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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document
contained herein is one, are developed through a consensus standards development process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use
of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or
completeness of any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with
this document. Any certification or other statement of compliance with the requirements of this document shall
not be attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded. A A before a section number indicates that words within that section were
deleted and a A to the left of a table or figure number indicates a revision to an existing table or
figure. When a chapter was heavily revised, the entire chapter is marked throughout with the A
symbol. Where one or more sections were deleted, a ® is placed between the remaining sections.
Chapters, annexes, sections, figures, and tables that are new are indicated with an ‘N.

Note that these indicators are a guide. Rearrangement of sections may not be captured in the
markup, but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo. Any subsequent
changes from the NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also
located there.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be
aware that these documents may be superseded at any time by the issuance of a new edition, may be
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. It is
intended that through regular revisions and amendments, participants in the NFPA standards
development process consider the then-current and available information on incidents, materials,
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect
this consideration. Therefore, any previous edition of this document no longer represents the current
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of current
experience and understanding. An official NFPA Standard at any point in time consists of the current
edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or
corrected by Errata, visit the “Codes & Standards” section at www.nfpa.org.
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that these
documents may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative
Interim Amendments (TIAs), or be corrected by Errata. It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards reflect this
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the
subject matter addressed. NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by TIA(s) or Errata] to take advantage of current experience and understanding. An official NFPA Standard at any point in
time consists of the current edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected by Errata, visit the
“Codes & Standards” section at www.nfpa.org.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in
connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for determining the validity of
any such patent rights, as well as the risk of infringement of such rights, and the NFPA disclaims liability for the infringement
of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in
American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may require use of an
invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights or as to whether such
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent
Policy, a patent holder has filed a statement of willingness to grant licenses under these rights on reasonable and
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, copies of such filed statements can be
obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, by the
publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in compliance with
applicable laws, and these documents may not be construed as doing so.

Copyrights
NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe

practices and methods. By making these documents available for use and adoption by public authorities and private users, the
NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, and
changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention: Secretary,
Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures
governing its codes and standards development process, including information on the procedures for requesting Formal
Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to NFPA standards during regular
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: stds_admin@nfpa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.
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Copyright © 2021 National Fire Protection Association®. All Rights Reserved.

NFPA® 18A

Standard on

Water Additives for Fire Control and Vapor Mitigation

2022 Edition

This edition of NFPA 18A, Standard on Water Additives for Fire Control and Vapor Mitigation, was
prepared by the Technical Committee on Water Additives for Fire Control and Vapor Mitigation. It
was issued by the Standards Council on October 2, 2021, with an effective date of October 22, 2021,
and supersedes all previous editions.

This edition of NFPA 18A was approved as an American National Standard on October 22, 2021.

Origin and Development of NFPA 18A

In 1998, the NFPA Standards Council approved the formation of the Technical Committee on
Water Additives for Fire Control and Vapor Mitigation. The committee was tasked with having
primary responsibility for documents on the manufacture, testing, application, and use of water
additives for the control and/or suppression of fire and flammable vapor mitigation, including water
additives used to prevent or reduce the spread of fire and the use of water additives in fixed, semi-
fixed, mobile, and portable fire suppression systems. The standard they were given was NFPA 18,
Wetting Agents.

Initially, the committee proposed to combine wetting agents and water additives under one
standard. This effort was returned to the committee by Association action in June 2003. As a result,
the committee decided to divide this work into two subject areas and standards, retaining and
revising NFPA 18 and creating a new standard addressing water additives, NFPA 18A, the first edition
of which was issued in 2007.

Changes in the 2011 edition included a reorganization of Chapters 5 and 6, clarification of test
procedures and criteria, and the removal of secondary (U.S.) units throughout much of the text.

The 2017 edition underwent extensive technical and editorial revision. Technical changes
included a new chapter to address Class C fire test methods to provide the fire service with safe limits
for fire attack on energized electrical equipment. Editorial changes included updating the structure
of the standard to further comply with the Manual of Style for NFPA Technical Committee Documents.

The 2022 edition has been significantly enhanced with the addition of two new chapters. New
Chapter 9 provides fire test methods for water additives used for the control and suppression of Class
D fires and guidance on fire test procedures for testing, approval, and listing purposes. New Chapter
12 provides the end user with application and design guidelines, tying water additives and their
requirements with other NFPA standards. Other changes include a re-write of Chapter 4 to classify
hazards with a specific class of fires, updates to Chapter 7 to address the spherical micelle stability
test, and editorial changes, including updated references.
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18A-2 WATER ADDITIVES FOR FIRE CONTROL AND VAPOR MITIGATION

Technical Committee on Water Additives for Fire Control and Vapor Mitigation

Blake M. Shugarman, Chair
UL LLG, IL [RT]

Michael T. Greiner, Secretary
Hazard Control Technologies, Inc., GA [M]

Jeffrey Paul Bonkoski, JB Hazmat Consulting, LLC., AR [SE] Anthony Natale, Consolidated Edison of New York, NY [U]
John D. Campbell, Global Fire Protection Group, LLC, MO [SE] Rep. Edison Electric Institute

Brian R. Foster, AEGIS Insurance Services, Inc., NC [I] Ryan Wyse, Hebron Fire Department, OH [E]

Alison C. Gude, Johnson Controls, WI [M] Shirley Zylstra, USDA Forest Service, MT [RT]

Gerald J. Halpin III, CET Fire Pumps Manufacturing, Canada [M]
Rep. Fire Apparatus Manufacturers Association

Alternates
Tracy Browder, AEGIS Insurance Services, Inc., NJ [1] Michael P. Dupay, Fire Research Corporation, NY [M]
(Alt. to Brian R. Foster) (Alt. to Gerald J. Halpin III)
Scott M. Bryant, Fire & Risk Alliance LLC, MD [U] Jerauld R. Kirkpatrick, UL LLC, IL [RT]
(Alt. to Anthony Natale) (Alt. to Blake M. Shugarman)

Baran Ozden, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text of this edition.
Since that time, changes in the membership may have occurred. A key to classifications is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the
manufacture, testing, application, and use of water additives for the control and/or
suppression of fire and flammable vapor mitigation including water additives used to prevent
or reduce the spread of fire and the use of water additives in fixed, semi-fixed, mobile, and
portable fire suppression systems.
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18A-4 WATER ADDITIVES FOR FIRE CONTROL AND VAPOR MITIGATION

NFPA 18A

Standard on

Water Additives for Fire Control and Vapor
Mitigation

2022 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta-
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material on
the paragraph can be found in Annex A.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. Extracted text may be edited for consistency and
style and may include the revision of internal paragraph refer-
ences and other references as appropriate. Requests for inter-
pretations or revisions of extracted text shall be sent to the
technical committee responsible for the source document.

Information on referenced and extracted publications can
be found in Chapter 2 and Annex E.

Chapter 1 Administration

1.1 Scope. This standard provides the minimum require-
ments for water additives used for the control and/or suppres-
sion of Class A, Class B, Class C, Class D, Class K, and lithium
ion battery fires and the mitigation of flammable vapors.

1.2 Purpose. This standard is intended for the use and guid-
ance of those responsible for purchasing, testing, listing, and
using water additives for use on Class A, Class B, Class D,
Class K, and lithium ion battery fires and the mitigation of
flammable vapors.

1.3* Application. This standard applies to water additives
utilized to prevent flammable liquid vapor explosions, remove
the flammability of flammable liquid spills, or extinguish
Class A, Class B, Class C, Class D, Class K, and lithium ion
battery fires.

1.4 Retroactivity. The provisions of this standard reflect a
consensus of what is necessary to provide an acceptable degree

2022 Edition
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of protection from the hazards addressed in this standard at
the time the standard was issued.

1.4.1 Unless otherwise specified, the provisions of this stand-
ard shall not apply to facilities, equipment, structures, or instal-
lations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

1.4.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unacceptable
degree of risk, the authority having jurisdiction shall be permit-
ted to apply retroactively any portions of this standard deemed
appropriate.

1.4.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdiction
and only where it is clearly evident that a reasonable degree of
safety is provided.

1.5 Equivalency. Nothing in this standard is intended to
prevent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, durabil-
ity, and safety over those prescribed by this standard.

1.5.1 Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.

1.5.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.6 Units and Formulas. The primary system of measurement
for this standard is the International System of Units (SI). Inch-
pound units are provided where necessary and applicable.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be
considered part of the requirements of this document.

A 2.2 NFPA Publications. National Fire Protection Association,

1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2022 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2022
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2019 edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, 2022 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2020 edition.

NFPA 1901, Standard for Automotive Fire Apparatus, 2016
edition.

2.3 Other Publications.

A 2.3.1 ASTM Publications. ASTM International, 100 Barr

Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.

ASTM D92, Standard Test Method for Flash and Fire Points by
Cleveland Open Cup Tester; 2018.

ASTM D97, Standard Test Method for Pour Point of Petroleum
Products, 2017b.
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ASTM D1293, Standard Test Methods for pH of Water, 2018.

ASTM D2196, Standard Test Methods for Rheological Properties of
Non-Newtonian Materials by Rotational Viscometer, 2020.

ASTM D2240, Standard Test Method for Rubber Property —
Durometer Hardness, 2015e1.

ASTM D4976, Standard Specification for Polyethylene Plastics
Molding and Extrusion Materials, 2012.

ASTM E729, Standard Guide for Conducting Acute Toxicity Tests
on est Materials with Fishes, Macroinvertebrates, and Amphibians,

1996, reapproved 2014.

ASTM G1, Standard Practice for Preparing, Cleaning, and Fvalu-
ating Corrosion Test Specimens, 2003, reapproved 2017e1.

ASTM G31, Standard Guide for Laboratory Immersion Corrosion
Testing of Metals, 2021.

A 2.3.2 EPA Publications. Environmental Protection Agency,
William Jefferson Clinton East Building, 1200 Pennsylvania
Avenue, NW, Washington, DC 20460.

EPA Method 537.1, Determination of Selected Per- and Polyfluori-
nated Alkyl Substances in Drinking Water by Solid Phase Extraction
and Liquid Chromatography/Tandem Mass Spectrometry (LC/MS/
MS), 2018.

OPPTS 835.3110, “Ready Biodegradability,” Fate, Transport,
and Transformation Test Guidelines, January 1998.

OPPTS 850.1075, “Fish Acute Toxicity Test, Freshwater and
Marine,” Ecological Effects Test Guidelines, April 1996 (December
2002).

OPPTS 870.1100, “Acute Oral Toxicity,” Health Effects Test
Guidelines, August 1998.

OPPTS 870.1200, “Acute Dermal Toxicity,” Health Effects Test
Guidelines, June 1996.

OPPTS 870.2400, “Acute Eye Irritation,” Health Effects Test
Guidelines, August 1998.

OPPTS 870.2500, “Acute Dermal Irritation,” Health Effects
Test Guidelines, August 1998.

2.3.3 ISO Publications. International Organization for Stand-
ardization, ISO Central Secretariat, BIBC II, Chemin de Blan-
donnet 8, CP 401, 1214 Vernier, Geneva, Switzerland.

ISO/IEC 17025, General requirements for the competence of testing
and calibration laboratories, 2017.

2.3.4 NACE Publications. NACE International, 15835 Park
Ten Place, Houston, TX 77084-4906.

NACE TMO0169, Standard Guide for Laboratory Immersion Corro-
sion Testing of Metals, 2021.

N 2.3.5 SAE Publications. SAE International, Society of Auto-
motive Engineers, 400 Commonwealth Drive, Warrendale, PA
15096.

AMS C-9084, Cloth, Glass, Finished, for Resin Laminates, 1999.

AMS DTL-23059/5A, Insulation Sleeving, Electrical, Heat
Shrinkable, Polyolefin, Flexible, Crosslinked, 2018.

AMS S-8802, Sealing Compound, Fuel Resistant, Integral Fuel
Tanks and Fuel Cell Cavities, 2019.

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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AMS 3208M, Chloroprene (CR) Rubber, Weather Resistant, 45-55,
1998, reaffirmed June 2007.

A 2.3.6 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

UL 162, Foam Equipment and Liquid Concentrates, 1994, revised
2018.

UL 711/ULC CAN-S508, Rating and Fire Testing of Fire Extin-
guishers, 2018.

2.3.7 ULC Publications. Underwriters Laboratories of
Canada, 7 Underwriters Road, Toronto, ON M1R 3A9, Canada.

ULC CAN-S560, Category 3 Aqueous Film-Forming Foam (AFFF)
Liquid Concentrates, 2006, reaffirmed 2016.

A 2.3.8 US Government Publications. US Government Publish-
ing Office, 732 North Capitol Street, NW, Washington, DC
20401-0001.

Title 40, Code of Federal Regulations, Part 86.113-94, “Air
Programs — Fuel Specifications.”

Title 40, Code of Federal Regulations, Part 160, “Pesticide
Programs — Good Laboratory Practice Standards.”

Title 40, Code of Federal Regulations, Part 792, “Toxic
Substances Control Act — Good Laboratory Practice.”

N 2.3.9 US Military Specifications. Standardization Documents
Order Desk, Building 4D, 700 Robbins Ave., Philadelphia, PA
19111-5094.

MIL-A-A-55859A, Tube, Nonmetallic, Polyvinyl Chloride (PVC)
Flexible (General Use), 2002.

MIL-PRF-81733D, Performance Specification: Sealing and Coating
Compound, Corrosion Inhibitive, 1998.

2.3.10 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 10, Standard for Portable Fire Extinguishers, 2022 edition.

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2021 edition.

NFPA 36, Standard for Solvent Extraction Plants, 2021 edition.

NFPA 1145, Guide for the Use of Class A Foams in Fire Fighting,
2022 edition.

NFPA 1150, Standard on Foam Chemicals for Fires in Class A
Fuels, 2022 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall be
defined using their ordinarily accepted meanings within the
context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.
3.2.1* Approved. Acceptable to the authority having jurisdic-

tion.
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3.2.2% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the requirements
of a code or standard, or for approving equipment, materials,
an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an organ-
ization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or materi-
als, and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a
specified manner.

3.2.4% 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 evalua-
tion of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated
standards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Standard. An NFPA standard, the main text of which
contains only mandatory provisions using the word “shall” to
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law. Nonmandatory provisions are not to be
considered a part of the requirements of a standard and shall
be located in an appendix, annex, footnote, informational
note, or other means as permitted in the NFPA manuals of
style. When used in a generic sense, such as in the phrases
“standards development process” or “standards development
activities,” the term “standards” includes all NFPA standards,
including codes, standards, recommended practices, and
guides.

3.3 General Definitions.

3.3.1 Application Rate. Amount or volume of water additive
solution applied over a specified area, over a specified period
of time, typically expressed in liters per minute per square
meter (gallons per minute per square foot).

3.3.2 Biodegradability. A measure of the decomposition of
organic matter through the action of microorganisms. [1150,

2022]

3.3.3 Class A Fires. Class A fires are fires in ordinary combus-
tible materials, such as wood, cloth, paper, rubber, and many
plastics. [10:5.2.1]

A 3.3.4% Class B Fires. Class B fires are fires in flammable

liquids, combustible liquids, and flammable gases. [10:5.2.2]

3.3.5 Class C Fires. Class C fires are fires that involve ener-
gized electrical equipment. [10:5.2.3]

N 3.3.6 Class D Fires. Class D fires are fires in combustible

metals, such as magnesium, titanium, zirconium, sodium, lith-
ium, and potassium. [10:5.2.4]

N 3.3.7 Class K Fires. Class K fires are fires in cooking applian-

ces that involve combustible cooking media (vegetable or
animal oils and fats). [10:5.2.5]
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3.3.8 Combustible Liquid. Any liquid that has a closed-cup
flash point at or above 37.8°C.

3.3.9% Concentration. The percent of water additive concen-
trate contained in a water additive solution.

3.3.10*% Demulsification. A process either physical or chemi-
cal by which an emulsion is broken down to its original constit-
uents.

3.3.11*% Discharge Device. A device designed to discharge
water or foam-water solution or water additive solution in a
predetermined, fixed, or adjustable pattern.

3.3.12 Eductor (Inductor). A device that uses the Venturi
principle to introduce a proportionate quantity of water addi-
tive concentrate into a water stream; the pressure at the throat
is below atmospheric pressure and will draw in liquid from
atmospheric storage.

3.3.13 Emulsification. The process of forming an emulsion.
(See also 3.3.15, Emulsion.)

3.3.14 Emulsifier. A chemical or mixture of chemicals that
along with some energy input promotes the formation of an
emulsion.

3.3.15* Emulsion. A heterogeneous system, consisting of at
least one immiscible liquid dispersed in another in the form of
droplets.

3.3.16* Fixed Monitor (Cannon). A device that delivers a
large water additive solution stream and is mounted on a
stationary support that either is elevated or is at grade.

3.3.17 Flammable Liquid. A liquid that has a closed-cup flash
point that is below 37.8°C and a maximum vapor pressure of
2068 mm Hg at 37.8°C.

3.3.18* Handline. A hose and nozzle that can be held and
directed by hand. [11, 2021]

3.3.19 Hydrocarbon. A chemical substance consisting of only
hydrogen and carbon atoms. [36, 2021]

3.3.20 Indirect Attack. Fire-fighting operations involving the
application of extinguishing agents to reduce the buildup of
heat released from a fire without applying the agent directly
onto the burning fuel. [1145, 2017]

3.3.21 LC,, (Lethal Concentration;,). The concentration of
agent in water, usually expressed as milligrams of agent in a
liter or solution, that results in the death of 50 percent of the

aquatic test specimens within a specified time frame. [1150,
2022]

3.3.22 LD;, (Lethal Dosage;). The dosage of a chemical,
usually expressed as milligrams of the chemical per kilogram of
body weight of the test animal, at which 50 percent of the test
animals die within a specified time frame. [1150, 2022]

3.3.23* Micelle. The basic building unit of an emulsion.

3.3.24 Miscibility. The property of being capable of mixing in
any ratio without separation into phases. [1150, 2022]
3.3.25 Portable Monitor (Cannon). A device that delivers a

large water additive solution stream and is mounted on a mova-
ble support or wheels so it can be transported to the fire scene.

Documents

Shaded text = Revisions. A = Text deletions and figure/table revisions. = Section d lcions. N = New material,
Document Sharing Hub


http://www.avadocuments.com/doc/nfpa-18a-2022
http://www.avadocuments.com/doc/nfpa-18a-2022

USES AND LIMITATIONS

18A-7

3.3.26 Proportioning. The introduction of water additive
concentrate at the recommended ratio into the water stream to
form a water additive solution.

N 3.3.27 Self-Contained and Semi-Portable Detection, Notifica-
tion, and Suppression System. A prepackaged system of listed
components capable of detection, notification, and suppres-
sion of a fire hazard utilizing water or another listed water addi-
tive stored in a tank and delivered by a monitor(s).

3.3.28 Surface Active Agent (Surfactant). A chemical agent
that materially reduces the surface tension of water.

3.3.29 Surface Tension. The elastic-like force at the surface of
a liquid, which tends to minimize the surface area, causing
drops to form. [1150, 2022]

3.3.30 Synthetic or Artificial Sea Water. A solution consisting
of 1.10 percent magnesium chloride hexahydrate, 0.16 percent
calcium chloride dihydrate, 0.40 percent anhydrous sodium
sulfate, 2.50 percent sodium chloride, and 95.84 percent deion-
ized or distilled water.

3.3.31 Three-Dimensional (3D) Class B Fire. A liquid fuel fire
that flows freely from a vertical height, falling on associated
equipment or structure, down to a static pooled surface fire.

3.3.32* Water Additive. An agent that, when added to water
in proper quantities, suppresses, cools, mitigates fire and/or
vapors, and/or provides insulating properties for fuels exposed
to radiant heat or direct flame impingement.

3.3.33*% Water Additive Concentrate. The chemical or chemi-
cal composition as received from the manufacturer.

3.3.34*% Water Additive Solution. A homogeneous mixture of
water and water additive concentrate.

Chapter 4 Uses and Limitations

4.1 General. Water additive concentrates used in preventing
combustible and flammable liquid vapor explosions, removing
the flammability of combustible and flammable liquid spills, or
extinguishing fires shall be tested and approved, classified,
labeled, or listed by a third-party independent testing/listing

organization acceptable to the authority having jurisdiction.
°

4.2 Limitations.

A4.2.1
water.

Water additive concentrate shall be mixed only with

A 4.2.2 Unless otherwise tested, listed, or classified for use on a
specific water reactive chemical, water additive solution shall
have the same limitations as water with respect to extinguishing
fires involving chemicals that react with water to create addi-

tional hazards.
°

N 4.2.3 Unless otherwise specifically tested, listed, or classified,
the use of water additive solution for the extinguishment of
fires involving Class B flammable or combustible liquids shall
be limited to those fuels not soluble in water.

N 4.2.4 Unless otherwise specifically tested, listed, or classified,
the use of fire extinguishers and fixed fire-extinguishing
systems using water additive solution shall not be permitted for
the extinguishment of fires in commercial cooking equipment
that involve combustible cooking media.
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N 4.3* Uses and Applications.

N 4.3.1 Class A Fires. Water additive solutions for use on the
following hazard and applications shall be evaluated for use on
Class A fires in accordance with Chapter 6:

(1) Material handling — storage piles, sheds (coal, biomass,
grain, gluten, other combustible dust)

(2) Material handling — silos, bunkers, hoppers
biomass, grain, gluten, other combustible dust)

(3) Material handling — dust collectors (coal, biomass, grain,
gluten, other combustible dust)

(4) Material handling — conveyors (coal, biomass, grain,
gluten, other combustible dust)

(5) Flue gas bag-type dust collectors

(6) Rubber tire and rubber tire recycling (processing, grind-
ing, storage)

(7)  Structural firefighting and exposure protection

(8) Other applications as tested, listed, and approved by or
acceptable to the authority having jurisdiction

N 4.3.2 Class B 2D Fires. Water additive solutions for use on the
following hazard and applications shall be evaluated for use on
Class B 2D fires in accordance with Sections 7.2 or 7.3:

(coal,

(1) Aircraft (group III hangars, pool fire)
(2) Other applications as tested, listed, and approved by or
acceptable to the authority having jurisdiction

N 4.3.3 Class B 3D Fires. Water additive solutions for use on the
following hazard and applications shall be evaluated for use on
Class B 3D fires in accordance with Sections 7.4 or 7.5:

(1) Boiler front — multiple oil-fired burners/igniters
(2) Auxiliary boilers

(3) Regenerative air heaters

(4) Transformer — rectifier sets

(5) Transformer — oil-filled

(6) Hydraulic control systems

(7) Turbine — generator area

(8) Turbine — generator bearings

(9) Lubricating oil lines/pressurized oil spray

(10) Lubrication oil reservoirs and handling equipment

(11) Emergency generators

(12) Flammable liquid rack storage

(13) Aircraft (group III hangars)

(14) Other applications as tested, listed, and approved by or

acceptable to the authority having jurisdiction

4.3.4% Class C Fires. Water additive solutions for use on the
following hazard and applications shall be evaluated for use on
Class C fires in accordance with Chapter 8:

(1) Energized electrical cable
(2) Other applications as tested, listed, and approved by or
acceptable to the authority having jurisdiction

4.3.56*% Class D Fires. Water additive solutions for use on the
following hazard and applications shall be evaluated for use on
Class D fires in accordance with Chapter 9:

(1) Metals and metal recycling (process, storage)

(2) Transportation, automotive, shipping

(3) Aircraft manufacturing

(4) Other applications as tested, listed, and approved by or
acceptable to the authority having jurisdiction

N 4.3.6 Combustible and Flammable Liquid Fuel Spill Control
(Nonpolar and Polar). Water additive solutions for use on the
following hazard and applications shall be evaluated for use on

Documents

e = Section deletions. N = New ma er ! 2022 Edition

Document Sharing Hub


http://www.avadocuments.com/doc/nfpa-18a-2022
http://www.avadocuments.com/doc/nfpa-18a-2022

18A-8 WATER ADDITIVES FOR FIRE CONTROL AND VAPOR MITIGATION

Class B combustible and flammable liquid spill control (nonpo-
lar and polar) in accordance with Section 7.7:

(1)* Combustible and flammable liquid fuel spill
(2) Other applications as tested, listed, and approved by or
acceptable to the authority having jurisdiction

N 4.3.7 Combustible and Flammable Liquid Vapor Encapsulation
Explosion Prevention (VEEP). Water additive solutions for use
on the following hazard and applications shall be evaluated for
Class B combustible and flammable liquid VEEP (nonpolar
and polar) in accordance with Section 7.7:

(1) Refinery processing area pipe leaks

(2) Flammable liquid truck loading racks

(3) Pump seal leaks

(4) Distillation column

(b) Other applications as tested, listed, and approved by or
acceptable to the authority having jurisdiction

4.4* Compatibility of Water Additive Concentrate and Solu-
tions.

4.4.1 Water additive concentrate of different brands and other
types of concentrate intended for fire prevention, control,
suppression, extinguishment, or vapor mitigation shall not be
mixed.

4.4.2 Premixed solution prepared with water additive concen-
trate of different brands and premixed solution prepared with
other types of concentrate intended for fire prevention,
control, suppression, extinguishment, or vapor mitigation shall
not be mixed within the same storage container.

4.4.3 Solution generated separately with water additive
concentrate of different brands shall be permitted to be
applied to a fire in sequence or simultaneously.

4.4.4 Solution generated with water additive concentrate and
solution generated with other types of concentrate intended
for fire prevention, control, suppression, extinguishment, or
vapor mitigation shall be permitted to be applied to a fire in
sequence or simultaneously if approved by the authority having
jurisdiction.

4.5 Concentrations. Water additive solution shall be used only
in concentrations specified by their listing.

Chapter 5 Properties and General Test Protocols for
Evaluation of Water Additive Concentrate and Solution

5.1 General.

5.1.1 Water additive concentrate and water additive solution
prepared at the concentrations specified for use by the manu-
facturer shall be subjected to the tests in this chapter.

5.1.2 The tests detailed in this chapter shall be conducted by
an approved independent laboratory using laboratory practices
in accordance with 40 CFR 160 and 40 CFR 792 and calibration
competency in accordance with ISO/IEC 17025, or equivalent
as applicable.

5.1.3 The information developed in response to the require-
ments of this chapter shall be reported on the manufacturer’s
technical data sheet and made available to potential users.
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5.2 Toxicity and Environmental Tests.

5.2.1 Mammalian Toxicity.

A 5.2.1.1 Where water additive concentrate and water additive

solution prepared at the maximum concentration specified for
use by the manufacturer’s water additive listing are to be used,
they shall be tested in accordance with the following tests or
equivalent tests recognized by the authority having jurisdiction:

(1) OPPTS 870.1100, for acute oral toxicity

(2) OPPTS 870.1200, for acute dermal toxicity
(3) OPPTS 870.2400, for acute eye irritation

(4) OPPTS 870.2500, for acute dermal irritation

N 5.2.1.2 Where water additive solution prepared at the maxi-

mum concentration specified for use by the manufacturer’s
water additive listing is to be used, it shall be tested for toxic
fluorinated ingredients in accordance with EPA Method 537.1
by an EPA-approved laboratory or a laboratory that is recog-
nized by the authority having jurisdiction.

5.2.1.3* The water additive concentrate and water additive
solution prepared at the maximum concentration specified for
use by the manufacturer shall not exceed the toxicity limits
acceptable to the authority having jurisdiction.

5.2.2 Aquatic Toxicity.

A 5.2.2.1 Water additive concentrates and water additive solu-

tion prepared at the maximum concentration specified for use
by the manufacturer shall be tested, using Oncorhynchus mykiss
(rainbow trout), in accordance with OPPTS 850.1075, ASTM
E729, or an equivalent test procedure that is recognized by the
authority having jurisdiction where the water additive is to be
used.

5.2.2.2 In accordance with ASTM E729, 10 fish that are 60
days + 15 days posthatch shall be exposed under static condi-
tions to each level of a water additive solution in soft water as
defined in ASTM E729 for 96 hours at 12°C + 1°C.

5.2.2.3* The water additive concentrate shall have an LC;,
acceptable to the authority having jurisdiction when tested in
accordance with ASTM E729 and when measured after
96 hours of static exposure.

5.2.3 Biodegradability.

5.2.3.1* The concentrate shall be readily biodegradable or
biodegradable when tested in accordance with 5.2.3.2 through
5.2.3.5.

A 5.2.3.2 The biodegradability of the concentrate shall be deter-

mined in accordance with Section M, CO, Evolution (Modified
Sturm) Test, of OPPTS 835.3110 or equivalent test recognized
by the authority having jurisdiction.

5.2.3.3 Testing shall be conducted for a minimum of 28 days
and shall be continued until an oxygen depletion plateau is
reached.

5.2.3.4 Testing shall be discontinued at the end of 42 days,
even if the plateau has not been reached.

5.2.3.5 At least one reference substance shall be used to moni-
tor inoculum activity.
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5.3 Physical Properties.

5.3.1 Concentrate Pour Point. The concentrate pour point
shall be determined in accordance with ASTM D97.

5.3.2 Concentrate Miscibility.

5.3.2.1 The concentrate shall be miscible in water and result
in a homogenous solution at the concentrations specified for
use by the manufacturer. Opalescence shall be considered
equivalent to homogeneity.

5.3.2.2 The concentrate miscibility shall be determined in
accordance with 5.3.2.2.1 through 5.3.2.2.9.

5.3.2.2.1 The water and the concentrate shall be conditioned
to each of the temperature combinations shown in Table
5.3.2.2.1.

5.3.2.2.2 Five hundred milliliters of deionized water condi-
tioned to the test temperature shall be added to a 1 L glass
beaker.

5.3.2.2.3 A stirrer, as illustrated in Figure 5.3.2.2.3, shall be
inserted into the water to the depth shown in the figure.

5.3.2.2.4 The stirrer motor shall be adjusted to 60 rpm * 10
rpm.

5.3.2.2.5 The required amount of concentrate conditioned to
the test temperature shall be added to the beaker of water
within 2 seconds.

Table 5.3.2.2.1 Temperature Combinations of Water Additive
Concentrates and Water for Miscibility Testing

Water Additive Temperature Water Temperature

°C °C
4+1 21 +1
21 + 1 21 + 1
4+1 4+1
21 1 4+1

8 mm diameter —»
152 mm

305 mm

i
i
i
\
i
\
|
1
41 mm -<—»
\
|
i
i
i

Fluid level

Note: All measurements are approximate.

FIGURE 5.3.2.2.3  Stirrer Shaft for Miscibility Test.

5.3.2.2.6 After 10 revolutions of the stirrer, rotation shall be
stopped and the liquid shall be visually examined. If the solu-
tion is visually homogeneous, the number of revolutions shall
be recorded and the result recorded as miscible.

5.3.2.2.7 If the solution is not visually homogeneous, it shall
be stirred for an additional 10 revolutions.

5.3.2.2.8 The procedure described in 5.3.2.2.6 and 5.3.2.2.7
shall be repeated until the total number of revolutions is 100 or
the solution is visually homogeneous.

5.3.2.2.9 If the solution is not visually homogeneous immedi-
ately following 100 revolutions, the results shall be recorded as
not miscible.

5.3.3 Concentrate pH. The pH of the concentrate at 18°C
+ 2.7°C shall be between 6 and 9 when tested in accordance
with ASTM D1293.

5.3.4 Concentrate Viscosity.

5.3.4.1 The concentrate viscosity shall be determined and
reported in terms of absolute viscosity (centipoise).

5.3.4.2 Two samples of concentrate shall be conditioned to
temperatures of 2°C, 21°C, and 49°C prior to measuring the
viscosity.

5.3.4.3* A viscometer rotating at 60 rpm with the appropriate

spindle shall be used to measure the viscosity in accordance
with ASTM D2196.

5.3.4.4 Triplicate measurements of the viscosity of each
sample shall be made, with the sample being stirred gently
between measurements.

5.3.4.5 The three viscosity measurements for each sample
shall be averaged.

5.3.5 Alternate Viscosity Test Methods.

5.3.5.1 Where the preferred method does not provide usable
results, an alternative test method shall be permitted.

5.3.5.2 Where an alternative test method is used, the method
and test conditions shall be documented and reported with the
reported results.

5.3.6 Concentrate Flash Point. The open cup flash point of
the concentrate shall be determined in accordance with ASTM
DI2.

5.4 Stability.
5.4.1 Concentrate Stability.

5.4.1.1 Three 19 L samples of water additive concentrate from
a single production lot shall be stored in sealed containers as
described in 5.4.1.4, 5.4.1.5, and 5.4.1.6.

5.4.1.2 The samples shall be designated as Sample 1, Sample
2, and Sample 3.

5.4.1.3* Samples shall not be agitated at any time during or
between storage periods.

5.4.1.4 Sample 1.

5.4.1.4.1 Sample 1 shall be stored at 41°C + 3°C for 30 contin-
uous days.
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5.4.1.4.2 At the end of 30 days, Sample 1 shall be removed
from the 41°C + 3°C environment and immediately stored at
21°C + 2°C for 168 hours.

5.4.1.4.3 Sample 1 shall be handled, opened, and inspected in
accordance with 5.4.1.7.

5.4.1.5 Sample 2.

5.4.1.5.1 Sample 2 shall be stored at 41°C + 3°C for 30 contin-
uous days in a manner identical to that for Sample 1.

5.4.1.5.2 At the end of the 30 days, Sample 2 shall be placed
immediately in an environment at a temperature of -10°C
+1°C.

5.4.1.5.3 Sample 2 shall be kept in this cold environment for a
continuous 30-day period.

5.4.1.5.4 At the end of the second 30 days, Sample 2 shall be
removed from the —10°C + 1°C environment and then placed
immediately in an environment of 21°C + 2°C for 168 hours.

5.4.1.5.5 Sample 2 then shall be handled, opened, and inspec-
ted in accordance with 5.4.1.7.

5.4.1.6 Sample 3.

5.4.1.6.1 Sample 3 shall be stored at —-10°C + 1°C for 30
continuous days.

5.4.1.6.2 At the end of the 30 days, Sample 3 shall be removed
from the -10°C £ 1°C environment and immediately placed at
a temperature of 21°C + 2°C for 168 hours.

5.4.1.6.3 Sample 3 shall then be handled, opened, and inspec-
ted in accordance with 5.4.1.7.

5.4.1.7 Concentrate Handling, Opening, and Inspection.

5.4.1.7.1 At the end of the storage periods described in 5.4.1.4
through 5.4.1.6, each sealed sample container shall be inverted
four times within a 1-minute period.

5.4.1.7.2 Each sample shall be opened and the water additive
concentrate poured into an open pail and allowed to sit undis-
turbed for 10 minutes to allow bubbles to rise to the surface.

5.4.1.7.3 Each sample then shall be visually examined for
separation, stratification, and crystallization.

5.4.1.7.4 Each empty container shall be examined as well for
any evidence of residual sediment or crystals.

5.4.1.7.5 The water additive concentrate shall not be strati-
fied, crystallized, or otherwise separated at the end of any test
outlined in 5.4.1.

5.4.2 Solution Separation on Standing.

5.4.2.1% If the water additive solution is to be stored for more
than 30 days, the water additive solution, in concentrations
specified for use by the manufacturer, shall display no tendency
to stratify or otherwise separate when stored undisturbed for 30
days in a closed container at the minimum and maximum
concentrations and at 21°C x 3°C.

5.4.2.2 The formation of two or more distinct layers or the
presence of precipitate occurring during the course of the test
shall be considered as separation.

5.5 Uniform Corrosion.

5.5.1 The water additive and its solutions shall not have corro-
sion rates exceeding those shown in Table 5.5.1 when tested in
accordance with Section 5.5.

A Table 5.5.1 Maximum Allowable Corrosion Rates (mils per year) for Wildland Fire Chemical Products

Yellow
2024-T3 Aluminum 4130 Steel Brass AZ31B Magnesium
T Total Partial Total Partial Partial Total Partial
emperature
(°F) 70 120 70 120 70 120 70 120 120 70 120 70 120
mils per year-

Concentrates
Wet concentrates for fixed- 5.0 5.0 5.0 5.0 50 5.0 50 5.0 5.0 50 5.0 5.0 5.0

tank helicopters
Wet concentrates® except 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

for fixed-tank helicopters
Mixed products
Fixed-tank helicopters” 2.0 2.0 2.0 2.0 50 5.0 50 5.0 5.0 40 4.0 4.0 4.0
Fixed-wing air tankers* 2.0 2.0 2.0 2.0 50 5.0 50 5.0 5.0
Helicopter bucket and® 2.0 2.0 2.0 2.0 50 5.0 50 5.0 5.0

ground-based

application

Note: All uniform corrosion rates shall be determined by 90-day weight loss tests. All uniform corrosion rates are the maximum allowable average of

all replicates.

“Magnesium uniform corrosion tests shall be performed for performance information. Intergranular corrosion tests are not required on aluminum

or magnesium.

PIntergranular corrosion tests shall be performed on aluminum and magnesium coupons; no intergranular corrosion is allowed.
‘Intergranular corrosion tests shall be performed on aluminum coupons; no intergranular corrosion is allowed. Magnesium uniform corrosion tests

shall be performed for performance information. Intergranular corrosion tests are not required on magnesium.
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