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The Antifreeze Fire Sprinkler System 
Dilemma – Eliminating One Issue has 

Opened the Door to Another

Jennifer Poynter, Esq.

Charles B. Sullivan

Wide Spread Impact of Code 
Changes

 Based on information available today, there
are no listed antifreeze products currently on
the market, nor is there buzz in the industry
about any ground breaking products that will
comply with the new code requirements for
antifreeze fire sprinkler systems.

 Existing systems must be compliant with the
new code requirements by September 30,
2022.

History
What Is An Antifreeze Fire 

Sprinkler System?

A wet pipe sprinkler system using automatic
sprinklers that contains a liquid solution to
prevent freezing of the system, intended to
discharge the solution upon sprinkler operation,
followed immediately by water from a water
supply.

Antifreeze Fire Sprinkler System Antifreeze Fire Sprinkler System

 Thermal 
Expansion

 Expansion Tank

 Properly Sized
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History

Applicable Codes:
 International or Uniform Building Code
 International or Uniform Fire Code
 Life Safety Code
 NFPA 13- Standard for the Installation of Sprinkler Systems
 NFPA 13R- Standard for the Installation of Sprinkler Systems 

in Low-Rise Residential Occupancies
 NFPA 13D- Standard for the Installation of Sprinkler Systems 

in One- and Two-Family Dwellings and Manufactured Homes
 NFPA 25- Standard for the Inspection Testing And 

Maintenance of Water-Based Fire Protection Systems

History

Prior to 2002

NFPA 13 outlined that antifreeze solutions could
be used to protect small unheated areas of a fire
sprinkler system to prevent piping from freezing.
The Annex recommended that antifreeze
solutions should only be used for systems not
exceeding 40 gallons (1999).

NFPA 13
• 1966- 20 Sprinklers
• 1978- 20 Sprinklers
• 1983- 40 Sprinklers
• 1987- 40 gallons
• 1989- 40 gallons
• 1991- 40 gallons
• 1994- 40 gallons
• 1996- 40 gallons
• 1999- 40 gallons
• 2002- Small areas may be protected        

with antifreeze.

History History

With the introduction of the 2002 Edition
of NFPA 13, the Annex recommendation
that antifreeze fire sprinkler systems not
exceed 40 gallons of antifreeze solution
was removed.

History

The standard still outlined, under the heading,
“Protection Of Pipe From Freezing” and as in
the previous editions, where portions of fire
sprinkler systems are subject to freezing and
temperatures cannot be reliably maintained at or
above 40ºF, sprinklers shall be installed as dry
pipe or pre-action systems

Section 8.15.3.1.2 was added, “Small unheated
areas are permitted to be protected by antifreeze
systems or by other systems specifically listed for
this purpose.”

There was no guidance defining a small
unheated area.

History
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Not long after the introduction of the 2002
Edition of NFPA 13 the design of antifreeze
fire sprinkler systems changed. Where
antifreeze fire sprinkler systems had typically
been installed for loading docks, trash chutes,
and other small unheated areas that could not
be adequately protected from freezing, the
systems began to grow significantly in size
(volume of solution).

History History

History History

History

Suddenly all types of
buildings had antifreeze
fire sprinkler systems
that were exceeding the
old recommendation of
40 gallons of antifreeze
solution.

History
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History History
Systems were being 
installed with 100 
gallons plus of 
antifreeze solution.

History

Result:

A phenomenon was observed during
fire investigations in which antifreeze
fire sprinkler systems had deployed
during fires in Monmouth, New
Jersey; Truckee, California; and later
in Herriman, Utah.

It appeared that when the antifreeze
fire sprinkler system deployed,
instead of containing and or
extinguishing the fire, the situation
was exacerbated by the presence of
the antifreeze solution.

History

The fire sprinkler industry was made
aware of the concerns by fire
investigators, resulting in safety alerts
being issued by NFPA regarding the
use of antifreeze solutions in fire
systems.

History

In 2010, a series of Temporary Interim
Addendum’s (TIA’s) were issued by NFPA
for NFPA 13, 13R, and 13D, directly
addressing the installation of new
antifreeze fire sprinkler systems and in
NFPA 25 addressing the inspection,
testing, and maintenance of existing
systems.

History
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Subsequent testing by the Fire Protection
Research Foundation concluded in 2012
that under certain conditions, which
included antifreeze solution strength,
ceiling heights, fire sprinkler head K-
factor, system pressures, etc., there was
the potential for the ignition of the
antifreeze spray.

History

This was dependent on the droplet
distribution from the fire sprinkler, as
well as the presence of a suitable
ignition source.

History

Basically, when a high percentage of
glycerine (<50%) or propylene
glycol (<40%) is present in a fire
sprinkler, under the right conditions
there is the potential for combustion
of the antifreeze solution.

History

The initial round of NFPA TIA’s in
2010, halted the installation of new
antifreeze systems and was revised in
2011, to allow only factory pre-mixed
antifreeze solutions.

History

The 2011 TIA’s limited the strength
of antifreeze solution to 48%
percent glycerine or 40% propylene
glycol for new and existing
antifreeze systems.

History New Guidelines
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The introduction of the 2013 Edition
of NFPA 13, 13R, 13D, and 25
outlined broad changes for antifreeze
fire sprinkler system installation,
inspection, testing, and maintenance.

New Guidelines

Except as permitted in 7.6.2.2, antifreeze
solutions shall be listed for use in
sprinkler systems, NFPA 13, 7.6.2.1. The
listing must indicate that the solution
will not ignite when discharged from a
sprinkler. Multiple TIAs were issued
regarding the use of antifreeze prior to
2013.

New Guidelines

Premixed Antifreeze Solution. A
mixture of an antifreeze material with
water that is prepared and factory-mixed
by the manufacturer with a quality
control procedure in place that ensures
that the antifreeze solution remains
homogeneous and that the concentration

is as specified.

New Guidelines

NFPA 13, 7.6.1.5 A placard shall be placed
on the antifreeze system main valve that
indicates the manufacture type and brand of
the antifreeze solution, the concentration by
volume of the antifreeze solution used, and
the volume of the antifreeze solution used
in the system.

New Guidelines

Clarifies that where listed solutions are
used, a placard must be installed to
identify the solution type so that the
inspector and AHJ know it is not a
prohibited solution that must be drained.

New Guidelines

NFPA 13, 7.6.2.1* Except as permitted in
7.6.2.2, antifreeze solutions shall be listed for
use in sprinkler systems.

Clarifies that existing systems are permitted to
remain in place per the TIAs to NFPA 25.

New Guidelines
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Where existing antifreeze systems have
been analyzed and approved to remain in
service, antifreeze solutions should be
limited to premixed antifreeze solutions of
glycerine (chemically pure or United States
Pharmacopoeia 96.5%) at a maximum
concentration of 48% by volume, or
propylene glycol at a maximum
concentration of 38% by volume.

New Guidelines

NFPA 25, 5.3.4.2 Except as permitted
by 5.3.4.2.1 and 5.3.4.2.2, all antifreeze
systems shall utilize listed antifreeze
solutions.

New Guidelines

NFPA 25, 5.3.4.2.1* For systems installed prior
to September 30, 2012, listed antifreeze solutions
shall not be required until September 30, 2022,
where all of the following conditions are met:

(1)* The concentration of the antifreeze solution
shall be limited to 50 percent glycerine by
volume or 40 percent propylene glycol by
volume.

New Guidelines

(2) Newly introduced solutions shall be factory
premixed antifreeze solutions (chemically pure
or United States Pharmacopeia 96.5%).
(3)* Antifreeze systems with concentrations in
excess of 30% propylene glycol and 38%
glycerine shall be permitted based upon an
approved deterministic risk assessment prepared
by a qualified person approved by the authority
having jurisdiction.

New Guidelines

A.5.3.4.2.1(1) The use of factory premixed solutions
is required because solutions that are not mixed
properly have a possibility of separating from the
water, allowing the pure concentrate (which is
heavier than water) to drop out of the solution and
collect in drops or low points of the system. Such
concentrations are combustible and could present
problems during fires. The properties of glycerine
are shown in Table A.5.3.4.2.1(1).

New Guidelines Antifreeze Solution Freeze Point Protection
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A system that discharges only antifreeze
solution and that does not follow with
water is not allowed by NFPA 13,
through the definition of antifreeze
sprinkler system found in 3.4.1.

New Guidelines Unintended 
Consequences 

Unintended Consequences Unintended Consequences 

Unintended Consequences Unintended Consequences 
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Unintended Consequences 

1. At this point in time, there are no
listed antifreeze solutions on the
market.

2. At this point in time there are no
listed or unlisted liquid solutions
that would offer freeze protection to
fire sprinkler system piping.

3. If and when glycerine and
propylene glycol solutions get a
listing and based on the new
guidelines; the issue still remains
they don’t offer adequate freeze
protection over broad regions of
the country.

Unintended Consequences 

4. By September 30, 2022 existing
antifreeze systems will be
required to have a listed pre-
mixed antifreeze solution.

Unintended Consequences 

5. Until a noncombustible antifreeze
solution can be found, there are
going to be more dry pipe and
pre-action systems used in spaces
that are subject to freezing
conditions.

Unintended Consequences 

6. Building owners need to be
informed and considering their
options now. Unless people start
the ball rolling there will be a lot of
non-compliant systems in 2022.

Unintended Consequences 

What options are there?
A. Heating the space where the wet piping will be installed

B. Tenting insulation over the piping

C. Keeping piping in interior walls and using sidewall sprinklers

D. Using listed heat tracing (wires wrapped around the pipe through
which an electrical current is run creating heat)

E. Keeping the wet pipe in a heated space and using dry-type
sprinklers to penetrate into the cold space

F. Using a dry pipe system

G. Using a pre-action system

Unintended Consequences 



6 – Antifreeze Fire Sprinkler Systems and the 
Recent Changes to NFPA 13, 13R, 13D & 25
Charles Sullivan

2017 ABPA Conference – San Antonio, TX
3 April 2017 10

7. Systems that can’t be reliably
maintained at or above 40°F are
required to be installed as dry pipe
or pre-action fire sprinkler systems.
The systems are considerably more
complex and have additional
maintenance requirements.

Unintended Consequences What is a Dry Pipe Sprinkler System?

A sprinkler system employing automatic
sprinklers that are attached to a piping
system containing air or nitrogen under
pressure, the release of which permits the
water pressure to open a valve known as a
dry pipe valve.

Unintended Consequences 

 Differential air 
pressure keeps  
valve closed

 Sprinkler 
activation  
releases air 
pressure

 Much more 
complicated

Unintended Consequences 

Unintended Consequences 

A sprinkler system employing automatic
sprinklers that are attached to a piping
system that contains air that might or might
not be under pressure, with a supplemental
detection system installed in the same areas
as the sprinklers.

What is a Pre-Action Sprinkler System?
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Unintended Consequences 

Additional Maintenance Requirements for Dry Pipe and 
Pre-Action Fire Sprinkler Systems

 Air or nitrogen pressure

 Air compressor or nitrogen generator

 Monitoring low and high air or nitrogen pressure 

 Low Point Drains/Drum-Drips

 Piping pitched properly to provide adequate drainage

 Activation panel for pre-action system

 Additional inspections

Unintended Consequences 

8. 50 percent glycerine by volume or 40
percent propylene glycol by volume
is only permissible if there has been a
deterministic risk assessment that has
been approved by the “Authority
Having Jurisdiction”.

Unintended Consequences Unintended Consequences 

Heat Trace
• Must be approved for use with a 

fire sprinkler system.

• Must be specifically approved for 
use on fire sprinkler branch lines.

• Warning signs.

• Check with manufacturer if used 
with CPVC pipe, heat sources can 
damage CPVC pipe.

9. Insulation is only 
practical if there 
is a heated 
envelope within 
the structure.

Unintended Consequences Techniques and Keys 
for Proper 

Investigation & 
Subrogation 
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Loss Scenarios

• Freeze Failure
• Improper Design

• Improper Installation

• Improper Maintenance

• Lack of Heat

• Improper Antifreeze Concentration

Loss Scenarios

• Unintended Head Activation

• Physical Damage to the Head and Pipes

• CPVC Pipe Environmental Stress Cracking 
Failures

• Corrosion

• Manufacturing Defect

Loss Scenarios

• Fire 
• Antifreeze Contribution to Fire (spread theory)

• Need to Determine Original Cause of the Loss

Impact of Code Changes on 
Potential Adverse Parties
• Existing Potential Adverse Parties In System 

Failures Related to Construction Defects:
• General Contractor, Subcontractor

• Fire Suppression System Designer

• Fire Suppression System Installer

• Insulation Company

• Framer

• Engineer/Architect

Impact of Code Changes on 
Potential Adverse Parties

• Existing Potential Adverse Parties:
• Inspection and Maintenance Companies

• Product Manufacturer

• Monitoring/Alarm Company

Impact of Code Changes on 
Potential Adverse Parties

• Potential New Adverse Parties:
• Fire Department

• Building Department

• Antifreeze Manufacturer

• Person/Company Evaluating the System
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Responsibility for Code Compliance

• Who Will be Responsible for Complying with 
the Code?

• Existing Construction
• Building Owner 

• Maintenance Company

• New Construction
• Designer and Installer

• Developer/General Contractor

Investigation Issues Unique to 
Antifreeze Systems
• Rapid Investigation

• Need to have system restored quickly.
• Need to inspect prior to clean up.

• Need for an Expert
• Mechanical?  Fire Suppression Expert?

• Notice 
• Who to Put on Notice?
• When?  
• What Should the Notice Letter Say?

Investigation Issues - Spoliation

• Spoliation 
• Intentional, reckless, or negligent withholding, 

hiding, altering, fabricating, or destroying 
of evidence relevant to a legal proceeding.

• Adverse Inference
• Dismissal of Claims
• Preclusion of Evidence
• Granting Summary Judgment
• Independent Tort

Investigation Techniques

• Inspect the Scene
• Timing
• Who Is In Charge?
• Protocol?

• Issues to Consider
• Location of Heat Source
• Cold Air Infiltration
• Weather Data

• Interviews

Investigation Techniques

• Carefully Document the Scene
• Samples – Test Level of Antifreeze

• Determine the Type and Concentration of 
Antifreeze

• Determine the Manufacturer of System 
Components

• Photographs

Preservation of Physical Evidence

• Items to Collect From the Scene
• Damaged Parts of System

• Sprinkler heads, fittings, pipe

• Exemplar Components

• Antifreeze Samples

• Subsequent Laboratory Inspection 
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Records to Collect

• Building Permit and Plans
• Fire Suppression System Plans
• Inspection Reports
• Maintenance and Service Records
• Contracts 

• Builder
• Maintenance Companies

• Inspections by Local Authorities

Claims Related to Alternative 
Designs
• Wet Systems

• Dry Systems

• Pre-Action Systems

• Increased Inspection of Antifreeze Systems

Closing/Contact Information

Contact Information:
Charlie Sullivan
AEI Corporation
303-756-2900
Charlie@aeiengineers.com
www.AEIengineers.com

Jennifer Poynter, Esq.
Poynter Law LLC
303-223-7725
jennifer@poynterlawllc.com
www.poynterlawllc.com


