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Environmental Management of Crematorium of Bhopal City
Using Cow-Dung Wood (Logs) as Alternate Fuel

CHAPTER 1

Introduction
1.1 BackgroundOrigin andConcepts

Cremation the practice of reducing a corpse to its essential elem@fdter, Soil,

Fire, Air and Sky by burning is an inextricable part of Indian culture especially in
Hinduism. Generally, Hindus believe that life and death are part of themont

rebirth (samsara). The ultimate goal for many Hindus is to become free from desire,
thereby escaping rebirth and attaining emancipation (moksha), the transcendent state
of salvation. Once liberation is
attained, the soul will be
absorbed into Brahmma the
divine force and ultimate
reality.

These beliefs about the so
and the body form the basis fo
why Hindu  funeral rites
generally includeremation [FEE A 5 | N
Hindustypically : L SR
notcrematecare babies, SR el
children, and saints, who are
believed to be pure andnattached to their bodies; therefore they may be buried
instead oftremated

The practice of cremation on open fires was introduced to the Western world by
the Greeksas early as 100BCE. TheRomans followed Greeks. Cremation in India is
first attested in théormative stage o¥edic civilizationaround(1900 BCE). TheRig-
Vedacontains a reference to the emerging practice.

Burn him not up, nor quite consume him, Agni: let not his body or his skin be scattered,
O all possessing Fire, when thou hast matured him, then send him on his way up to the Fathers.
When thou hast made him ready, all possessing Fire, then do thou give him over to the Fathers,
When he attains unto the life that waits him, he shall become subject to the will of gods.
The Sun receive thine eye, the Wind thy Prana (life-principle, breathe); go, as thy merit is, to earth or
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heaven.
Go, if it be thy lot, unto the waters; go, make thine home in plants with all thy members.

3 Rig-Veda 10.16

In ancient literature of Hinduism, the
death ritual cal
structuredaround the concept that the
microcosm of all living beings is a| |
reflection of a macrocosm of thel.
universe. Historically, Hindu cremations
take place in a cremation ground usuall
near a river or water body and afte
performing last rites the body is placec
on a pyre of wood with feet facing sout
and burned in an open fire by closé
relative preferably, the eldest son. Th
cremated remains are then disposed
in a sacred river with rituals. Those wha
can afford it may prefer to go to speci
sacred places ike Kashi
(Varanasj, Haridwar, Prayagraj (Formerly known Allahabad, Sri-
RangamBrahmaputrdo complete this rite of immersion of ashes into water.

Varanasi: The sacred Burning Ghat in India

Varanasi is among the oldest city of the world at the bank of holiest river the Ganges,
is considered as the most sacred place in India to perform the last rites as people
believes the holier the place, the better the chances one achimksha and
avoidsreincarnation. In Varanasi, the demand of funeral is so high that pyre burns 24
hours and seven day a week because of its holiness.

Varanasi is having a total of 88 ghats (place near bank of river), out of which 2 ghats
are exclusively used as cremat®ite. Across/aranasi, nearly 200 bodies are burned
every day that averages to 73,000 cremations per year. According to the CNN report,
United States a traditional Hindu funeral pyakessix hours and burns 50600
kilograms (1,10R1,323 pounds) ofvoodto burn abodycompletely that cost around
4000 to 5000 Rupees. In Varanasi alone, per year around 36,500 tonnes of wood is
consumed in cremation. Every year fifty to sixty million trees are burned during
cremations in India, which results in about eighitiom tonnes of carbon dioxide or
greenhouse gas emissions.

Environmental Management of Crematorium of Bhopal City Usingavg Wood as Alteate Fuel



https://en.wikipedia.org/wiki/Varanasi
https://en.wikipedia.org/wiki/Haridwar
https://en.wikipedia.org/wiki/Allahabad
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Previously, families who cannot afford the wood for cremation sometimes throw
unburned or partially burned corpses in the river leading to the severe water pollution.
Now, the Government has kmeue rigid in this regard.

O TORNATHAN, CLARK

";:

Figure 1.1 Manikarnika Ghat in Varanasi (Source: Wordpress.com)

This concern at the waste of wood is understandable. At the annual death rate of 11
per thousand in India it is estimated that each year three lakh tonnes wbaily
worth over Rupees 300 Crore is sacrificed at the altar of moksha.

According to some environmentalist, the ceremony of burning human bodies using
wood, with the belief that it releases the soul, is actually a threat to the environment.
All the year romd, million trees are burned during cremation India and while burning
the wood, there is also emission toihesof carbon dioxide gas. The two main
drawbacks of the traditional cremation are air pollution and deforestation. Also
cremation in open groundegerates large amounts of ashes, which are later thrown
into rivers and other water bodies, thereby polluting the water.

However, there has always been a controversy on the use of the electric crematoriums
and Indians largely followhe traditional burnin@f the bodies. In metropolitan cities,

the electric crematoriums are used, but not to a great extdnmost of these have
failed due to religious reasons.

1.2 Cremation Practices in India

The practice of cremation varies in different religions. Allgielns are having their

own perceptions of life after death and the final deposition of themselves or a loved
one. Religious acceptance of cremation is a determining factor for many. Some of the
common practices followed in various religions include:

Hinduism

In Hinduism crematiomakes place in a cremation ground usually near a river or water
body and after performing last rites the body is placed on a pyre of wood burned in an
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open fire by close relativeThe cremated
remains are then disposed of in a sacred r
with rituals. For traditional Hindus, crematio
fit into an overall scheme of destiny. The fi
itself is the medium by which the body
offered to the gods as a kind of last sacrifice.

Buddhism

In Buddhism also remation is the preferre

funeral rite forBuddhistsas well and is
reinforced by the fact that the Buddha was i
himself cremated Cremated remains may k
collected by the family the following day, an
may be kept by the family, enshrined in
columbarium or urn garden, or scattered at sé

T

Christianity

In Christianity lmdies are placed into a casket,
or coffin, and buriedypically 6 feet under in g
local cemetery. Often, headstones are tliegs
placed above ground over the location of
body to state the name and date of birth

and pay respectEven though ‘
ew-friendly, ground burials are the mo
common and traditional method of being
buried.

Islam

Islam strictly forbids cremationislam
hasspecific ritedor the treatment of the bod
after death and prefers burial of the dead b

in the ground as quickly as possible
preferably within a day of death. Embalmirsg
also not permissible, except where required

law.

Judaism

Traditional Jewish law strictly forbidss
cremation, requiring burial instead. The JewiSk
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sacred and nai be buried. Embalming of the deceased is not performed, bsdiie

is to be returned to dust from where it came, as it was created. The deceased is buried
in a plain wooden casket, usually pine, without any metal, to help facilitate natural
decompositia.

Zoroastrianism (Parsis)

Parsisconsider both earth and fire sacrec
anddead bodieare said to be Nasu, i.e. unclean: %
They can therefore neither cremate nor bu

theirdeadas this would pollute fire and earth ‘\
Hence,dead bodieare just placed in ®akhma
i.e. Tower of Silence and allowed to b
decomposed by the sun and scavenging birds.

el

1.3 Modern Cremation Practices

1. Electrical Cremation
The concept of electric cremation is not new. fIit
was commissioned in January 1989 as a part/o
the GangaAction Plan. The basic idea was t0 gl
serve the purpose of river friendly cremation. I
electric cremation body is cremated in a clos
chamber called cremator with the intense heal
generated by electric power. Relative tO
traditional cremation, electric creton is
comparatively less expensive, requires less time,
wood is not burned and therefore, no gas emissions. However, electric cremation has
not been popularized in India due to some tradltlonal beliefs of Hindus regarding
ritual of 6 K a p larfg baknboi '
stick is used to crack open the skull which is
possible in electric cremation.

2. LPG Cremation

The LPG gas automatic burners are built
fan, motor, pump, ignition transformer a
electrode, flame sensor, sequence controller, ga
solenoid valve, air pressure switch and ga
pressure switch. The automatic LPG gas bur
can be hooked with external control signal
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total automation like PLC system, burner trip signal for alarm and hooter can be given
from the burner sequence controller dndner fan can be by passed with a separate
switch without any modification.

3. Aqua Cremation
Aqua cremation also called aquamation,
resomation or alkaline hydrolysis is a methaod
now becoming popular in western countries.
aquamation, the body is placed inpaessure
vessel filled with a mixture of water anc
potassium hydroxide, and heated to
temperature around 160 °C. The process ta
around 5 to 6 hours. The method results i
greenbrown tinted liquid containing aming
acids, peptides, sugars and salts and soft w
bone ash. The ash is returned to the next of ki
deceased. The liquidsi disposed of either
through the sanitary sewer system or in a green space

1.4 Environmental impacts of Cremation

All Hindus believe that the soul of a dead person must be completely detached from
the body and the material world, so that it camddecarnated again. For this, an open
cremation is needed so that the soul can be easily released as soon as the body is
burned atop a massive pile of wo@pen cremations are quite common in India
having many associated environmental issues. Pollutiom fcremations occurs
silently and continuously and it is considered as one of the traditional sources of
environmental contamination.

1. The traditional funeral pyre requires arou
400500 kg of firewood per body tha
constitutes a major part of wooCc
consumption and promotes cutting o
millions of trees and deforestation.

2. The process of corpseemationgenerates
numerous harmful air pollutants, including?
particulate matter (PM), sulfur dioxide
(SO,), nitrogen oxides (NOx), volatile
organic compounds (VOCshnd heavy
metals into the environment.

3. The burning of natural gas for crematio
releases of greenhouse gases, as well as the vaporization of other chemicals
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that may be present in the cremated bodys=
such as mercury used in amalgatantal
fillings, anddioxins and furansAnd also
contributes to resource consumption.
4. As traditionally most of the open pyre
cremations occur near water source like riv
contributes to watergdlution.
5. Immersion of ashes into water bodies aftek
cremation also pollutes them.
6. During cremation there are toxic emissio
associated with if any mercury amalga
dental fillings, plutonium pacemakers
silicone implants, organbalogens and other
toxins accumulated in body due to an
specific medical treatment.

1.5 Project Conceptualization

In India, every year more than seven million Hind
die and the sight of corpses surrendering to the fla
of traditional funeral pyres is part of the country's daily

cycle of life. Traditionally, body is cremated in open near a water source using
firewood. Fifty to 60 million trees are burned during cremations every year in India
and burning those trees emitting about eight million tons of carbon dioxide or
greenhouse gas emissions in the environment. New Delhi alone has around 400
traditional cremation

grounds, while Mumbai has

around 300.Air pollution

and deforestation are not the

only environmental threats

caused by  cremation.

They also generate large

guantities of ash, which are

later thrown into rivers,

adding to the toxicity of

their waters. Als, many

other materials used during

cremation rituals in India

like hairs, bamboos, metals,

clothes, flowers, food items,

plastics etc. is a subject of

prime concem as proper

management of thesé&ems
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