Risk Solutions

Freezing of Water-Based Fire Protection Systems
Freezing of water in fire protection piping can seriously compromise a property’s fire protection.
This report provides information on methods to prevent the freezing of fire protection systems,
details the steps to be taken in the event of a freezing impairment, highlights concerns related
to the use of anti-freeze in sprinkler systems, and provides suggested precautions to further
reduce the risk of fire.

Introduction

ment, highlights concerns related to the
use of anti-freeze in sprinkler systems, and

For water-based fire protection systems

provides suggested precautions to further

(e.g., automatic sprinkler systems, standpipe
systems, and fire hydrants), freezing of water in
the piping system is an impairment requiring

reduce the risk of fire.

immediate attention. Ice blockages within the

Preventing Freezing

pipe may prevent the system from operating

Water-based fire protection systems located

properly in the event of fire. During periods

in areas where the temperature may fall below

of very cold weather, the likelihood of these

40°F (4°C) should be provided with heat.

systems freezing increases substantially.

Broken windows, ill-fitting doors, and other

While most fire protection freezing

conditions that allow heat loss should be
repaired. Heat should be provided by the

impairments occur because of cold weather,

facility’s heating system. The use of temporary

some systems can be impaired by cold
temperatures created by internal operations,
such as cold storage and refrigerated ware-

heating equipment, such as salamanders and
other unvented, portable fuel-burning heaters
is not recommended, since it introduces fire

housing. Such systems should be designed

and health hazards. Other methods to protect

as dry or pre-action sprinkler systems;
however, an accidental activation of the

fire protection systems from freezing include:

system, improper system restoration following

• Installing a dry-pipe sprinkler system in the
affected area where a wet system has frozen.

activation, or leaking valves can cause these
systems to freeze.

• Verifying that systems protected with antifreeze solution have the proper proportions
of antifreeze and water.

Blockage is not the only concern of water
freezing within pipes. Freezing may cause
pipes to burst, resulting in considerable water
damage. This report provides information
on methods to prevent the freezing of fire
protection system piping, details the steps
to be taken in the event of a freezing impaircontinued

• Providing heated or adequately insulated
enclosures for pipes exposed to low
temperatures.
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• Covering underground pipes by adding
a greater depth of earth over the pipes,
if practical.

Combustibility of Antifreeze

• Keeping snow, water, and ice away from
hydrants, valves, and standpipe connections.
This also will ensure that these items are
accessible when needed.

systems were suspected of actually accelerat-

• Repairing leaking or damaged hydrants, such
as hydrants that have cracked valve seats,
damaged drains, or where underground
water is being forced into the barrel through
the drain.

(FPRF). As a result of this research, a Tentative

In the late 2000, a number of losses occurred,
where antifreeze-based, residential sprinkler
ing fires. These incidents resulted in extensive
research by several organizations, including
the Fire Protection Research Foundation
Interim Agreement (TIA) was issued by the
National Fire Protection Association (NFPA)
Standards Council in August 2012, prohibiting
the use of traditional antifreeze solutions, and

ANTIFREEZE SYSTEMS

requiring listed non-combustible antifreeze

Historically, property owners have used

solutions.

antifreeze to prevent water from freezing

Antifreeze Use

in sprinkler systems where the piping was
exposed to freezing temperatures. Most

Chapter 7.6 of NFPA 13, Standard for the

often these systems were used to protect

Installation of Sprinkler Systems, provides the

smaller areas, such as outside loading docks,

requirements for anti-freeze systems, including

small walk-in freezers, and similar exposures.

restrictions on when and what types of

However, they could also be for larger areas,

solutions can be used, including:

such as refrigerated warehouses and in resi-

• Antifreeze solutions may only be used in
Early Suppression Fast Response (ESFR)
sprinklers that are specifically listed for use
with antifreeze solutions.

dential properties, where the piping is run in
areas that are not protected against freezing
temperatures, such as attic spaces.

• Antifreeze solutions must be listed for use
with sprinkler systems.

Antifreeze systems were often chosen
because of the reduced cost of equipment,

• Placard must be located at the main control
valve for systems using antifreeze, which
indicate the brand, type, concentrate, and
volume of antifreeze used in the system.

installation, and maintenance. However in
recent years, the cost of backflow prevention
devices and the advent of less costly drypipe valve assemblies have made antifreeze

It is important to remember that by definition,

• Antifreeze systems requires piping and
devices to be arranged to prevent antifreeze
solutions from flowing back into the water
source.

an antifreeze system has an antifreeze solution

See the NFPA Antifreeze website at www.

systems less economical than they were in
the past.

in the piping, but once that solution is

nfpa.org/antifreeze for additional information.

discharged, plain water then flows through
the piping. As such, following a discharge,

Managing System Impairments

the system must be carefully drained and

In the event of system impairment due to

refilled with solution.

freezing, the property’s fire protection system
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impairment program should be followed. A fire

sprinkler contractor should be consulted prior

protection impairment program can be used

to attempting to thaw or repair damaged

to reduce the threat to property by limiting

piping, valves, or other system components.

the time that fire protection is unavailable,

To facilitate repairs, portions of the system,

establishing alternate fire detection and alarm

only as large as is necessary, should be shut

activation methods, and providing substitute

off one at a time; repairs affected; and the

fire suppression systems.

section restored to service as soon as possible.

NFPA 25, Standard for the Inspection,

THAWING PIPING

Testing, and Maintenance of Water-Based

Sprinkler piping may be thawed, if not

Fire Protection Systems, includes minimum

severely frozen, by pouring hot water over

requirements for a water-based fire protection

cloths wrapped around the pipe; a hose

system impairment program. At a minimum

connected to a hot water faucet may be

an impairment program should include

suitable to supply the hot water; otherwise,

procedures for:

pails may be used. Electrical resistance heat-

• Suspension of hazardous operations.

ing may also be a practical method to thaw

• Notification of affected employees,
Emergency Response Teams, and the local
fire department.

piping, but should be performed by qualified

• Compartmentalization of work areas to
restrict fire spread.

provide an acceptable alternative to this

personnel under competent supervision.
Electric heating cables (i.e., heat tape) may
method. Severe freezing of sprinkler piping
may require removal of the frozen pipe sections

• Temporary fire protection.

to a heated area until the ice has melted.

• Identification of impaired systems.

Standpipe systems are generally subject to

• Expeditious repair procedures.

the same procedures as sprinkler system

It is also recommended that the insurance

piping; however, should hoses contain water

carrier and local fire department be notified

that freezes, the hoses should be checked for

of the impairment and provided with the

damage, pressure tested, and dried before

following information: the nature and location

being placed back in service.

of the problem, the estimated time of the

If it is necessary to use temporary heating

impairment, and what precautions are being

units, only Listed units should be used. All

taken until full service is restored.

combustibles should be removed from the

See Fire Protection Report FP-44-01,

area, non-essential employees should be

Fire Protection Impairment Management

prohibited from the area, and continuous

Program, for additional information.

monitoring of carbon monoxide should
be provided.

Repairing Frozen Systems

Underground Piping

The type of protection, location, and degree

Only qualified personnel, such as sprinkler or

of freezing will dictate what corrective steps

water and sewer contractors, should attempt

should be used to thaw and repair a water-

repairs to underground piping that has frozen.

based suppression system. A qualified
3
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Aside from actual removal and replacement

use of salt or other corrosive materials is not

(which is difficult in frozen earth), there are

recommended.

two other principal means of repairing such

The setting of a fire around a hydrant is not

piping. One method employs a steam line

recommended, as it is not a very efficient

that is inserted in the frozen pipe to melt the

method and may result in damage to the

ice plug. Electric resistance heating may also

hydrant, which may require replacement of

be employed, if practical.

the hydrant and its barrel.

FIRE HYDRANTS

FIXTURES AND FITTINGS

Freezing of fire hydrants can be caused by

Any time freezing has occurred, the affected

any one of a number of problems, includ-

materials (e.g., pipe, fittings, and sprinkler

ing improper draining, groundwater seep-

heads) should be thoroughly checked for

ing into a hydrant barrel, and leaking valve

damage, and damaged items should be

seats. Property owners with privately-owned

replaced. Valves should be heated slowly and

hydrants may obtain hydrant-thawing devices

closely monitored to prevent overheating

from the local fire department or water

and damage to internal seals. Alarm check

department; these devices are specifically

valve assemblies should be opened and

designed for thawing hydrants and represent

allowed to thaw and drain. Cracked or

one of the best means of restoring service.

otherwise damaged items can result in water

Thawing of hydrants also may be accom-

leakage and costly water damage. Alarm valve

plished by means of a steam line that is

assemblies should be opened and allowed to

inserted through one of the hydrant outlets.

thaw and drain.

Another method involves placing quicklime
(calcium oxide) and hot water in the hydrant

Restoration

barrel; the resulting exothermic reaction will
melt the ice. However, although this may be

After the impairment, restoration of fire

an effective method, it requires thorough

protection equipment must be verified. A

and immediate flushing of the hydrant after-

hydrostatic pressure test should be conducted

wards to prevent corrosion.

on all affected piping. Additionally, each
control valve should be operated through its

After thawing out the hydrant, the water

full range and returned to its normal position.

should be pumped out and the hydrant

Post indicator valves should be opened until

checked for further leakage. If leakage

spring or torsion is felt in the rod, indicating

continues, it may be necessary to excavate

that the rod has not become detached from

around the hydrant and plug or repair the

the valve. Post indicating and outside screw

drain. Where excavation is not practical, a

and yoke valves should be backed one-

non-flammable antifreeze may be poured

quarter turn from the fully open position

into the hydrant to prevent freezing of any

to prevent jamming.

water that enters the barrel; however, the

After the fire protection is verified to be back
in service, the entities that were notified of

Listed. Equipment, materials, or services included in a list published by
an organization that is acceptable to the authority having jurisdiction and
concerned with evaluation of products or services, that maintains periodic
inspection of production of listed equipment or materials or periodic evaluation
of services, and whose listing states that either the equipment, material, or
service meets appropriate designated standards or has been tested and
found suitable for a specified purpose.
1

the impairment, such as the fire department
or insurer, should be notified that the fire
protection had been restored to full service.
4
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Summary

References

The information provided in this report,

1. National Fire Protection Association (NFPA).
Fire Protection Handbook. 20th ed. Quincy,
MA: NFPA, 2008.

although not addressing every possible
problem or solution, is intended to advise
property owners as to measures to be taken
to prevent freezing in a fire protection system
and the steps to be taken in the event of
a freezing impairment. Efforts expended
in restoring protection systems as quickly
as possible, and taking special precautions
while the system is out of service, will likely

2. ---. National Fire Alarm Code. NFPA 72.
Quincy, MA: NFPA, 2013.
3. ---. Standard for the Inspection, Testing, and
Maintenance of Water-Based Fire Protection
Systems. NFPA 25. Quincy, MA: NFPA, 2011.
4. ---. Standard for the Installation of Sprinkler
Systems. NFPA 13. Quincy, MA: NFPA, 2013.

be rewarded in losses that do not occur.
c To learn more about Hanover Risk Solutions,
s

visit hanoverrisksolutions.com
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