure 6.3). According to the research findings, the
project of cremation centers in Bangkok was not accepted because people thought it
could be more expensive, especially the cost of transportation to the center.They
preferred having cremations in the temple they worshipped at and thought that the
temple could best solve the problem (Passornsiri, 2007). One problem is that the
meaning of the term ‘cremation center’ is still unclear to people, which makes them
reluctant to accept this option. Most people thought it was not consistent with their
religion and culture. However, the project could be still launched if it is adopted to
people’s economic and cultural background. Policy makers should start a pilot project
to help people to understand what the idea is. Any new policies or regulations at the
temples including cremation practices should be managed by public participation and

publicized so the community will understand and approve.

Figure 6.3: Cremation center

Source: Hazardous Waste Division, and Hazadous
Substance Management Bureau, PCD, 2004
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The Pollution Control Department (1999) also proposed methods of cremation
practices, calling for special devices to prevent dangerous pollutants such as dioxins
and furans (PCDDs, PCDFs) from entering the chimney or stack of the incinerator. A
device that automatically feeds the coffin to the combustion chamber should be

installed.

Figure 6.4 illustrates a crematorium structure with the best available techniques.
If a centralized crematorium could be a project in the BMA, this kind of incinerator
should be built.

[ %

\ J

Figure 6.4: Structure of best cremator , best available techniques
(BAT)

1. furnace slide gate 2. first chamber 3. ash retention
4. ash after burning 5. ash collecting box 6. after burning chamber
7. pipe for gas 8. gas exit 9. heat control
10. reuse heat 11. bag house filter 12. cyclone cleaning device
13. blower 14. stack 15. air pipe

Source: Hazardous Substance Management Bureau, PCD, 2004.

The idea of centralized cremation places for the urban area could be one
alternative for Bangkok Metropolis. In Japan, two hectares of land were acquired from

a national forest, and a cemetery park was constructed on flat land, along with a
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parking lot, flower garden, and green area. Since 1975, this new centralized
crematorium has been called the Tokyo Memorial Park. The development of these

sorts of “memorial parks” is a strong nationwide trend. Hirochika (1986)

One suggestion is that a centralized crematorium should be set up as an initiate
project in one corner of Bangkok as a model so people can try out the idea. Finally, the
BMA should make inform people and provide them relevant information about

appropriate cremation practices that protect the community and environment.

6.6 Conclusions

6.6.1 Existing conditions of cremation in Bangkok

o It was found that almost all temples in BMA have changed their operations
of cremation from traditional single-chambered to the multi-chambered
crematorium. Environmental impacts still occurred if the operation was not
appropriate. The main problems were that the operators lacked skills in
working with cremation facilities and the temples had limited budgets for

maintenance.

e  The study revealed that crematorium with wet scrubbers could not reduce
the impacts to the community if wastewater was not treated appropriately.
The temple should continue another step to clean the water before

discharging it to canals.

e  Concentration of heavy metals in wastewater from wet scrubbers
associated with the quantity of cremations. High concentration of heavy
metals may be influenced by materials input during cremation or the

composition of the coffin itself.
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o Level of opacity from the stack did not mainly associate with the type of
crematorium. Crematoriums with two chambers could produce the
immense of smoke and dust if the steps of operation or treatment were
inappropriate. To reduce air pollutants by using wet scrubbers did not mean

that the temple could solve the problems.

6.6.2 Perceptions of cremation management

o Most respondents accepted cremation management in Bangkok and agreed
to follow the former rite according to socio-cultural background.
Althoughthey could adjust or adapt themselves to the impacts of cremation
in the community, they agreed to the idea of the reduction of pollutants.
This will be beneficial for authorities to improve any laws or regulations
about cremation management in order to mitigate environmental problems

derived from cremation practices.

o Most people were more concerned to the environment that helped prove the
second hypothesis to be rejected. However, people both in the temple and
community should take their real actions to help reduce the impacts. People
should be aware of any activities in the temple that affect the environment.
Abbots or monks were found to be respectful in a community that helps
possible for them to initiate new cremation practices to reduce the

problems.

6.6.3 Centralized-crematorium

Centralized-crematoriums in Bangkok was not accepted due to economic
problems and the misunderstandings of its practices that people thought it could not
get along with the culture. The project could be still an appropriate practice in
Bangkok if it will be adapted to people’s cultural background. The policy makers
should start an example project to initiate people to get to know how the idea is
suitable. However, the problem of terminology should be tackled first.
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6.6.4 Appropriate cremation practices

This thesis is surely be able to contribute its new knowledge to every sector
related to cremation management. One most significant thesis outcome is the
following suggestions to appropriate management in Bangkok focusing the mitigation
of pollutants:

e  There are two main practices of body management in Thailand; cremation
and burial. Islamic burial seems to be more friendly to the environment due
to the one-day of ceremony and the plain funeral practice. However, burial
also causes the effects to the environment such as the limitation of land and
the impact to soil and water. Religious rites and rituals of Buddhist people
is one important issue for people in making decision to choose the method

of body management.

e  Centralized-crematorium could still be an appropriate practice in Bangkok
if BMA tries to look for feasible plan to prevent economic impacts to
people. The problem of terminology should be tackled first in order to help
people to understand.

o Not only the proposed cremation practice from the government, people
themselves should be aware of the responsibility to the environment when
they perform any practices of cremation. It is a huge benefit to the
environment if a funeral ceremony will finish in one day. An air-
conditioned coffin should be encouraged to use in the temple to reduce
putting formalin into the body. A plain coffin without painting and
decoration should be used instead of fashionable and expensive one. The
clothes and materials for the deceased should be limited at least one
necessary item according to the belief and culture for the sake of the
environmental impacts. To reduce days of funeral ceremony and materials

input in the body and coffin is to lower the amount of pollutants on earth.
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o Bottom ash management was found as a serious problem due to
inappropriate way of disposal. There should be regulations or guides for the

temples to follow in order to reduce the impacts to the community.

6.7 Recommendations

The ultimate goal of this study is to propose appropriate practices to cremation
management focusing on the reduction of pollutants. The following recommendation
can be drawn into two issues:

6.7.1 Future studies for cremation management

Studies on cremation management should be extended to cover the following

areas:

o An investigation of other pollutants from cremation such as dioxin and
furan

o A study of appropriate steps of bottom ash management after
cremation

o A specification of BMA’s project on centralized- crematorium

o An investigation of appropriate maintenance on cremation operation

o An attempt to use alternatives of eco-friendly coffins for Buddhists

. A study of overall steps of appropriate practices of funeral ceremony
concerning to the mitigation of energy

o An economic and social impacts to policy ‘centralized-crematoriums’
at the four provided corners of Bangkok

o A pure scientific study of how the human body increases pollutants if
it is cremation

o A study of alternatives of using wreaths in Buddhist funerals focusing

on economical and cultural concerns
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6.7.2 Related parties and communities

The national policy is one main important issue to set the attempts to manage the
problems on a sustainable basis. Several environment and economic factors, both of
public and private sector, companies and non-profit organizations, need to consider in
supporting scientists or researchers to do more research on cremation management.
Unfortunately, studies, models or scenarios in cremation practices in Thailand are
scarcely seen. It is necessary to unite the interests of all related parties on

implementation of appropriate practices that required national and public cooperation.

After talking with key persons from Bangkok Metropolitan Administration,
discussing the possibilities of managing appropriate ways of cremation practices, these
are the researcher’s recommendations that may be utilized and invested in many ways

in the long run, for examples:

o Provide education programs for related population such as monks,
undertakers and residential communities who are directly affected by the

impacts of cremation.

o Reinforce laws, safety rules and regulations of crematorium, as well as,

announce them to public or educational institutes.

o Look for alternatives of economic practices of Buddhist cremation
concerning to people’s beliefs and culture

o Encourage related parties and communities to care for the environment

impacts according to inappropriate activities of cremation

o Provide preliminary survey in a community and related parties before
proposing any projects related to cremation management and funeral

practices

e  Setting up an appropriate cremation management in one or two temples in
Bangkok as an initiate project. Follow up and provide the right information

of how the proposed idea can save the environment and community.
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Temples, number of cremations/month and their fuel used in Bangkok
Metropolis by Districts in 2000-2005.

.y Cremations/
Districts Temples Month Fuel
Inner (21 districts)
1. Phra Nakhon 1. Makutkasatayaram >120 Diesel
2. Tritosathep >120 Diesel
3. Sangvet 60-120 Diesel
4. Mai Omtrot 60-120 Diesel
2. Dusit 5. Noi Nopakhun <60 Gas
6. Sukhantharam <60 Gas
7. Keawfa Chulamani <60 Diesel
8. Thammapirataram <60 Diesel
9. Thewarat Kunchorn <60 Diesel
10. Sawatwaree Srimaram <60 Diesel
11. Chansamosorn <60 Diesel
12. Somananamboriharn <60 Diesel
13. Hoalampong <60 Diesel
3. Bang Rak 14. Keawchamfa <60 Diesel
15. Mahapritaram <60 Diesel
16. Dwongkhae <60 Diesel
4. Pathum Wan 17. Thepsirintrawart >120 Diesel
18. Somanat 60-120 Diesel
5. Pom Prap Sattru 19. Sraketratworawiharn <60 Diesel
Phai 20. Sunthornthamatharn <60 Diesel
21. Pabplachai <60 Diesel
22. Prapirain <60 Diesel
6. Yan Nawa 23. Chonglom <60 Charcoal
24. Chongnonsi <60 Charcoal
25. Parivas <60 Charcoal
26. Dorgmai <60 Diesel
27. Darn <60 Diesel
28. Klongmai <60 Gas
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29. Klongphum <60 Diesel
7. Samphanthawong | 30. Trimitr Wittayaram <60 Diesel
31. Chaichanasongkram <60 Diesel
32. Chakrawatrajavas <60 Diesel
8. Phaya Thai 33. Phaithan 60-120 Diesel
9. Thon Buri 34. Prayurawongsavas 60-120 Diesel
35. Werurachin 60-120 Diesel
36. Phonimitr 60-120 Diesel
37. Daowkanong <60 Diesel
38. Khunchan <60 Diesel
39. Krachabpinit <60 Diesel
40. Mai Yainui <60 Diesel
41. Bangsakaenorg <60 Diesel
42. Hiranrujee <60 Diesel
43. Rachavarin <60 Diesel
44. Bangnamchon <60 Diesel
45. Kalayanamitr <60 Charcoal
46. Yai Srisuphan <60 Charcoal
47, Chantraram <60 Charcoal
48. Suthavas <60 Charcoal
49. Bangsakae Nai <60
10. Bangkok Yai 50. Kreuwan 60-120 Diesel
51. Deeduad <60 Gas
52. Sangkrajai <60 Diesel
53. Mai Pirain <60 Diesel
54. Thapra <60 Diesel
55. Arunrachawararam <60 Diesel
56. Chawmoon <60 Diesel
57. Rachasitraram <60 Diesel
58. Nargklang <60 Diesel
59. Pradunaisongtham <60 Charcoal
11. Huai Khwang 60. Uthaitharam <60 Diesel
12. Khlong San 61. Pichaiyatikaram <60 Charcoal
62. Anongkaram <60 Diesel
63. Sutharam <60 Diesel
64. Sawetachat <60 Diesel
65. Thongnopakhun <60 Diesel
66. Thongpleng <60 Charcoal
67. Suwan <60 Charcoal
13. Bangkok Noi 68. Chaw-arm 60-120 Diesel
69. Bangsaowthong <60 Diesel
70. Dusitaram <60 Diesel
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14. Din Daeng

15. Sathon

16. Bang Sue

17. Chatuchak

18. Bang Kho Laem

71. Chinorasaram

72. Amarintraram

73. Yangsutharam

74. Rakhang

75. Suwanaram

76. Prayatham

77. Rwogsutharam

78. Suthawas

79. Suwankeeri

80. Bangbamru

81. Pathombutr
Ampawa

82. Bangkhunnon

83. Mali

84. Phoreing

85. Promwongsaram
86. Kunatheerutraram
87. Suthiwararam

88. Lumchareunsatra
89. Don

90. Yanawa

91. Visanu

93. Soythong

94. Prachasatratham

95. Jeamratbamrung

96. Thongsutharam

97. Machnimatitaram
98. Praduthamathipat
99. Bangpho Omawas
100.Wetawanthanmavas

101. Sameanaree
102.Thewasunthorn

103.Paingern
104.Ladboikaw
105.Rajsingkorn
106.Worajanyavas
107.Sai
108.Reungyotsutharam
109.Channai
110.Inbanjong
111.Channorg
112.Bangklonorg

<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60

<60

<60
60-120
60-120

<60
<60
<60

60-120
<60
<60
<60
<60
<60
<60
<60

60-120
60-120

60-120

60-120

60-120
<60
<60
<60
<60
<60
<60
<60

Diesel
Diesel
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal

Diesel
Diesel
Diesel
Diesel

Diesel
Diesel
Charcoal

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Charcoal
Diesel

Diesel
Diesel

Diesel
Diesel
Diesel
Diesel
Charcoal
Charcoal
Diesel
Charcoal
Charcoal
Charcoal
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19. Khlong Toei

20. Rachathewi

21. Vadhana

Middle (18 districts)

22. Bang Khen

23. Bang Kapi

24. Phra Khanong

25. Phasi Charoen

26. Rat Burana

113.Saphan
114.Klongtoeinorg
115.Klongtoeinai

116. Tasanarun
117. Apaitayaram
118. Dishongsaram

119. Thatthong

120. Prasrimahathat

121. Bangboi

122. Triratanaram
123.Siriphongthamnimitr

124. Bungthonglang
125. Thepleela

126. Sriboonleung
127. Prakraisri (Noi)
128. Chanwongsaram

129. Thammongkhon
130. Wachirathamsathit
131. Rajsatthatham

132. Chanpraditharam
133. Nimarnoradee
134. Arngkeaw

135. Yarng

136. Maprawtae

137. Rangboi

138. Botinsanpet

139. Nargprok

140. Pradu Bangjark
141. Kampang

142. Wichitkarnimitr
143. Chaichimplee
144. Nog

145. Parknam (Phangtai)
146. Neunnoradit
147. Apsornsawan

148. Bangpakok
149. Radburana
150. Sarod

>120
60-120
60-120

<60
<60
<60

>120

120
<60
<60
<60

>120
<60
<60
<60
<60

<60
<60
<60

60-120
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60

60-120
60-120
60-120

Charcoal
Diesel
Diesel

Diesel
Diesel
Diesel

Diesel

Diesel
Diesel
Diesel
Diesel

Diesel
Diesel
Diesel
Diesel
Diesel

Diesel
Diesel
Diesel

Diesel
Gas
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal

Diesel
Diesel
Diesel
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27. Bang Phlat

28. Bueng Kum

29. Prawate

30. Suan Luang

31. Chom Thong

151.
152.
153.
154.

155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.

170.
171.
172.

("
174.

Son
Prasertsuthavas
Kaetpradit
Jangrorn

Noinanghong
Chatkeawjongolni
Panurangsri

Roig Bangbamru
Pakineenart
Bangyeekhan
Prayasiri Aisawan
Wimutaram
Karuhabodee
Samakeesuthavas
Awutvigsitaram
Bangplad

Pleng

Thepnaree
Bovornmongkol

Noinchan
Bangteuy
Pichai

Taklam
Krathumseupla

175Keawpitakchareuntham

176.

177.
178.
179.

Tunglanna

Mahabut
Tonsai
Tai

180.Yang

181.
182.
183.

184.
185.
186.
187.
188.
189.
190.
191.
192.
193.

Kajornsiri
Thongnai
Pargbor

Sing
Banghkuntheannai
Keawpaithoon
Bangkhuntheanklang
Bangkhunteannorg
Bangprathunnorg
Yairom
Nangnongworawiharn
Mongkolvararam
Nargnimitr

<60
<60
<60
<60

60-120
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60

60-120
<60
<60

<60
<60
<60
<60

<60
<60
<60
<60
<60
<60
<60

<60
<60
<60
<60
<60
<60
<60
<60
<60
<60

Diesel
Diesel
Diesel
Diesel

Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Diesel
Charcoal
Diesel
Charcoal
Charcoal
Charcoal
Gas

Gas
Gas
Diesel

Diesel

Diesel

Diesel
Charcoal

Diesel
Diesel
Diesel
Diesel
Charcoal
Charcoal
Charcoal

Diesel
Diesel
Diesel
Diesel
Charcoal
Diesel
Diesel
Diesel
Diesel
Diesel
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194. Phothong <60 Diesel
195. Phokeaw <60 Diesel
196. Sai <60 Charcoal
197. Rachaorasaram <60 Charcoal
198. Salakluen <60 Charcoal
199.Nangrachaworawiharn <60 Diesel
200. Srisuk <60 Diesel
32. Lat Phrao 201. Ladphrao >120 Diesel
202. Ladplakaow >120 Diesel
203. Sakornsunprachasa 60-120 Diesel
33. Bang Khae 204. Saladeang 60-120 Diesel
205. Moing 60-120 Diesel
206. Radbamrung 60-120 Diesel
207. Boonyapradit 60-120 Diesel
208. Promsuwansamaki <60 Charcoal
34. Sai Mai 209. Nongyai <60 Diesel
210. Rajniyomtham <60 Diesel
211. Pornpraroingprasit <60 Charcoal
212. Kausuwanaram <60 Charcoal
213. Chareonthamaram <60 Charcoal
214. Yudeebamrungtham <60 Charcoal
36. Khan Na Yao 215. Radsathatham <60 Diesel
216. Boonsrimaneekorn <60 Charcoal
37. Saphan Sung 217. Ladboikaw <60 Charcoal
38.Wang Thonglang - -
38. Bang Na 218. Sri-eam 60-120 Diesel
219. Bangnanai <60 Diesel
220. Bangnanorg <60 Diesel
Gas
39. Thung Khru 221. Thung Khru 60-120 Diesel
222. Bhudabhucha <60 Diesel
Outer (11 districts)
40. Nong Chok 223. Nong Chok <60 Diesel
224. Maikrathumlom <60 Charcoal
225. Lamwangkasuthavas <60 Charcoal
226. Nareerajpradit <60 Charcoal
227. Krathumrai <60 Charcoal
228. Sankasem <60 Charcoal
229. Maichareonraj <60 Charcoal
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41. Min Buri

42. Lad Krabang

43. Taling Chan

230.
231.
232.
233.
234.
235.
236.
237.

238.
239.
240.
241.
242.

243.
244,
245.
246.
247.
248.
249.
250.
754
A
253.
254.
256}

256.
257.
258.
259.
260.
261.
262.
263.
264.
265.
266.
267.
268.
269.
270.
271.
272.
273.
274.

Lamtoyting
U-tapaow
Srichompu
Rajbamrung
Lampakshee
Lampa-ong
Samngarm
Sapsamosorn

Bampenneu
Bangpengtai
Thongsamrit
Sansuk
Mailamnogkweak

Polmanee
Bungboi

Lad Krabang
Plugsathra
Sankaracha
Pagbung
Thippavas
Lanboon
Rachakosa
Suthapoch
Bamrungreun
Khumthong
Uthaithamaram

Indravas

Rarali

Maithepol
Krajomthong
Chaiprugsamala
Changlek

Noinai

Champa

Pho

Monthop

Kaitae
Thongbangchergnang
Prasart

Keaw

Thonh
Rachadathisathan
Kanjanasinghart
Makorg

Sapan

<60
<60
<60
<60
<60
<60
<60
<60

60-120
<60
<60
<60
<60

<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60

<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60
<60

Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Diesel

Diesel
Diesel
Diesel
Charcoal
Diesel

Diesel
Diesel
Diesel
Diesel
Charcoal
Charcoal
Charcoal
Charcoal
Diesel
Charcoal
Charcoal
Charcoal
Diesel

Diesel

Diesel

Diesel
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
Charcoal
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275. Taling Chan <60
276. Pikun <60 Charcoal
44, Bang Khun Thian | 277. Lao 60-120 Diesel
278. Kampang <60 Diesel
279. Kok <60 Diesel
280. Hoikrabue <60 Diesel
281. Thakam <60 Diesel
282. Sakae-ngarm <60 Diesel
283. Thamkunaram <60 Charcoal
284. Bangkradi <60 Charcoal
285. Promrangstri <60 Charcoal
286. Boiphan <60 Charcoal
287. Samdum <60 Charcoal
288. Prachabamrung <60 Charcoal
45. Nong Khaem 289. Udomrangsri 60-120 Charcoal
290. Laksam <60 Charcoal
291. Paileang <60 Charcoal
292. Nong Khaem <60 Charcoal
46. Don Mueang 293. Don Mueang 60-120 Diesel
294. Veruwanaram 60-120 Diesel
295. Bhudhasayam(Srikan) 60-120 Charcoal
47. Lak Si 296. Lak Si 60-120 Diesel
48. Klong Sam Wa 297. Boikeawsathatham <60 Diesel
298. Maisammana <60 Diesel
299. Sukjai <60 Diesel
300. Kubon <60 Diesel
301. Prayasurain <60 Charcoal
302. Lamkradarn <60 Diesel
303. Srisuksathapornrat <60 Diesel
304. Suthisa-ard <60 Diesel
305. Panthongsokaram <60 Charcoal
49. Thawi Watthana | 306. Puranavas <60 Diesel
50. Bang Bon 307. Bang Bon <60 Diesel
308. Dinsukaram <60 Diesel

Source: Environmental Health Division, Department of Health, BMA, 2000 and
Study Visit, 2005
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APPENDIX B
QUESTIONNAIRES

Topic: Environmental impacts of cremation management in Bangkok Metropolis

Part 1. Personal data

1.1 Sex

1. male 2. female age .ievennnn. years

1.2 What is your religion?
1. Buddhism 2. Islam 3. Christianity 4. other (specify)............

1.3 What is your occupation?
1. government employee 2. state enterprise 3. private business
4. private employee O/ OINCF{SEEREPY .. LN /&Y. ..

1.4 What is your education level (completed education)?
1. primary 2. secondary 3. tertiary
4. other (SPecify) .......ooviiiiiinnnnn.

1.5 What is your relationship to the household head?
1. household head 2. spouse 3. household head’s child
4. household head’s parents 5. resident 6. other relative

7. housekeeper/servant 8. other (specify) ..........covvnenn.

1.6 How long have you been in your residence (house/apartment)?
1. less than 1 year 2. 1-5 years 3. 6-10 years
4. more than 10 years 5. other (specify) ...............
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1.6 How far is your residence from the nearest temple? ........................ meters
And in what direction of the temple is it situated? ...,
1. north 2. south 3. east 4. west

5. northeast 6. southeast 7. northwest 8. southwest
1.8 What is the type of your resident?
1. wooden house 2. concrete building
3. wooden flat 4. apartment (floor)...... 5. other (specify)..............

Part 2. General Environment

2.1 Since last year, how have you experienced environmental problems from

cremation in your community?

j Complaints
Problems much | little more

ever never

1. Dust/Smoke
2. Odor
3. Traffic

4. Noice

5. Waste water

6. waste from wreaths and

flowers

2.2 What is the condition of a crematorium at a temple in your community?
1. new and effective 2. new but ineffective 3. old but effective

4. old and ineffective 5. other (specCify)...............oeeenten.
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2.3 What is the cause of particulate matters during cremation?
1. body 2. coffin 3. clothes and things in a coffin
4. formalin 5. fuel 6. others (specify).........

2.4 What is the cause of odor from cremation?
1. body 2. coffin 3. clothes and things in a coffin
4. formalin 5. fuel 6. others (specify).........

2.5 Who do you think can solve environmental problems from cremation?
1. the temple 2. residents near the temple 3. the Office of Sub-district
4. Department of Health 5. Department of Pollution Control

2.6 Have you ever thought to move to other place because of the impacts of
cremation?
1. often 2. sometimes 3. never.

Part 3. Impacts of cremation on health

What do you think about these statements?

Mostly _ Mostly
Items Agree | Moderate | Disagree )
agree disagree

1. Dust from cremation

affect human’s respiratory.

2. Odor from cremation
affect human’s health

3. Odor from cremation

affect working efficiency

4. Odor from cremation

bother people’s mind
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Part 4. Beliefs and rites of funeral management

What do you think on these statements?

Mostly _ Mostly
Items Agree | Moderate | Disagree )
agree disagree

1. Buddhist funeral is

appropriate.

2. Funerals should be

economist.

3. Cremation
management should
follow the traditional

rites.

4. Funeral practices
should not be concerned
much on economics but
the hornor of the

deseased.

Part 5. Alternatives of body management

5.1 Which is an appropriate method of body management for Buddhists?
1. cremation b. burial c. other (specCify)..........cc.oeuvvn

5.2 Which is a priority when you make decision about body management?
(1=most, 2=moderate 3=least)
eevv...... €nvironmental impacts to health
veer...... €CONOMIC Status of family

.......... religious practices
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5.3 What is the best practice of cremation to reduce environmental impacts?
(1=most, 2=moderate 3=least)
............ move a crematorium to other place
veeve..... Use a non-polluted crematory

.+........ reduce clothes and things in a coffin

5.4 Do you agree to reduce decoration materials that cause pollutants in making
coffins?
1. agree 2. diSagree DECAUSE. .. ..o i
3. Other, (Speci ) _—S— R . . .. o ... N ...

5.5 Do you agree to use air- conditioned coffins and to reduce using formalin with the
body?
1. agree EIEENIE D OGR 2N B Y. TR, . R
3. other (SPESRREN . W\ SN N7/ 00 47 AU .. ........ 0. ............

5.6 Do you agree with limiting materials placed in the coffin with the body?
1. agree 2. CISERIESIND GRS . Ny . .
3. OtheR\(SPeCHY ) N T . b B, . e

5.7 Do you agree with improving the standards of crematoriums that the temple needs
a large amount of money?
1. agree 2. diSagree DECAUSE. .. .. vu e
3. OtNEr (SPECITY ) .t eee et et e e e e e e e e

5.8 Do you agree with the project of centralized crematoriums at the four corners of
Bangkok?
1. agree 2. diSagree DECAUSE. ... v

3. Other (SPECITY ) . i e e
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Part 6. Other suggestions and comments about cremation management

Copyright by Mahidol University
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APPENDIX C
Population Density,
Number of Households Population Number of | Temples with
and Temples Density/sg.km | Households | Crematoriums
withCrematoriums in
Bangkok Metropolis by
Districts in 2003.
Districts
Inner (21 districts)
1. Phra Nakhon 13,770 22,727 4
2. Dusit 14,099 44,570 8
3. Bang Rak 10,892 17,891 3
4. Pathum Wan 11,654 30,604 1
5. Pom Prap Sattru Phai 37,307 19,534 6
6. Yan Nawa 5,528 30,332 7
7. Samphanthawong 25,104 9,768 3
8. Phaya Thai 9,438 28,912 1
9. Thon Buri 20,555 53,804 16
10. Bangkok Yai 13,766 25,401 10
11. Huai Khwang 5,316 26,678 1
12. Khlong San 17,708 30,842 7
13. Bangkok Noi 12,799 48,473 18
14. Din Daeng 18,646 53,157 2
15. Sathon 11,402 30,658 5
16. Bang Sue 13,692 48,723 8
17. Chatuchak 5,363 48,619 2
18. Bang Kho Laem 10,419 34,723 10
19. Khlong Toei 10,246 42,015 3
20. Rachathewi 14,299 34,705 3
21. Vadhana 6,572 25,693 1
9,679 707,829 119

Middle(18 districts)
22. Bang Khen 4,246 57,393 4
23. Bang Kapi 5,250 51,954 5
24. Phra Khanong 7,248 31,681 3
25. Phasi Charoen 7,853 41,134 16
26. Rat Burana 6,164 28,649 7
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Bang Phlat
Bueng Kum
Prawet

Suan Luang
Chom Thong
Lat Phrao
Bang Khae
Sai Mai
Khan Na Yao
Saphan Sung
Wang Thonglang
Bang Na
Thung Khru

Outer (11 districts)

40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.

Nong Chok

Min Buri

Lat Krabang
Taling Chan
Bang Khun Thian
Nong Khaem
Don Mueang
Lak Si

Klong Sam Wa
Thawi Watthana
Bang Bon

Total

10,235
5,819
2,582
4,940
6,592
5,365
4,135
3,590
3,178
2,844
5,637
5,470
3,294

4,652

465
1,771
1,066
S5y
1,024
3,435
4,238
5,333
1,058
.
2,566

1,498

3,726

36,795
44,784
39,824
38,808
50,394
33,921
51,975
46,708
25,450
21,859
38,870
33,581
25,675

699,455

24,135
30,805
37,956
27,858
34,486
32,776
46,309
39,890
26,487
14,724
21,042

336,468

, 143,752

MW RPN W N wy

103

86

308

Source: Ministry of Interior, 2005; BMA, 2001.
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APPENDIX D

Opacity standard of emission from crematorium stacks

Report

ORDER NO.
SAMPLING DATE
SAMPLE DESIGNATED AS

: 2003-14017 001
: June 192003
: Enussion Adr Quality

DATE : June 23, 2003

LOCATION : Incincrator Stack, Wal Nakorntham. Sakaew
Parameter Iinit Value Standard*
Stack Dameter Sl fifx6l P
stack: Temperature i) 419 -
Dry Gas Temperature i 4 .
Air Velocity n's 3.99 7
Yolumetrie Flow rate Nm'/hr 2529 f
Moisture " 171 &
i ¥y 13.5 F
CO; ", 43 -
. TSP mgNin’ 45.65 =100
S0l me/Nin’ 4 < 200
N, tas NO») mg/Nm' 03,04 = 50
i) |r|g.\lm: M 1h = 1M
Upacity i 0 1
Remark  : * Reference Condilion are 25 degree Celsius  pressure of 760 mm.Hg. exeess oxvpen conlent

ol 1% und dry basis.
Source @ * Notiliation of Health Division, The Office of Bangkok Meteapolitan
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APPENDIX E

Industrial Emission Standards

Substances Sources Units Standard
Values
Carbonmonoxide Any sources mg/nm® or ppm 1000 or 870
Copper Furnace or smelter mg/nm® 30
Lead Any sources mg/nm® 30
Mercury Any sources mg/nm® 30
Oxides of Boiler/ coal as fuel mg/nm?® or ppm 940 or 500
Nitrogen
Particulate Boiler & Furnace/ mg/nm® 400
coal as fuel
Particulate Boiler & Furnace/ mg/nm® 400
other fuel
Particulate Boiler & Furnace/ mg/nm® 300
heavy oil as fuel

Sulfurdioxide H2S04 production mg/nm® or ppm 3000 or 500
Sulfuric acid Any sources mg/nm® or ppm 100 or 25

Source: Naotification of the Ministry of Industry No. 2, BE 2536 (1993).
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