Zeszyty Naukowe SGSP 2020, Nr 73/1/2020

Renkas Artur, PhD
Lviv State University of Live Safety, Ukraine

DOI: 10.5604/01.3001.0014.0764

Fire Cause Analysis in Religious Sites

Abstract

Annually fires destroy many buildings, and among them are religious properties. This
paper is related to the dynamics of fires on religious sites and to causes of fires in churches.
The main dangers of fires in churches are large number of people, flammable structures, using
furnaces for heating and the absence of the second emergency exit. The main causes of fires in
churches arise from violations of the rules of installation and power grid, operation careless
handling of fire. In order to prevent fires, it is necessary to strictly adhere to the Fire Safety
Rules, to keep the electrical and furnace equipment in good working order, and to carry out
their inspections and maintenance in a timely manner. Also the building should only be left
after making sure that all ignition sources are eliminated.
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Analiza przyczyn pozaréw w miejscach kultu religijnego

Abstrakt

Kazdego roku pozary niszcza wiele budynkéw, wsrod nich sg réwniez obiekty kultu religij-
nego. Niniejszy artykut dotyczy charakterystycznej dynamiki pozaréw obiektéw sakralnych
oraz typowych przyczyn ich powstawania. Do gléwnych zagrozen w miejscach kultu religij-
nego zalicza si¢ duzg liczbe zgromadzonych o0séb, niejednokrotnie fatwopalng konstrukeje,
wykorzystywanie piecow do celéw grzewczych, ograniczong liczbe wyj§¢ ewakuacyjnych. Do
gltéwnych przyczyn pozaréw w tego typu obiektach zalicza sie nieprzestrzeganie przepiséw
przeciwpozarowych (szczegélnie w kontekscie instalacji, w tym instalacji elektrycznych),
nieostrozne obchodzenie si¢ z otwartym plomieniem. W celu zapewnienia wlasciwej ochro-
ny przeciwpozarowej konieczne jest bezwzgledne stosowanie sie do przepiséw przeciwpo-
zarowych, utrzymywanie urzadzen i instalacji we wlasciwym stanie technicznym, przede
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wszystkim poprzez regularne przeglady i konserwacje. Co wiecej, budynki powinny by¢
opuszczane wylacznie w sytuacji, kiedy absolutnie pewne jest wyeliminowanie wszelkich
potencjalnych zrédet pozaru.

Stowa kluczowe: przyczyna pozaru, budynki sakralne, zrédla zaplonu, wierni, obiekty
sakralne, miejsca kultu religijnego

Przyjety: 27.02.2020; Zrecenzowany: 16.03.2020; Zatwierdzony: 16.03.2020

AHani3 NPUYNH NOXKeX y MicAX penirinHnX KynbTiB

AHoTauin

Mopoxy moxxexi sHMIIYOTH 6araTo 6ymiBens, y ToMy 4mcii peniriitai 06’exru. CrarTs
IIOB’sI3aHa 3 JUHAMIKOI0 IOXKeXX Y MICLIAX PeNiriiiHMX Ky/IbTiB Ta MPUYMHAMM HOXEX Y Liep-
kBax. OcHOBHa Hebe3ImeKa II0XKeXi B IlepPKBax — 1ie Be/IMKa KiNMbKiCTb JIFOfelt, TerKo3aitMICTi
KOHCTPYKIIil, BUKOPVCTAHHs [edelt [/ist 06irpiBy Ta BiICy THICTD {PYrOro aBapiifHOTO BIUXOXY.
OCHOBHMMM IPUYMHAMU MOXKEX Yy LIepKBaX € MOPYLIEHH: MpaBU/ iHCTalALIN Ta e1eKTpo-
Mepexi, Heobepe>xHe MOBOMKeHHsI 3 BOrHeM. [I/1s1 3armobiraHHs moxeXX HEOOXiZHO CyBOPO
HOTPUMYBATUCS IPABIUI IOXKEXKHOI Oe3IIeKy, yTPUMYBATHU e1eKTPOOOTaiHAHHS Ta €Yl y
CIIPaBHOMY CTaHi, CBOEYaCHO IPOBOAUTY IIepeBipKY Ta 06CIyrOByBaHHS, 3a/IMIIATI OYAiBITIO

JIMIIE IIC/IA TOTO, SIK BCi JKepesia 3aliMaHHA JIIKBiZlOBaHi.

Kniouosi cnosa: IpuymHa IOXeXi, pesliriliii Ciopyay, gXepesa 3aiiMaHHA, BipyIodi, pei-

TiifHI 06'€KTH, MiCLsI PeNirifiHNX Ky/IbTiB

MpuiiHaTuiA: 27.02.2020; PeueH3oBaHoi: 16.03.2020; 3aTtBepaKeHui: 16.03.2020

Introduction

The church was and still is an important factor in the development of any civilization.
Talking about the role of the Church in Ukrainian society, the fact should be taken
into account that the Church in Ukraine is separated from the State in accordance with
the Constitution. However, ensuring fire safety during worship, protecting religious
buildings from fires is a priority task of the State Emergency Service of Ukraine. The
Service cooperates with all religious denominations and tries to reduce fire risk in
religious properties.
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The purpose of the article is to reveal the peculiarities of fires causes on religious
sites in order to develop appropriate measures to prevent fires.

Results and discussion

According to statistical data as on January 1, 2019 on the territory of Ukraine there was
the following number of registered religious organizations: Orthodox - 19765, Catho-
lic - 5241, Protestant — 10613, Jewish communities - 368, Muslim communities — 277,
Oriental cults — 165, others — 310. In addition, there were 1327 unregistered religious
organizations in Ukraine [1].

Amount of registered religious organizations

368 277165 319
= Orthodox = Catholic Protestant
Jewish communities = Muslim communities = Oriental cults
= Others

Fig. 1. Number of registered religious organizations in Ukraine

Source: [1]

The above-mentioned groups use for needs of worship 23495 religious facilities
and other buildings adjusted for praying. All these buildings are extremely impor-
tant for the society; therefore, we have to take care of their safety, and particularly
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fire safety. Moreover, some of the religious properties are included in the UNESCO
World Heritage List. They include the Saint-Sophia Cathedral and Related Monastic
Buildings in Kyiv, Kyiv-Pechersk Lavra, 12 temples that belong to the Ensemble of
the Historic Centre in Lviv (the Ensemble of St. Yuri’s Cathedral and the Ensemble
of Latin Metropolitan Cathedral), Residence of Bukovinian and Dalmatian Metro-
politans in Chernivtsi, 8 Wooden Tserkvas (Churches) of the Carpathian Region in
Poland and Ukraine on the territory of Lviv, Ivano-Frankivsk and Zakarpattia Regions
[2]. Especially the latter ones are the most vulnerable to fires. There are also a large
number of religious buildings on the territory of Ukraine related to the monuments
of national and local architecture.

The largest number of religious properties is located in the Lviv Region. 176 mon-
uments of architecture are declared as monuments of national importance, 563 mon-
uments of architecture have regional importance and 16 belong to UNESCO World
Heritage List.

The fire hazard of these buildings for visitors consists in the fact that they can ac-
commodate a large number of people. 40% of all religious buildings can accommodate
between 50 and 300 worshipers and visitors, and some of them - even more than 300.
There are about 3% of such religious buildings on the territory of Ukraine [3]. In case
of a fire, panic may occur and people may be injured during the evacuation.

Table 1. Number of visitors in religious buildings

1.\Iuml.)e.r of ViSi,tOI:S Number of religious buildings %
in religious buildings

less 50 11872 58
between 50 and 100 3740 18
between 100 and 200 4201 21
more 300 492 3

The specific nature of religious buildings and structures is their large space. Such
structures are not divided into fire compartments, smoke zones, etc. It means that
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in case of a fire dangerous fire factors (temperature, smoke, oxygen concentration

decrease etc.) would be distributed throughout the entire building [3].

Table 2. Number of religious buildings depending on square of prayer hall

Number of religious buildings depending on square of prayer hall
Religious buildings
less 50 m? between 50 between 250 more 300 m?
and 250 m* and 500 m*
Orthodox 3336 5511 754 80
Catholic 1069 1282 472 52
Muslim 44 75 4 3
Jewish 19 16 6 1

Some religious buildings and structures can be of a significant height. Conse-
quently, ca. 900 religious buildings and structures in Ukraine have domes situated at
an altitude of more than 20 m above the ground level. These structures also include
bell towers or minarets in mosques. According to the laws of heat and mass transfer
in fire, the heat and smoke will rise up. It gives visitors time to evacuate from the
building. Therefore, in such cases there are seldom any victims.

19% of religious buildings and structures are made of wood (about 3500 struc-
tures). They are mostly located in Western Ukraine. Only 10% of religious properties
are constructed entirely of stones. For the rest of them except stones, bricks, reinforced
concrete, in the building constructions wood has been used. For example for overlapping
constructions (domes), elements of load-bearing structures or enclosing structures etc.
Therefore, in the event of a fire, it quickly spreads through wooden structures.

One of the features of religious buildings is that some of them use furnace for
heating. Consequently, ca. 20% of their total number are heated by furnaces. Furnaces
are also used in wooden temples. They require maintenance before the heating season,
chimney cleaning, plastering, making fire-prevention hindering, etc. In addition,
after the heating is completed, it is necessary to check the furnace 2 next hours and
only then leave the building. Only about 10% of religious buildings and structures
are equipped with central heating [3].
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Table 3. Number of religious buildings depending on type of heating

Number of religious buildings depending on type of heating
Religious
buildings Furnace Central . Floor heating | Without
X K Self-heating R
heating heating systems heating
Orthodox 2886 1065 6219 44 3542
Catholic 309 306 1856 26 1895
Muslim 27 11 78 1 0
Jewish 4 12 23 0 3
Other 477 214 1156 23 119

Another danger in the event of a fire is the absence of the second emergency exit.
The number of worship buildings and structures with one emergency exit is 6376
(about 30% of the total amount). If this exit is blocked by fire, there will be no other
exit from the building to escape [3].

Religious properties are also used for purposes other than worship. Some of them
have offices and kitchens inside. Eating, community gatherings, celebrations or other
events may also be held in the halls or function rooms. They can also provide religious
education.

According to statistics, 30 fires happen annually in religious properties. It is less
than 1% of the total number of fires that occur in Ukraine during the year. Fortunately,
there were no victims due to these fires in Ukraine. People can be injured only when
trying to cope with a fire on their own. Nevertheless, even with such a seemingly
small number of fires, the material, spiritual and historical and cultural losses they
cause are quite noticeable for Ukraine; they have a resonant character for the society.

Comparing statistical data related to similar fires in the United States, the sit-
uation proves to be somewhat worse. US fire departments respond to an average of
1,780 fires in religious and funeral properties each year. The National Fire Protection
Association estimates that these fires resulted in an annual average of two civilian
fatalities, 19 civilian injuries, and $111 million in direct property damage. In the
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United Kingdom, there is an average of 2,000 fires each year, resulting in losses of
5 million British pounds.

Let us analyse the statistical data pertaining to fires in Lviv region. Those data
related to fires were obtained from the Main Department of State Emergency Service
of Ukraine in the Lviv Region. Since Ukraine gained independence, 110 fires have
occurred in religious properties on the territory of region. Consequently, 28 wooden
churches were completely destroyed, 82 were damaged. We should also note that there
were 36 fires in wooden religious constructions, which caused full ruin of 28 buildings.
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Fig. 2 Number of fire in religious buildings in the Lviv region
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Source: [own study]

Fires in religious facilities have decreased significantly over the past 27 years,
their number falling from 8 per year in 1991 to 2 in 2019. In 1997 no fires in religious
properties occurred in the Lviv region.

Information about how fires occur and the factors that contribute to them is es-
sential to work out prevention measures. That’s why we have to consider main causes
of fires.

Most often, fires occur between 5:00 pm and 8:00 pm, during the evening liturgies,
or after their completion. Also, fires often take place at night between 01:00 and 04:00
am, when no one is in the church.
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Fig. 3 Fires in religious buildings during the day
Source: [own study]

An analysis of statistical data shows that the phone notifications of a fire were most
often received on Sunday or Monday at night. The main causes of the fires included
careless handling of the fire and violation of the operating rules of the furnaces. The
sources of ignition, respectively, were a candle, a furnace, a chimney.

The main causes of fires in churches are:

« violations of the rules of installation and power grid operation, short circuit - 35%,
careless handling of fire (candle, coking coals, etc.) — 28%,
 arson - 16%,

« violation of fire safety rules when operating furnaces — 4%,
« lightning strikes — 7%,

others (children playing with fire, violation of fire safety rules while performing
fireworks) — 10.

Also, considering fire causes in UK shows are made of different statistical data [8].
Arsons make up almost two thirds of recorded fires. Of the other causes, the most
common one was electrical distribution and electrical appliances, cooking appliances
and candles. Other causes, in decreasing order of occurrence, were central and water
heating appliances, blowlamps, welding and cutting apparatus, space heating equip-
ment, smokers’ materials and matches.
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= violations of the rules of installation and power grid operation, short circuit
= careless handling of fire (candle, coking coals, etc.)
arsons
violation of fire safety rules when operating furnaces
= lightning strikes
= others (children playing with fire, violation of fire safety rules while performing fire works)

Fig. 4 Causes of fires in churches

Source: [own study]

For comparison in the US the following causes of fires have been identified:
* 30% of fires were caused by cooking. Most of these fires were minor;

16% were caused by heating equipment;

16% - intentionally set fires;

10% of fires were caused by electrical distribution or lighting equipment;
* 4% were caused by candle;
o 4% due to lightning.

The highest levels of property damage resulted from fires caused by intentionally set
fires, electrical distribution or lighting equipment, fires caused by heating equipment
and fires caused by lightning strikes.

Such various statistics indicate that fire safety must focus on the causes of fires
that characterize a particular area.

All over the world, the causes of arson include the following reasons:

empty churches are an easy target for pyromaniacs;
o due to church excommunication;
o because of racial hatred;

sectarian campaign of mass violence;
« as a mean of anonymous demonstration of dissent or anti-religious sentiment.
The analysis of fire statistics in the Lviv region shows that the biggest number of
arsons occurred in Catholic churches (15 out of 17 since 1991). This is despite the fact
that half of the churches in the Lviv region are Catholic. Despite information about
arson of orthodox churches of Moscow Patriarchate in certain regions of Ukraine, only
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one case of arson in such churches has been recorded in the Lviv region. Consequently,
church arsons in Ukraine are not a cause of inter-religious, racial or ethnic hatred. In
most cases, it is not possible to identify the person who set the fire or the cause of arson.

Conclusion

The major causes of fires are failures in the electricity network, furnace heating and
careless handling. Therefore, in order to prevent fires, it is necessary, first of all, to
strictly adhere to the Fire Safety Rules and International standards [6,7], to keep the
electrical and furnace equipment in good working order, to carry out their inspections
and maintenance in a timely manner. Secondly, the building may be vacated only after
making sure that all ignition sources (extinguished candles, smoked coal, unplugged
electrical appliances, surface temperature of the furnace and electric heating equipment
are not hot, etc.) are eliminated.
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