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Fire Sprinkler Requirements for Places of Worship, Protecting People and
Property—Final Report

Prepared in response to a request by the 108th General Assembly’s House Local Government
Subcommittee to study House Bill 1649 by Representative Timothy Hill (Senate Bill 1749 by
Niceley), the attached report does not recommend changing the state building code to create
the exceptions proposed in the bill. The bill would have exempted single-story places of
worship located in unincorporated areas of the state from laws and regulations requiring places
of assembly to have fire protection sprinkler systems as long as they
•

have a capacity of no more than 400 persons;

•

do not have a water supply located on the property;

•

have a minimum of two exits, plus one additional exit for every 2,500 square
feet or portion thereof over 4,500 square feet;

•

have a fire alarm system;

•

have fixed seating for at least 250 persons; and

•

were built on or after July 1, 2012.

Few states make similar exceptions because of the risk they pose to the health, safety, and
welfare of the public, firefighters, and property, and because reasonable means are available to
support sprinkler systems where public water supplies cannot.

Fire Sprinkler Requirements for Places of Worship: Protecting People and Property

Contents
Fire Sprinkler Requirements for Places of Worship: Protecting People and Property ..............3
Risks Posed by Fires in Rural Places of Worship ............................................................................5
The Challenges of Fighting Rural Fires ...............................................................................................................6
Risk of Collapse in Buildings with Large Auditoriums ..................................................................................8
Difficulty of Safely Exiting Buildings that Accommodate Large Groups of People ............................8
Significance of Financial and Community Losses .........................................................................9
Reducing Fire Losses in Rural Places of Worship...........................................................................9
Smoke Detectors and Remote Monitoring Systems .................................................................................. 11
Training and Full-Time Firefighters ................................................................................................................... 11
Access to Adequate Water Supplies ................................................................................................................. 12
Automatic Sprinkler Systems.............................................................................................................................. 13
Tennessee Requirements for Fire Sprinklers in Places of Worship ............................................15
Proposed Legislation ....................................................................................................................16
Exceptions for Places of Worship in Other States ........................................................................................ 18
References ......................................................................................................................................19
Persons Contacted or Interviewed ...............................................................................................23
Appendix ........................................................................................................................................29

WWW.TN.GOV/TACIR

1

Fire Sprinkler Requirements for Places of Worship: Protecting People and Property

Fire Sprinkler Requirements for Places of
Worship: Protecting People and Property
From 2009 through 2013, there were 161 fires in places of worship in
Tennessee. Those in places of worship without sprinklers that reported
property losses caused an average of $181,664 in damage per fire,
nearly eight times the amount of damage caused in places of worship
with sprinklers—$23,657 per fire. No one died in any of these fires, but
three firefighters were injured in places without sprinklers. Tennessee’s
experience demonstrates that sprinkler systems help suppress fires and
reduce the risk of both injury and loss of life as well as the cost of property
damage.
Like most states, Tennessee has required sprinkler systems in buildings
with rooms designed to accommodate large groups of people, including
places of worship, at least since the 1980s. Exiting these buildings safely
in an emergency is diﬃcult, especially during a fire. The panic that often
ensues can further endanger the lives of the people in the structure as well
as the firefighters called to the scene. The current building code requires
places of worship, in both incorporated and unincorporated areas, to have
sprinklers if the auditorium
1. exceeds 12,000 square feet,

In Tennessee, from 2009
through 2013, fires
in places of worship
without sprinklers
caused nearly eight
times the amount of
property damage caused
in places of worship with
sprinklers.

2. has an occupant load of 300 or more, or
3. is located on a floor other than the level of the building exit.
Architects and engineers of places of assembly that accommodate 300 or
more people, including places of worship, must submit plans that meet all
building standards, including these sprinkler requirements, for approval
by the state fire marshal’s oﬃce before construction begins.
Automatic sprinkler systems are eﬀective in 96% of fires when they are
activated, and they are activated 91% of the time. When they are not
activated, it’s generally because someone shut the system oﬀ before or
during the fire. National data show that sprinklers in places of worship
contain a fire to its room of origin in 83% of all fires. Limiting a fire’s
spread is important for the safety of community members and firefighters.
In an investigation of a 2004 fire that engulfed a church without sprinklers
in Carthage, Tennessee, resulting in one firefighter fatality and two
firefighter injuries, the National Institute of Occupational Safety and
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Health recommended installing sprinkler systems in places of worship.1
The report noted that sprinklers reduce risks to community members and
firefighters because they can contain fires until the fire department arrives.

House Bill 1649 sought
to exempt single-story
places of worship that
meet specific size,
occupancy, and exit
requirements and
that are located in
unincorporated areas
without a water supply
from the requirement
to install fire protection
sprinkler systems.

In 2013, the Dyson Grove Baptist Church in Johnson County, Tennessee,
moved into a new, larger building that the congregation had built on a rural
site without access to a public water supply. The church was built without
a sprinkler system, and the architect who designed it did not submit plans
to the state fire marshal’s oﬃce. A state electrical inspector, seeing that the
plans were not approved, reported the violation to the state fire marshal’s
oﬃce, which required the church to submit plans. According to the state
fire marshal’s oﬃce, the church’s sanctuary can accommodate 369 people,
enough to require an automatic sprinkler system. The fire marshal’s oﬃce
is allowing the church to continue using the building while the architect
and church members develop a plan to comply with the code, for example
by reducing the size of the sanctuary or installing an automatic sprinkler
system with a water tank and pump suﬃcient to support it, as has been
done in similar situations. Dyson Grove’s architect has submitted new
building plans with a sprinkler system supported by an underground
water storage tank and a pump system. The fire marshal’s oﬃce reviewed
and approved the revised plans.
In the meantime, the Dyson Grove congregation, believing that their
building should be exempt from the current sprinkler requirement,
asked their legislators to change the law. In response to their request, a
bill was introduced to exempt single-story places of worship located in
unincorporated areas from state laws and regulations requiring places of
assembly to have fire protection sprinkler systems as long as they
•

have a capacity of no more than 400 persons;

•

do not have a water supply located on the property;

•

have a minimum of two exits, plus one additional exit for every
2,500 square feet or portion thereof over 4,500 square feet;

•

have a fire alarm system;

•

have fixed seating for at least 250 persons; and

•

were built on or after July 1, 2012.

Only six states have exceptions such as these, and one of them—Florida—
is considering eliminating theirs. Delaware and Massachusetts actually
require sprinklers for smaller places of assembly than does Tennessee.
The House Local Government Subcommittee asked the Commission to
study the proposed legislation, House Bill 1649 by Representative Timothy

1

4

Lutz 2006, 8.
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Hill (Senate Bill 1749 by Niceley; see appendix for a copy). Citing the threat
that it posed to the health, safety, and welfare of the public and firefighters,
as well as the increased risk to property, no engineers, architects, or fire
oﬃcials interviewed by commission staﬀ support the bill. For this reason,
and because reasonable means are available to support sprinkler systems
where public water supplies cannot, the Commission does not recommend
changing the state’s building code to exempt places of worship in such
areas from current fire safety requirements.

Risks Posed by Fires in Rural Places of Worship
Fires in rural places of worship are particularly dangerous for community
members, firefighters, and property. Although from 2009 through
2013 there were no fire deaths or injuries in rural places of worship in
Tennessee, a 2011 University of Tennessee study found that people living
in rural areas are at the highest overall risk for fire death in the state.2
Nationwide, rural communities have a fire death rate that is twice that of
non-rural communities.3 Fires in rural areas often cause more damage to
property. The US Fire Administration reports that rural residential fires
are almost twice as likely to spread throughout an entire structure as those
in non-rural areas.4 From 2009 through 2013 in Tennessee, the average
property value loss per fire in places of worship without sprinklers that
reported damages was 36% in unincorporated areas compared with
only 22% in incorporated areas.5 Fires in places of worship can also be
emotionally burdensome because of the importance of these structures to
the community, especially in small rural communities where they may be
the only gathering place.

A 2011 University of
Tennessee study found
that people living in rural
areas are at the highest
overall risk for fire death
in the state.

Three major factors contribute to the increased risk that fires in rural places
of worship pose to the health, safety, and welfare of people and property:
1. Fighting rural fires is challenging.
2. Places of worship, like all structures with large auditoriums, are
prone to collapse in fires.
3. Safely exiting places of worship during a fire is diﬃcult.

2

Folz et al. 2011, 15.
Gamache et al. 2007, 7.
4
Ibid., 26.
5
Based on data received in an email from Peyton Bullen, Program and Policy Director, Tennessee
Department of Commerce and Insurance, May 27, 2014. Property loss is calculated using the
number of total fires with reported losses—7 of 12 fires with sprinklers and 71 of 94 without
sprinklers had reported values. The data does not distinguish between fires with zero property
damage and fires in which the person reporting it chose not to enter a value for property loss or
total value of property in the national fire database.
3

WWW.TN.GOV/TACIR

5

Fire Sprinkler Requirements for Places of Worship: Protecting People and Property

These factors can be mitigated by installing smoke detectors, staﬃng fire
departments with more full-time firefighters, improving access to water
supplies, and installing automatic sprinkler systems. Some but not all of
these options are available to rural churches such as the recently constructed
Dyson Grove Baptist Church in Johnson County, which is seeking relief
from current state building code requirements.

The Challenges of Fighting Rural Fires

The longer distances that
firefighters must travel to
reach rural fires and the
difficulty of mobilizing
volunteer firefighters
increase the response
times of even the besttrained, best-equipped
departments.

Longer response times and limited access to water make fighting fires in
rural places of worship more diﬃcult. A recent example of the problems
fire departments face in these cases occurred on January 24, 2014, when
a fire destroyed the Lifespring Church outside the municipality of
Greencastle, Indiana. The church was located about five miles from
Greencastle and almost four miles from the nearest fire department. Over
100 firefighters—a mix of volunteers and professionals—responded to the
fire, but their eﬀorts were hindered by the distances they had to travel and
their limited access to water. Because the church was in an area without
fire hydrants and did not have water stored on site, the firefighters had to
shuttle tanker trucks back and forth between the church and the towns of
Greencastle and Bainbridge, five and six miles away by road. No one was
hurt in the incident, but little was left of the building other than its exterior
walls.6
The longer distances that firefighters must travel to reach rural fires and
the diﬃculty of mobilizing volunteer firefighters increase the response
times of even the best-trained, best-equipped departments. In Tennessee
from 2009 through 2013, the average response time for church fires in
municipalities was a little more than four minutes, while the average
response time outside municipalities was nine and a half minutes.7 Fire
stations tend to be farther apart in rural areas than in non-rural areas and
are responsible for larger geographic areas. Some firefighters responding
to the Lifespring Church fire came from more than thirty miles away.
Furthermore, many rural and unincorporated areas are served by majority
volunteer fire departments. In Tennessee, 81% of fire departments, 575 of
709, are defined as volunteer forces.8 These firefighters, who are becoming
more diﬃcult to recruit and retain,9 often must travel from their homes
or places of work to a fire station before responding to an incident.10 The

6

Associated Press 2014 and WLKY 2014.
Based on data received in an email from Peyton Bullen, Program and Policy Director, Tennessee
Department of Commerce and Insurance, May 27, 2014.
8
Data received in an email from Dennis Mulder, TFIRS Coordinator, Tennessee Department of
Commerce and Insurance, August 19, 2014.
9
Lauer 2006, 39.
10
Bialik 2012.
7

6
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longer time that it takes firefighters to arrive on scene in rural areas allows
fires to grow larger, making them more diﬃcult and more dangerous to
extinguish.
Limited access to on-site water also increases the challenges for firefighters
in rural areas and greatly increases the risks to property and people. In
areas without fire hydrants, all water used to fight a fire must either be
found in close proximity to the blaze or be transported to the site. Local
streams, ponds, and wells often cannot provide suﬃcient water to fight a
fire and can be diﬃcult to access.11 Without a suﬃcient water source on site,
the fire department must transport all of the water needed to extinguish a
fire in tanker trucks, which may not be able to carry enough water.
A 2011 church fire in a rural area outside of Muncie, Indiana, illustrates
these problems well. A firefighter died when the roof of the building’s
sanctuary collapsed, trapping him inside. Several other firefighters were
injured as they navigated pews and jumped through windows to escape
the smoke-filled sanctuary. Investigative reports attributed the fire’s
deadliness to a number of factors. By the time firefighters arrived, the
fire had engulfed the church’s attic and begun to undermine the roof’s
lightweight wooden truss construction. Furthermore, firefighters had
to rely solely on water from tanker trucks to fight the blaze because the
church was located in a rural area without fire hydrants and did not have
an automatic sprinkler system.12
Even under the best of conditions—even in incorporated areas with
professional fire departments and suﬃcient fire hydrants—fighting fires is
diﬃcult. A 2013 fire that ignited after Sunday services at St. Mary Coptic
Orthodox Church across the road from the Nashville International Airport
destroyed the church sanctuary even though a fire hydrant was on-site
and more than 75 professional firefighters worked for hours to extinguish
the fire, using 35 fire engines, ladder trucks, and other support vehicles.
Although a few people were inside the building when the fire started, and
the roof collapsed before the fire was extinguished, no one was hurt.13

Limited access to onsite water increases
the challenges for
firefighters in rural areas
and greatly increases
the risks to property and
people.

11

Cote 2003, section 10, page 34.
TheIndyChannel.com 2011 and Wertman 2012.
13
Bruck 2013 and News Channel 5 2013.
12
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Risk of Collapse in Buildings with
Large Auditoriums

Dyson Grove Baptist Church

Roofs constructed with trusses spanning
large spaces without additional support
are prone to collapse in a fire. A truss’s
triangular shape provides structural
rigidity under normal conditions but
can deteriorate quickly and without
warning in a fire, allowing the roof to
collapse. Trusses can be particularly
dangerous because the failure of even
one can undermine the whole system
and, when hidden from view in attics,
they can allow fires to grow unnoticed.14
Even so, because they are relatively
inexpensive, they are often used in
buildings with cathedral ceilings to span
long distances and create unobstructed
open spaces. The Dyson Grove Baptist
Church is a typical example. The
church’s sanctuary is a 5,000-squarefoot open room that can accommodate
369 people. It has a wooden cathedral
ceiling and wooden trusses that span its
62-foot width and support its roof.15

Example of a Roof Truss

Difficulty of Safely Exiting Buildings that Accommodate Large Groups of People
Any building that accommodates large groups of people is diﬃcult to exit safely in an
emergency. This is especially true when panic ensues during a fire.16 For example, one
hundred people lost their lives and more than 200 were injured in a 2003 fire at the Station
nightclub in Rhode Island. The building did not have sprinklers, and the fire spread so quickly
that smoke was visible from outside the building after only one minute. After five minutes,
flames were coming through the roof. The number of people trying to get out of the building
at the same time overwhelmed the exits and created a “crowd-crush” in which many people
were stuck in the exit doorways. Rescue eﬀorts were further complicated when major sections
of the roof collapsed, preventing firefighters from accessing the inside of the building to help
potential survivors until the entire fire was suppressed. The bodies found inside piled on top

14

McBirney 2012, 9, Merinar et al. 2005, 1, and Sanders 2014.
Based on information received in emails from Joe Damons, Facilities Construction Specialist, Tennessee Department of
Commerce and Insurance, September 10 and November 12, 2014.
16
Cote 2003, section 13, page 29.
15
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of each other suggested the panic that resulted when people were unable
to escape.17
The addition of fixed seating such as church pews exacerbates the problem
by making it more diﬃcult to navigate aisles and find exits, especially when
visibility is reduced by smoke. The National Fire Protection Association’s
Fire Protection Handbook notes that church visitors attending special
events like weddings and funerals who do not use the building frequently
might not be familiar with its layout and emergency procedures, increasing
the risk of injury or loss of life both to themselves and those who try to
help them.18

Significance of Financial and Community Losses
The financial costs of fires in places of worship can be devastating. From
2009 through 2013, there were 161 fires in places of worship in Tennessee,
an average of almost three fires per month. The following map shows
the location of fires across the state during this period. Losses from the
99 of the 161 fires for which amounts were reported totaled almost $15
million in property damage, an average loss of $150,599 per fire, ranging
from less than $100 to $1.5 million. The average reported property loss
per fire in places of worship that did not have sprinklers was nearly eight
times greater than in places of worship with sprinklers—$181,664 per fire
without sprinklers compared with only $23,657 per fire with sprinklers.19

After a church fire in
Lebanon, Tennessee, a
church member said it
was like dealing with
the loss of a family
member.

Fires in places of worship can also leave a community without an important
gathering space, a distressing and emotional loss that’s not easy to quantify.
For church members, the loss can be like dealing with the death of a family
member.20 After a June 2014 fire destroyed Trinity Church of the Nazarene
in Donelson, a church member said “I know it’s just a building, but it’s still
a part of us. I just don’t know. It’s not good. It’s rough.”21 Congregations
are not always able to rebuild quickly, disrupting the services that they
provide and the activities that their buildings host for the community.

Reducing Fire Losses in Rural Places of Worship
Eﬀective methods for reducing the risks that fires in rural places of worship
pose for community members, firefighters, and property include installing
smoke detectors; staﬃng fire departments with more full-time firefighters;

17

Grosshandler et al. 2005, iii, xx, 2-2, 2-5, 3-2, 3-4, 3-6.
Cote 2003, section 13, pages 29-30.
19
Based on data received in an email from Peyton Bullen, Program and Policy Director, Tennessee
Department of Commerce and Insurance, May 27, 2014.
20
WSMV.com 2012.
21
Flores 2014.
18
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Source: Division of Fire Prevention, Tennessee Department of Commerce and Insurance, 2014.

Fires in Places of Worship, 2009-2013

Place of worship outside municipalities

Place of worship within municipalities
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improving access to water supplies by adding tanks, reservoirs, and fire
hydrants; and installing automatic sprinkler systems to provide immediate
fire suppression. Although each of these methods helps limit the danger
to people and property in a fire, automatic sprinkler systems are the most
eﬀective.

Smoke Detectors and Remote Monitoring Systems
Properly maintained smoke detectors are critical for alerting building
occupants to a fire, reducing property loss and the risk of injury and death.22
The National Fire Protection Association (NFPA) reports that from 2007
through 2011 almost two-thirds of all deaths in residential fires occurred
in homes without functioning smoke detectors.23 They are inexpensive to
install and are recommended by fire professionals for residential and nonresidential buildings.24
Remote monitoring systems—which can be connected to smoke detectors
or automatic sprinklers—can help reduce property loss by reporting fires
directly to 911 communication centers and fire departments.25 Especially
in rural areas with volunteer firefighters and longer response times,
remote monitoring systems serve as an early warning that alerts the fire
department regardless of whether someone hears the alarm at the site.
Although smoke detectors and remote monitoring systems alert building
occupants and fire departments to the presence of smoke or fire, they are
not a substitute for a functioning sprinkler system because they do not
directly suppress and contain fires.

Smoke detectors and
remote monitoring
systems alert occupants
and fire departments to
the presence of smoke
or fire, but they are
not a substitute for a
functioning sprinkler
system because they do
not directly suppress or
contain fires.

Training and Full-Time Firefighters
According to the Federal Emergency Management Agency, a “properly
organized, staﬀed, and deployed fire department” is key to preventing loss
of life and property damage from fires.26 The US Fire Administration has
found that improving firefighter training and equipment can help reduce
injuries, deaths, and property damage caused by fires.27 It lists better
training and equipment as two factors that, in addition to the near universal
installation of smoke detectors and increasing installation of sprinklers,
have contributed to the decline in five-year fire loss rates across the United
States.28 Similarly, researchers at the University of Tennessee report that

22

Cote 2003, section 9, page 5 and Hamins et al. 2012, 30.
Ahrens 2013, iv.
24
Abdelrazek et al. 2013, 13.
25
Cote 2003, section 9, page 10.
26
Federal Emergency Management Agency 2002, 26.
27
Abdelrazek et al. 2013, 12.
28
US Fire Administration 2010, 8.
23
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investments in training and equipment result in shorter response times
and increase the firefighting capability of fire departments.29
Nevertheless, NFPA standards give volunteer fire departments more
than twice as long to respond to fires because they often need to alert
volunteers who aren’t at the station.30 According to the state fire marshal,
from 2011 through 2013, the average response time in Tennessee for allvolunteer fire departments was more than double the average time for
career departments—10 minutes, 27 seconds, for volunteer departments
versus only 4 minutes, 29 seconds, for career departments.31 A volunteer
department that meets NFPA standards may nevertheless have much
slower response times than a professional department.32 Longer response
times allow fires to grow larger, making them more diﬃcult to extinguish
and increasing the risk to people and property.
Unfortunately, fire departments in rural areas are less likely to be well
funded, and many do not have the financial means to support full-time
staﬀ. In Tennessee, rural fire departments receive less public funding than
suburban or urban departments and are more likely to rely on volunteers.
In 2011, there were 181 Tennessee fire departments that relied on donations
for 50% or more of their revenue. Most were located in unincorporated
areas, and all but two were staﬀed entirely by volunteers.33

Access to Adequate Water Supplies
Regardless of how a fire department is staﬀed or how
well it’s funded, it must have ample sources of water.
In densely populated areas, public water systems can
provide suﬃcient water to fight fires; however, they
may not be able to provide suﬃcient flow for fighting
fires in sparsely populated areas where distribution
lines must be small in order to ensure a healthy,
potable water supply. Water utilities generally do
not serve the most rural areas because covering the
expense—including the initial cost of construction
as well as the operational cost of flushing the lines—
would require unaﬀordable water rates.34
Water Storage Tank
29

Folz et al. 2011, 34.
Flynn 2009, 25-26.
31
Data received in an email from Dennis Mulder, TFIRS Coordinator, Tennessee Department of
Commerce and Insurance, September 23, 2014.
32
Bialik 2012.
33
Abdelrazek et al. 2013, 8-9.
34
Telephone interview with Bill Dunnill, General Manager, Consolidated Utility District,
Rutherford County, October 17, 2014.
30
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In areas without on-site water sources, fire departments rely on tanker
trucks to transport water to fires. This creates logistical challenges,
especially with large fires. To provide enough water to extinguish these
fires, departments have to shuttle multiple trucks back and forth to oﬀsite water sources, which are often miles away. In a typical incident, two
volunteer fire departments battled for six hours to extinguish a house fire
in a rural part of Rutherford County on May 10, 2014. The nearest fire
hydrant was three miles away, and firefighters had to shuttle water to the
site. The home was completely destroyed.35
On-site storage tanks and reservoirs mitigate the challenges of transporting
water in areas without a public water system by ensuring that firefighters
have access to an adequate supply of water. These tanks and reservoirs can
be large or small, depending on a building’s size and fire suppression needs.
Tanks, in particular, can also be elevated, on-ground, or underground
depending on the site.36 Although they are expensive to install—even
small tanks can cost more than $15,00037—the use of tanks and reservoirs
to supply water for fire suppression is common in rural areas in several
other states, including Arkansas and Georgia.38 In areas without access
to public water, tanks and reservoirs can also support sprinkler systems.

Automatic Sprinkler Systems
Automatic sprinkler systems are the best first line of defense against fires,
immediately reducing the danger fires pose to the health, safety, and
welfare of community members and firefighters and reducing the damage
to property caused by fires and the water used to put them out. Sprinklers
address the two major challenges of fighting fires in rural areas—longer
firefighter response times and limited access to water. They are activated
by heat, operate before firefighters arrive, and can use water stored in onsite tanks and reservoirs.
According to the NFPA, automatic sprinklers are eﬀective at suppressing
fires in 96% of incidents in which they are activated, and they are activated
in 91% of fires.39 In the relatively few fires when sprinklers do not activate,
it is most often because someone turns oﬀ their water supply before the

Automatic sprinkler
systems are the best first
line of defense against
fires, immediately
reducing the danger
fires pose to the health,
safety, and welfare of
community members
and firefighters and
reducing the damage to
property caused by fires
and the water used to
put them out.

35

Iaccheri 2014.
National Fire Protection Association 2006, section 22, page 5.
37
Telephone interviews with Richard Smith, Division Manager, Superior Fire Protection, October
6, 2014; Tracy Maktenieks, Area Manager, Delta Fire Systems, October 15, 2014; and Jeﬀ Hewitt,
Corporate Engineer, American Fire Protection, October 14, 2014.
38
Telephone interviews with representatives of fire marshal oﬃces in Arizona, Arkansas, Colorado,
Georgia, Idaho, Kansas, Nevada, New Mexico, North Dakota, and Utah, September 2014.
39
Hall, Jr. 2013, 7.
36
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Reasons that Sprinklers Fail to Operate, 2007-2011
System shut off before fire

64%

Manual intervention defeated system

fire starts or overrides the system
during the fire.40 The following
figure shows the reasons sprinklers
fail to operate.

17%

Based on NFPA investigations, fires
grow more quickly when there is
Damaged component
7%
no sprinkler system.41 In places of
Lack of maintenance
6%
worship that have sprinklers, 83%
of all fires are confined to their room
Inappropriate system for fire
5%
of origin compared with only 54% of
fires in those without.42 From 2007
0% 10% 20% 30% 40% 50% 60% 70%
through 2011 nationwide, no deaths
Source: Hall, Jr., John R. 2013. U.S. Experience with Sprinklers. Quincy, MA: National Fire
occurred in fires at places of worship
Protection Association (page vi).
with sprinklers,43 but fires in places
of worship without sprinklers killed
an average of two and injured an average of 19 people each year.44 In
Tennessee from 2009 through 2013, although there were no deaths in fires
in places of worship, three firefighters were injured in places of worship
without sprinklers.45
Sprinkler systems also reduce property damage. From 2007 through 2011
nationwide, the average loss per fire in places of worship without sprinklers
was $67,000 while the loss with sprinklers was $18,000.46 In Tennessee from
2009 through 2013, the average reported property loss per fire in places of
worship that did not have sprinklers was nearly eight times greater than
in places of worship with sprinklers—$181,664 per fire without sprinklers
compared to only $23,657 per fire with sprinklers.47
Sprinkler systems are designed to prevent unnecessary water damage.
During fires, only the sprinklers closest to the fire will activate and operate.48
In areas where freezing temperatures are expected, sprinkler systems are
designed so that water flows through the pipes only in the event of a fire,
reducing the potential for damage from frozen or broken pipes.49

40

Ibid., vi.
Cote 2003, section 10, page 188.
42
Hall, Jr. 2013, 26.
43
Ibid., 35.
44
Campbell 2013, iv.
45
Data received in an email from Peyton Bullen, Program and Policy Director, Tennessee
Department of Commerce and Insurance, May 27, 2014.
46
Campbell 2013, i.
47
Based on data received in an email from Peyton Bullen, Program and Policy Director, Tennessee
Department of Commerce and Insurance, May 27, 2014.
48
Hall, Jr. 2013, 39 and Hickey 2008, 125-126.
49
Hickey 2008, 103.
41
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The cost of installing sprinkler systems varies from around $1 to $2 per
square foot in residential buildings50 and $2 to $4 per square foot in nonresidential buildings,51 not including the cost of installing a water supply
system if one is required. The estimated cost of a sprinkler and water
system, including a tank, pump, water lines, and other components,
for a building similar to the Dyson Grove Baptist Church varies greatly
depending on the building and site, ranging from approximately $100,000
to more than $200,000.52 The tank and pump are usually the largest
portion of the total cost, while the sprinkler system might be only 10%
to 40%. Some of the cost can be oﬀset by reducing the need for fire-rated
walls and other structural features that are not required when sprinklers
are installed.53 A reduction in insurance premiums, while possible, may
not be substantial for large, infrequently used buildings.

Tennessee Requirements for Fire Sprinklers in
Places of Worship
At least since the 1980s, Tennessee’s building codes have required sprinkler
systems in buildings that accommodate large groups of people, including
places of worship, community halls, gymnasiums, and libraries.54
Tennessee law gives the state fire marshal authority to adopt and enforce
rules establishing minimum statewide safety standards for fire prevention,
fire protection, and building construction.55 The law requires the standards
to provide a “reasonable degree of safety to life and property from fire
and hazards incident to the design, construction, alteration and repair of
buildings or structures.”56
Tennessee’s current building code is the 2006 International Building Code
developed by the International Code Council.57 It requires sprinkler
systems in buildings with rooms designed to accommodate large groups
of people, including places of worship, if the auditorium

50

Newport Partners 2013, 2.
Telephone interviews with Richard Smith, Division Manager, Superior Fire Protection, July 21,
2014; Mark Wheeler, Vice President, Arkansas Automatic Sprinklers, October 14, 2014; and Tracy
Maktenieks, Area Manager, Delta Fire Systems, October 15, 2014.
52
This estimate is based on information received in emails from Richard Smith, Division Manager,
Superior Fire Protection; Ken Brinkley, Vice President Sales/Principal, Music City Fire Sprinkler;
Rich Haffke, Project Manager, Overhead Fire Protection; and Mark Hall, Owner, Reliable Fire
Protection, October 2014.
53
Endthoﬀ 1998 and Licht 2000.
54
Telephone interview with Gary West, Assistant Commissioner, Tennessee Department of
Commerce and Insurance, July 17, 2014.
55
Tennessee Code Annotated, Section 68-120-101.
56
Fire Prevention Division, Tennessee Department of Commerce and Insurance.
57
Rules of Tennessee Department of Commerce and Insurance Division of Fire Prevention,
Chapter 0780-02-02.
51
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1. exceeds 12,000 square feet,
2. has an occupant load58 of 300 or more, or
3. is located on a floor other than the level of building exit.59

Places of worship in
Tennessee need to install
sprinkler systems only
if they meet certain
conditions in the state
building code.

Places of worship need to install sprinkler systems only if they meet one
or more of these three conditions, whether they are in incorporated or
unincorporated areas. The state fire marshal’s oﬃce requires architects
of places of assembly that accommodate 300 or more people, including
places of worship, to gain its approval for building plans before beginning
construction.

Proposed Legislation
Dyson Grove Baptist Church in Johnson County is an example of a place of
worship in a sparsely populated, rural area without access to a public water
supply and, because of its size and design, is required by the state building
code to install a sprinkler system. The church congregation completed and
moved into the building in 2013. The building does not have a sprinkler
system, and the architect who designed it did not submit plans to the
state fire marshal’s oﬃce as required by law.60 A state electrical inspector,
recognizing that the plans were not approved, reported the violation to the
state fire marshal, who contacted the architect and asked for a copy of the
plans. Upon inspection of the plans, the fire marshal’s oﬃce determined
that the capacity of the auditorium was large enough to require a sprinkler
system.
According to the state fire marshal’s oﬃce, the church’s sanctuary can
accommodate 369 people, making it large enough to exceed the occupant
load threshold in the state building code and, therefore, require a sprinkler
system. The state fire marshal is allowing the Dyson Grove congregation
to continue using the church temporarily while the architect and church
members develop a plan to meet the requirements of the building code.
Although they could have modified the design of the building so that
the sanctuary would accommodate less than 300 people, they submitted

58

Occupant load refers to the number of people who can safely occupy and exit a building. For
definitions see International Code Council, International Building Code, 2006, section 1002.1.
http://publicecodes.cyberregs.com/icod/ibc/2006f2/icod_ibc_2006f2_10_par004.htm?bu=IC-P2006-000001&bu2=IC-P-2006-000019.
59
International Code Council, International Building Code, 2006, section 903.2.1.3, Group A-3.
http://publicecodes.cyberregs.com/icod/ibc/2006f2/icod_ibc_2006f2_9_sec003.htm?bu=IC-P-2006000001&bu2=IC-P-2006-000019. See Section 303 for the definition of Assembly Group A-3.
60
The Codes Enforcement Section of the Fire Prevention Division forwarded the architect’s signed
letter of competency to the Board of Architectural and Engineering Examiners, who reviewed
the architect’s qualifications and the project and imposed a civil penalty against the architect for
practicing outside his area of competence. Rather than pay a fine, the architect chose to sign a
consent order to voluntarily revoke his license to practice in Tennessee.
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revised plans that include a sprinkler system with an underground storage
tank and fire pump. The fire marshal’s oﬃce reviewed and approved the
revised plans.
Although they submitted new plans, the members of Dyson Grove also
asked their legislators to change the law, believing that their building
should be exempted from the sprinkler requirement. They
argue that neither the well the church uses for its other water
needs nor the stream that runs adjacent to the property is
suﬃcient to support a sprinkler system and that connecting
to the local water utility or installing a water tank and pump
would be impractical and burdensome.
In response to Dyson Grove’s concerns, Representative
Timothy Hill introduced House Bill 1649 (Senate Bill 1749
by Niceley),61 which was sent to the Commission by the
House Local Government Subcommittee. If passed, the
bill would amend current law to exempt from state laws
and regulations requiring places of assembly to have fire
protection sprinkler systems
•

single-story places of worship

•

located in unincorporated areas

•

as long as they
»

have a capacity of no more than 400 persons;

»

do not have a water supply located on the property;

»

have a minimum of two exits, plus one additional exit for
every 2,500 square feet or portion thereof over 4,500 square
feet;

»

have a fire alarm system;

»

have fixed seating for at least 250 persons; and

»

have been built on or after July 1, 2012.

Dyson Grove Baptist Church

Engineers, architects, and fire oﬃcials interviewed by commission staﬀ
opposed the bill, citing the threat that it posed to the health, safety, and
welfare of community members and firefighters. The Tennessee Fire
Chiefs Association opposed the bill in its entirety because the codes
provide the minimum standard of safety.62 The Tennessee Society
of Professional Engineers and the American Council of Engineering
Companies of Tennessee both opposed the bill, saying that their main
priority is the health, safety, and welfare of the public. They said people

61

See appendix.
Telephone interview with Roger Robinson, President, Tennessee Fire Chiefs Association, June
9, 2014.
62
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visiting churches for special events would not necessarily know how to exit the building in a fire, increasing
the risk for community members and firefighters.63 The American Institute of Architects Tennessee noted that
churches accommodate large numbers of people, making them particularly dangerous in the event of a fire
in remote rural areas; sprinklers increase the safety of people using these buildings as well as firefighters.64

Exceptions for Places of Worship in Other States
As shown in the following table, only
eight states have modified the model
building codes’ automatic fire sprinkler
requirements for places of worship. Two
make the requirement more stringent than
the standard in the model code. Delaware
lowered the square footage threshold for
installing sprinklers from 12,000 to 10,000
square feet if a water system is available
and stipulated that individual rooms may
not exceed 10,000 square feet in buildings
where no private or public water distribution system is available. Similarly, Massachusetts lowered the square footage
threshold from 12,000 to 5,000 square feet.
In these two states, sprinklers are required
in smaller auditoriums than in Tennessee.

States with Exceptions to Fire Sprinkler Requirements for Places of Worship
State

Model Codes Adopted

Exception

More Stringent than Model Code
Delaware

2012 NFPA 1 and 101

Reduced square footage threshold from
12,000 to 10,000 square feet.

Massachusetts

2009 IBC*

Reduced square footage threshold from
12,000 to 5,000 square feet.

Florida

2009 IBC and 2009
NFPA 101

Increased occupant load threshold from
zero to 100.

Indiana

2006 IBC

Reduced square footage threshold from
12,000 to 7,000 square feet and removed
occupant load threshold.

Kentucky

2012 IBC

Removed occupant load threshold and level
of exit discharge requirement.

North Carolina
Ohio

2009 IBC
2009 IBC

Removed occupant load threshold.
Removed square footage and occupant load
threshold.

Virginia

2012 IBC

Removed occupant load threshold.

Less Stringent than Model Code

*International Building Code

Six states—Florida, Indiana, Kentucky, Source: Information gathered from state fire marshal’s offices and building codes departments in each
state.
North Carolina, Ohio, and Virginia—
have adopted various exceptions for places of worship that make the sprinkler requirement less stringent.
Each of these states has chosen either to remove or increase the occupant load threshold. Ohio also removed
the square footage threshold, and Kentucky made an exception for places of worship in which the auditorium
is located on a floor other than the level of exit from the building. Representatives from the building code
department or state fire marshal’s oﬃce in five of these six states cited the interests of rural places of worship
without access to water as the reason for creating an exception to the sprinkler requirements. Florida alone
specifically acted to exempt fellowship halls that lack fixed seating and is currently reviewing whether or not
to remove its exception, returning to the original code.
Gaps in national fire incident data limit the ability to determine the eﬀects of the exceptions in each state.
Because fire departments report data voluntarily and participation rates vary, data quality and quantity are
not necessarily consistent, making it diﬃcult to compare fires before and after changes were made to the codes
in diﬀerent states.

63

Telephone interview with Candy Toler, Executive Director, Tennessee Society of Professional Engineers and American Council of Engineering
Companies of Tennessee, May 6, 2014.
64
Telephone interview with Trey Wheeler, Vice President and Head of Government Relations Committee, American Institute of Architects
Tennessee, May 14, 2014.
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Georgia Oﬃce of Insurance and Safety Fire
Commissioner
Clint Berthay, Northeast District
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New Jersey

23

Fire Sprinkler Requirements for Places of Worship: Protecting People and Property

Pat Clinch, Deputy State Fire Marshal
Fire Prevention and Investigation Section Montana
Department of Justice
N. Michael Collier, Senior Building Construction
Engineer
Division of Building Standards and Codes
Oﬃce of Planning and Development
New York Department of State
Mel Cosgrove, Senior Regional Manager
State and Local Government Relations
International Code Council, Alabama
John Cothron, Executive Director
Board of Architectural and Engineering Examiners
Tennessee Department of Commerce and Insurance
Clyde Cummings, Plans Reviewer and Inspector
Oﬃce of the State Fire Marshal
West Virginia Fire Commission
Charles Curtis, Assistant Chief
Bureau of Construction Codes
Michigan Department of Licensing and Regulatory
Aﬀairs
Sheldon Dacus, Vice President
Security Fire Protection, Tennessee
Joe Damons, Facilities Construction Specialist III,
Team Leader
Codes Enforcement Section
Fire Prevention Division
Tennessee Department of Commerce and Insurance
Randy Davis, Executive Director
Tennessee Baptist Convention
Vicki Davis
Chattanooga Chapter, Tennessee
Building Owners and Managers Association
Bill Degnan, Director
Division of Fire Safety
New Hampshire Department of Safety

24

Lawrence “Joe” Delaune, Chief Architect
Oﬃce of State Fire Marshal
Louisiana Department of Public Safety and
Corrections
Randy Deshon, Fire Prevention Supervisor
Kansas Oﬃce of the State Fire Marshal
John Duncan, Manager
Property and Casualty Insurance Division
Tennessee Department of Commerce and Insurance
Jim Dunlap, President
Fire Protection Systems, Tennessee
Bill Dunnill, General Manager
Consolidated Utility District, Rutherford County,
Tennessee
Fred Durham, Assistant State Fire Marshal
Oﬃce of the State Fire Marshal
Arizona Department of Fire, Building and Life
Safety
Nicole Dutton, Librarian and Records Management
Analyst
National Fire Protection Association
Massachusetts
Leigh Ferguson, Assistant General Counsel
Tennessee Department of Commerce and Insurance
Dave Finger, Chief of Legislative and Regulatory
Aﬀairs
National Volunteer Fire Council, Maryland
Don Finocchio, Code Analyst
Department of Fire Services
Massachusetts Executive Oﬃce of Public Safety and
Security
Rob Geislinger, Section Chief
Fire Life Safety Section
Colorado Division of Fire Prevention and Control

WWW.TN.GOV/TACIR

Fire Sprinkler Requirements for Places of Worship: Protecting People and Property

Mary Beth Gribble, Legislative Liaison
Tennessee Department of Commerce and Insurance
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Mark Hall, Owner
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Mark Lockerman, Director
State Fire Marshal’s Oﬃce
Texas Department of Insurance

Dennis Mulder, TFIRS Coordinator
Fire Prevention Division
Tennessee Department of Commerce and Insurance
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Terri Stemen, Assistant Manager
Customer Service
Brotherhood Mutual Insurance Company
Indiana
Richard Strickland, Chief Fire Code Consultant
Oﬃce of State Fire Marshal
North Carolina Department of Insurance
Aeron Teverbaugh, Policy Analyst
Policy and Technical Services
Oregon Building Codes Division
Karl Thompson, Engineer, IV
Bureau of Fire Prevention
Florida Division of State Fire Marshal
Candy Toler, Executive Director
Tennessee Society of Professional Engineers,
American Council of Engineering Companies of
Tennessee
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Chris Vannoy, Church Member
Dyson Grove Baptist Church, Tennessee
Ljerka Vasiljevic, Senior Design Construction
Engineer
State Fire Marshal’s Oﬃce
Iowa Department of Public Safety
Paula Veltum, Director
Division of Industry Services
Wisconsin Department of Safety and Professional
Services
Wayne Waggoner, Executive Director
Tennessee Fire Sprinkler Contractors Association
Rich Walke, Code Authority
Regulatory Services Department
Underwriters Laboratories, Illinois
Chuck Walker, Fire Chief
Ashland City, Tennessee
Jason Webb, Director of Inspection, Testing and
Maintenance
National Fire Sprinkler Association
Missouri
Gary West, Assistant Commissioner
Fire Prevention Division
Tennessee Department of Commerce and Insurance

Trey Wheeler, Vice President and Head of
Government Relations Committee American
Institute of Architects Tennessee
David White, Program Manager
Building Codes Bureau
Business Standards Division
Montana Department of Labor & Industry
Tommy White, Fire Marshal
City of Sevierville
Eastern Division Representative
Tennessee Fire Safety Inspectors Association
Lindsey Williams, State Fire Marshal and Division
Commander
State Fire Marshal’s Oﬃce
Arkansas Regulatory & Building Operations Services
Kenneth Wood, Fire Protection Engineer, Director
Technical Services Division
Illinois Oﬃce of the State Fire Marshal
Bill Young, Executive Vice President
Associated General Contractors of Tennessee
Robin Zevotek, Research Engineer III
UL Firefighter Safety Research Institute
Illinois

Patricia Westerholm, Plan Review Analyst
State Fire Marshal’s Oﬃce
Wyoming Department of Fire Prevention and
Electrical Safety
Michael Whalen, Construction and Fire Subcode
Oﬃcial
Code Assistance Unit
New Jersey Department of Community Aﬀairs
Mark Wheeler, Vice President Sales
Arkansas Automatic Sprinklers, Inc.
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Appendix
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$1$&7WRDPHQG7HQQHVVHH&RGH$QQRWDWHG7LWOH
&KDSWHU7LWOH&KDSWHU7LWOH&KDSWHU
DQG7LWOH&KDSWHUUHODWLYHWRILUH
VSULQNOHUVLQSODFHVRIZRUVKLS

%(,7(1$&7('%<7+(*(1(5$/$66(0%/<2)7+(67$7(2)7(11(66((


6(&7,217HQQHVVHH&RGH$QQRWDWHG7LWOH&KDSWHU3DUWLVDPHQGHGE\

DGGLQJWKHIROORZLQJODQJXDJHDVDQHZVHFWLRQ



D )RUSXUSRVHVRIWKLVVHFWLRQXQOHVVWKHFRQWH[WRWKHUZLVHUHTXLUHV


 %XLOGLQJFRGHPHDQVDQ\QDWLRQDOO\UHFRJQL]HGFRGHWKDWKDVEHHQ

DGRSWHGE\UHIHUHQFHE\WKHVWDWHRUORFDOJRYHUQPHQWRUDQ\FRGHWKDWKDV
EHHQLPSOHPHQWHGE\RUGLQDQFHRUUHVROXWLRQE\DORFDOJRYHUQPHQW


 3ODFHRIZRUVKLSPHDQVDQ\EXLOGLQJWKDWLV


$ $SSURYHGRUPHHWLQJFULWHULDIRUDSSURYDOE\WKHVWDWHERDUG

RIHTXDOL]DWLRQIRUSURSHUW\WD[H[HPSWLRQSXUVXDQWWREDVHG
RQRZQHUVKLSDQGXVHRIWKHEXLOGLQJE\DUHOLJLRXVLQVWLWXWLRQDQG


% 8WLOL]HGRQDUHJXODUEDVLVE\WKHUHOLJLRXVLQVWLWXWLRQDVWKH

VLWHRIFRQJUHJDWLRQDOVHUYLFHVULWHVRUDFWLYLWLHVFRPPXQDOO\XQGHUWDNHQ
IRUWKHSXUSRVHRIZRUVKLSDQG


 :DWHUVXSSO\PHDQVZDWHUVXSSOLHGE\DSXEOLFRUSULYDWHXWLOLW\

ZDWHUPDLQJUDYLW\WDQNSUHVVXUHWDQNUHVHUYRLURUZHOO


E 1RWZLWKVWDQGLQJDQ\ODZUXOHEXLOGLQJFRGHRUILUHVDIHW\VWDQGDUGWRWKH

FRQWUDU\DILUHSURWHFWLRQVSULQNOHUV\VWHPVKDOOQRWEHUHTXLUHGLQDVLQJOHVWRU\EXLOGLQJ
ORFDWHGLQDQXQLQFRUSRUDWHGDUHDWKDWPHHWVDOORIWKHIROORZLQJUHTXLUHPHQWV
+%
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 ,VDSODFHRIZRUVKLS



 +DVDFDSDFLW\RIQRPRUHWKDQIRXUKXQGUHG  SHUVRQV



 'RHVQRWKDYHDZDWHUVXSSO\ORFDWHGRQWKHSURSHUW\



 +DVDPLQLPXPRIWZR  H[LWVSOXVRQH  DGGLWLRQDOH[LWIRUHYHU\

WZRWKRXVDQGILYHKXQGUHGVTXDUHIHHW VTIW RUSRUWLRQWKHUHRIRYHUIRXU
WKRXVDQGILYHKXQGUHGVTXDUHIHHW VTIW 





 +DVDILUHDODUPV\VWHPDQG



 +DVIL[HGVHDWLQJIRUDWOHDVWWZRKXQGUHGILIW\  SHUVRQV
F ,WLVWKHLQWHQWRIWKHJHQHUDODVVHPEO\WKDWWKLVVHFWLRQVKDOODSSO\

UHWURDFWLYHO\WRDQ\SODFHRIZRUVKLSEXLOWRQRUDIWHU-XO\


6(&7,217KLVDFWVKDOOWDNHHIIHFWXSRQEHFRPLQJDODZWKHSXEOLFZHOIDUHUHTXLULQJ

LW

+%
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