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AB5TRACT
To days , and even more so in coming years, lhe
penetration and developmenl of fuels in industrial,
commercial and domeslic applicalions musl ínevilably
90 h nd in hand wilh lhe lechnological priorily of
respec for lhe environment.

The co stant need reduce pollutant emissions and
save nergy while províding ever improved
performa ces should always remain a primary
concern i ali lechnological R & D programmes.

Facing this conlext lhe fulure belongs lo Nalural Gas.

There has een a world wilde acknowledgemenl Ihal
N.G. is a fuel wilh significanl environmenlal
advanlages l(l íts supply and ul ilizalion because it is
sulphur free, 'does not lead lo lhe emission of
particulales ahd produces relalively low leveis of. . \ .
mlrogens oxides . II produces less carbon díoxyde
per unil of energy used Ihan other fossi! fuels.

More, nalural ga~' is well suited for use in 'highly
energy efficient~\ lechnolog ies which, ati equal
performance , give rise to substanlial primar), energy
savings, Ihis b~ing another írnportant factor in
environmenlal proled~n. /

The combination Of~vailability , and /environmental
advantages ofters the prospect of new markel
opportunilies for gas through use/of development
wich entall the increase application of heal recovery,
lhe local use of gas in indu5Írial applications,
combined heal and power, pow~r generalion in
combined cycles employihg gas' lurbines and stearn
lurbines, fuel cells , NGV. \ / /

The electronic control syste cfevelopmenls in the
gas area is expected aIVa positive factor in a
rational use of energy.

The advantages of lhes ery{erging techonologies are
discussed and examples g/'e \ of polenl ial savings in
energy. I
Communicalion Slru ralion

1 " /ntroducüon

Brief presenlalio I of lhe energelic contexl facing
the demand 's growth \ãnd lhe need of
environment's preservation . \

2 - Place of lhe ATURAL GAS wilhin lhe energelic
choices taking in account environment:
comparativ! approach between f1Jes.

3 " Expositiof of some gas . efficient technoloqies and
processys in the view of a rational use energy

(sa:ling nergy).
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CEMETERIES lN URBAN AREAS

Pacheco, :fi.; Espindola, R. S.; Figueira, J.L.G.;
Spaandennan, A.L.

The word cemetery (from the Greek Kournet érian. of
Kcmão, I sleep) was meanl, in principie, lhe place
where one sleeps , the bedroom. lhe dormilory . It was
under the influence of chrisl ianily that lhe word gol lhe
meaning of resting field after dealh .

The word can only be used correctly for sites where
corpses are buríed in gaves, Ihal is, buried directly
into lhe ground. This way, one can only speak of
cemeleries after the Middle Ages, when lhe dead
were buried in churches or in lhe vicinity of churches
(i.e. in churchyards ).

Earlier, for psychological
hygiene, the burial-places
lhe urban areas.

The hislorian Philippe Aries presenls in his work­
O Homen Perante a Morte (Man Before Death) Volume
I, Publicações Europa/America L1d., Lisbon 1977· lhe
reasons why in Ancient Cultures one did not wanl
lhe presence of lhe dead in lhe city. The home of lhe
living should be separaled from lhe domain of lhe
dead, so as to prevenI any contact, excepl aI lhe
proper days . Accord ing lo lhe aulhor it was an
absoluta rule , prescribed by lhe law of lhe
TwelveTablels : "That no dead man will be buried nor
cremated in lhe city". The Code of Teodos io orders
lha! ali funera l remains were brought out of
Constanl inople: "Thal ali enlombed bodies in ums or
sarcophagus. and bodies buried in soil, will be
removed and placed outside lhe city".

The sarne aulhor quoles lhe commenl of lhe
"jurisconsul" Paul : "No corpse shall be placed in lhe
cily , for lhe sacredness of lhe city shall not be
marked". Concluding, lhe burial-places in ancienl
limes were localed oulside lhe cilies alongside lhe
roads, Iike lhe Via Appia in Rome.

The Barbarian or Merovingian (oldest royal dynasty of
lhe French, founded by Meroveu in approx. 450 A.D.)
cemeleries were discovered at some distance from the
villages, always in lhe middle of lhe fields.

Since lhe VlIlh cenlury in Europe, lhe burial-places in
lhe fields were abandoned and cemeleries were
localed near lhe churches again. The aversion for lhe
proximity of lhe dead and lhe requiremenl lo bury in lhe
oulskirts of the city were disappearing , permitting
burying in lhe churches and in walled cerneteries
unlil lhe XVlllth century . II was only trom Ihis cenlury
onwards Ihal lhe word cemelery began to have its
actual meaning. For reasons of public health it became
again forbidden to bury in churches and it was
recommended lo place lhe dead bodies in adequale
places, as far away as possible trom lhe urban
areas. Again lhe cemeleries were located in lhe
fields, lhe dead were buried far away from lhe living.

ln Brazil, the burying in lhe churches took place unlil
lhe middle of lhe XIX century. On October 25, 1836,
there was an uprising in Bahia knowm as
"Cernlterada". The revoll was againsl a provincial law,
thal would become inlo force the next day, which
prohibiled the burying in churches and urban centers
for sanitary reasons . Corresponding lhe law and
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regarding lhe hygiene of lhe cítles, lhe cemeteries
should be placed oulside lhe city-walls .

ln Paris (France), lhe lransfer of cemeteries to lhe
counlry side began at lhe end lhe XVI century,
allhough it was only carried out ettectively in the XVII
and XVIII cenlury , in lhe Iighl of a policy of increasing
public hygiene (Philippe Ariés , po. cit.) . This happened
lo lhe Cemelery of lhe Innocenl Saints, a cemelery
situated in lhe heart of Paris , where the houses of lhe
Iiving almosl louched lhe tombs of lhe dead (João
Jose Reis - A Morte É Uma Festa (The dealh is a
celebralion) - Ritos Funebres e Revolta Popular no
Brasil do Seculo XIX, Companhia das Letras, 1991. ln
view of ils sanilary problems lhe cemelery was
closed in 1780 and disappeared on the eve of lhe
French Revolulion.

ln lhe city of São Paulo (Brazil), lhe firsl lradilional
cemelery ordered lo be built and opened by lhe Camara
Municipal, was the one of Consolação, wich was
founded in 1856. Many prolesled against lhe
localizalion of lhis cemelery, so dose lo lhe city.
According lo a documenl from this period lhe cemelery
was located "at lhe end of lhe wortd. at lhe edge of lhe
road lo Sorocaba, fianked by grass and meadows". As
a consequence of lhe urban expansion , the cemelery
loday is situated in the heart of the city. This
cemelery and other traditional ones, like lhe one of
Araça and São Paulo, are examples of cemeleries
which were absorbed by urban grow1h and where lhe
living and lhe dead "live" logelher normally .

The inlroduction of cemeleries , mainly in cities wilh
lhe capacity of São Paulo, should receive special
attentlon of urban planners, as this type of
construclion mainlains dose relalions wilh natural
environmenl and public health . Sludies carried out by
lhe Cenlre of Ground Waler Resarch (CEPAS), of lhe
lnstitute of Geosciences of lhe University of São
Paulo, shown serious environmenlal preblems
around various cemeleries located in lhe urban area
of São Paulo, problems like soil erosion , bad smell and
ground water pollution by micro-organisms originaling
from decomposin bodies. This situalion occurs at
lhe cemetery of Vila Formosa, the biggest in Latin
America , situated in lhe south of lhe city of São Paulo.

Anolher problem. very serious from a social and
sanitary viewpoinl, is lhe concenlralion of
impnoverished communilies in lerrain beside lhe
cemeleries, as iI lhe case at lhe cemelery of Vila Nova
Cachoeirinha.

This cemetery is located in lhe north of São Paulo, in
a densely populaled area, eighl kilomelers frem lhe
centre of lhe city on a hill, in a transition zone of lhe
sedimenlary basin lo lhe plaleau . It is lhe second
largest cemelery of lhe city and in view of ils
precarious conditions of mainlenance, lhe people
who Iive in lhe vicinity are exposed lo earth (-Iand-)
slides, bad smell, superficial water drain ott, rise of
waler lable and lo contact wilh ensects and arthopods
originating from the interior of lhe cemelery. This
situatlon attects in particular lhe slum "Morro da
Esperança" (Hill of Hope), at Vila Espanhola . Part of lhis
slum is virtually inside the cemelery , an unacceplable
sltuation in lerms of public health .

The main problem of lhe cíty's cemeteries is lhe
liltle importance lhat is given lo mainlainance and
operation by lhe responsible authorilies. Because of

ENVIRONTECH'95 14

lhis, this type of construction is lumed ínto a risk of
conlaminalion lo lhe environmenlal health.

Cemeteries localized in densely populaled urban
areas like lhe city of São Paulo, should pass for
periodical sanilary assessment. especially lhos e which
are under adminislralion of lhe City Hall. ln lhe case of
São Paulo, where a large part of lhe populalion use
shallow wells , lhe inslallalion of a shallow ground waler
collector near a cemelery can, evenlually, cause heallh
problems lo those who consumes water from lhese
collectors. Regislered hislorical cases in Europe,
especially in lhe cil ies of Bertin and Paris, show a
conlaminat ion of waler in wells which are situated
near cemeleries. The people who made use of lh is
waler catched typhoid fever.

To minimize lhe environmenlal and psychological
impacts that lradilional cemeleries produced, mainly
in urban areas, park-cemeteries or garden-
cerneteries were eslablished, which had abundanl
green, lawns and lrees. AI lhese cemeleries lhe
graves are marked only by a bronze plaque. Resulting
in a lype of cemelery which suils vigorously into lhe
urban cíothes , and more so lhan lhe traditional
cemeleries . This way funeral art was changed for
parks, essenlial in the large melropolis, which is
shady and uneslhelic already . II has to be said,
however, that some lraditional cemeteries contain real
works of funeral art and others are tourist attractions
because of lhe celebrilies who are buried lhere . This
is lhe case in lhe Parisian cemelery of Pere la
Chaise.

Wilh respect lo lhe legal siluation, we do nol know the
exislence of laws concerning cemeleries in Brazil at
federal leveI. ln lhe state of São Paulo lhe Sanitary
Code of 1978 exists, which regulales lhe quality of
water, and falis under lhe competense of lhe Slate
Secrelary of Health. The code meels the queslion of
cemeleries in a confuns ing way.

The Act no. 326. of March 21. 1932, regulates
with respecl lo vertical structured cemeleries
São Paulo municipality, withoul any concern
physycal impact.

Wilhin íts environmenlal policy and lhe limils of lts
authority, lhe Company of Environmenlal Sanitation
Technology (CETESB) of lhe Slale of São Paulo,
drafted lhe L1.040.

NORM, dezl93, which secures lhe requiremenls and
lhe condilions for lhe inslallalion and operalion of
cemeleries. ln lhe Iighl of growing problems of space
for lhe inslallalion of cemeleries in urban areas, it
provides guidelines lo prolect and preserve lhe
environmenlal heallh.
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