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NOTICE

All questions or other communications relating to this document should be sent only to NFPA headquarters,
addressed to the attention of the Committee responsible for the document.

For information on the procedures for requesting Technical Committees to issue Formal Interpretations,
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals on
matters relating to the content of the document, write to the Secretary, Standards Council, National Fire Protection
Association, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Governing
Committee Projects 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.

Users of this document should consult applicable federal, state and local laws and regulations. NFPA does
not, by the publication of this document. intend to urge action that is not in compliance with applicable laws, and
this document may not be construed as doing so.

Policy Adopted by NFPA Board of Directors on December 3, 1982

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the toxicity of
the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with that subject in
its technical committee documents for many years.

There is a concern that the growing use of synthetic materials may produce more or additional toxic products
of combustion in a fire environment. The Board has, therefore, asked all NFPA technical committees to review the
documents for which they are responsible to be sure that the documents respond to this current concern. To assist
the committees in meeting this request, the Board has appointed an advisory committee to provide specific guid-
ance to the technical committees on questions relating to assessing the hazards of the products of combustion.

Licensing Provision—This document is copyrighted by the National Fire Protection Association (NFPA).

1. Adoption by Reference—Public authorities and others are urged to reference this document in laws,
ordinances, regulations, administrative orders, or similar instruments. Any deletions, additions, and changes
desired by the adopting authority must be noted separately. Those using this method are requested to notify the
NFPA (Attention: Secretary, Standards Council) in writing of such use. The term “adoption by reference” means
the citing of title and publishing information only.

2. Adoption by Transcription—A. Public authorities with lawmaking or rule-making powers only upon
written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free license to
print and republish this document in whole or in part, with changes and additions, if any, noted separately, in laws,
ordinances, regulations, administrative orders, or similar instruments having the force of law, provided that: (I)
due notice of NFPA’s copyright is contained in each law and in each copy thereof; and (2) that such printing and
republication is limited to numbers sufficient to satisfy the jurisdiction’s lawmaking or rule-making process. B.
Once this NFPA Code or Standard has been adopted into law, all printings of this document by public authorities
with lawmaking or rule-making powers or any other persons desiring to reproduce this document or its contents
as adopted by the jurisdiction in whole or in part, in any form, upon written request to NFPA (Attention: Secretary,
Standards Council), will be granted a nonexclusive license to print, republish, and vend this document in whole
or in part, with changes and additions, if any, noted separately, provided that due notice of NFPA’s copyright is
contained in each copy. Such license shall be granted only upon agreement to pay NFPA a royalty. This royalty
is required to provide funds for the research and development necessary to continue the work of NFPA and its vol-
unteers in continually updating and revising NFPA standards. Under certain circumstances, public authorities with
lawmaking or rule-making powers may apply for and may receive a special royalty where the public interest will
be served thereby.

3. Scope of License Grant—The terms and conditions set forth above do not extend to the index to this
document.

(For further explanation, see the Policy Concerning the Adoption, Printing, and Publication of NFPA
Documents, which is available upon request from the NFPA.)

Statement on NFPA Procedures

This material has been developed under the published procedures of the National Fire Protection
Association, which are designed to assure the appointment of technically competent Committees having balanced
representation. While these procedures assure the highest degree of care, neither the National Fire Protection
Association, its members, nor those participating in its activities accept any liability resulting from compliance or
noncompliance with the provisions given herein, for any restrictions imposed on materials or processes, or for the
completeness of the text.

NFPA has no power or authority to police or enforce compliance with the contents of this document, and
any certification of products stating compliance with requirements of this document is made at the peril of the
certifier.
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NFPA 298
Standard on

Fire Fighting Foam Chemicals for Class A Fuels
in Rural, Suburban, and Vegetated Areas

1994 Edition

This edition of NFPA 298, Standard on Fire Fighting Foam Chemicals for Class A Fuels in
Rural, Suburban, and Vegetated Areas, was prepared by the Technical Committee on For-
est and Rural Fire Protection and acted on by the National Fire Protection Association,
Inc., at its Annual Meeting held May 16-18, 1994, in San Francisco, CA. It was issued by
the Standards Council on July 14, 1994, with an effective date of August 5, 1994, and
supersedes all previous editions.

The 1994 edition of this document has been approved by the American National
Standards Institute.

Origin and Development of NFPA 298

The first edition of NFPA 298 was developed by the Technical Committee on Forest and
Rural Fire Protection in 1989 in response to a perceived need for a performance standard
dealing with foam chemicals used in control of wildland fires. The 1994 edition is a complete
revision, which was necessary to make the document consistent with the changes in Class A
foam technology that have been developed since the 1989 edition was adopted.
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Technical Committee on Forest and Rural Fire Protection

Richard E. Montague, Chair
Incident Management Concepts, CA

Mary D. Chambers, Secretary
Bernalillo Cnty Fire District 10, NM

Fred G. Allinson, Nat'l Volunteer Fire Council, WA Paul G. Mason, Arkwright Mutual Insurance Co., CT
Lynn R. Biddison, Chemonics, Fire-Trol, NM Peter Matulonis, Ansul Fire Protection., CA
Randall K. Bradley, Lawrence Livermore Laboratories, CA James F. McMullen, The McMullen Co., Inc., CA
John E. Bunting, New Boston Fire Dept.. NH William M. Neville, Neville-Brown, CA
Gary L. Buzzini, California Dept. of Forestry & Fire Lane M. O. Pilbin, Schirmer Engineering Corp., CA
Protection, CA Frederick S. Richards, NYS Dept. of State, NY
Hanna J. Cortner, University of Arizona, AZ Rep. Fire Marshals Assn. of North America
Duane Dupor, Wisconsin Dept. of Natural Resources, W1 James C. Sorenson, USDA Forest Service, GA
J. A. Foster, ISO Commercial Risk Services Inc., AZ Rep. United States Forest Service
Donald C. Freyer, Georgia Forestry Commission, GA Herbert A. Spitzer, Los Angeles Cnty Fire Dept.. CA
Louis G. Jekel, Rural/Metro Corp., AZ Edward F. Straw, 1SO Commercial Risk Services Inc., GA
Robert L. Joens, USDA Forest Service, DC Jim Stumpf, U.S. Dept. of the Interior, ID

Rep. United States Forest Service Howard L. Vandersall, Lawdon Fire Services, Inc., CA
Ralph R. Lafferty, MacMillan Bloedel Ltd, British Columbia, Ronald R. Walker, American Forest & Paper Assn., CA
Canada Rep. American Forest & Paper Assn.
Michael W. Lowder, Bladen Cnty Office of Emergency Louis A. Witzeman, Scottsdale Fire Dept., AZ
Services, NC James T. Wooters, Mizelle, Hodges and Assoc.. Inc., GA

John F. Marker, Firemark Assoc.. OR
Alternates

Dennis N. Gage, 1SO Commercial Risk Services Inc., NJ Robert M. Swinford, USDA Forest Service, UT
(Alt. to E. F. Straw) (Alt. to R. L. Joens)

William J. Baden, NFPA Staff Liaison

Thus bist represents the membership at the time the Committee was balloted on the text of this editwn. Since that tune, changes
in the membership may have occurred.

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

Committee Scope: This Committee shall have primary responsibility for documents on fire protection and
prevention for rural and suburban areas and forest, grass, brush, and tundra areas.

Documents

Document Sharing Hub
1994 Edition

Full document details: NFPA 298 1994


http://www.avadocuments.com/doc/nfpa-298-1994
http://www.avadocuments.com/doc/nfpa-298-1994

CONTENTS

298-3

Chapter 1 Introduction . . .
1-1  Scope ..........

1-2 Purpose .. ... .. ..

1-3 Definitons . . ... ..

Chapter 2 Acceptance Criteria . . . ... ... ..

2-1 Foam Concentrate . .

2-2  Foam Solution . . ..
2-3 Foam .. ..... ...

Chapter 3 Test Methods . . .

3-1 Corrosion . . .. ...

3-2  Toxicity . ... .. ..

3-3  Biodegradability Test

Full document details: NFPA 298 1994

Contents

4 3-4  Fish Toxicity .. .......... ... ... 298-11
4 3-5  Foam Expansion and Drain Time . . . . 298-11
4 36 Miscbility ... ..o o oo 298-12
4 3-7  Stability of Concentrate . . .. .. ... .. 298-12
3-8  Viscosity ... ... ... 298-12
5 3-9  Surface Tension . ... ............ 298-13
5 3-10 Flash Point . . .................. 298-13

7
" Chapter 4 Referenced Publications . . . . . . .. 298-13
" Appendix A Explanatory Material . . ... ... 298-13

/
7 Appendix B Referenced Publications . . . . . . 298-14

3
8 Index . ...... ... ... ... ... .. ... 298-14

Documents

1994 Edition

Document Sharing Hub


http://www.avadocuments.com/doc/nfpa-298-1994
http://www.avadocuments.com/doc/nfpa-298-1994

298-4

FOAM CHEMICALS FOR CLASS A FUELS IN RURAL, SUBURBAN. AND VEGETATED AREAS

NFPA 298
Standard on
Fire Fighting Foam Chemicals for
Class A Fuels in Rural, Suburban,

and Vegetated Areas
1994 Edition

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

Information on referenced publications can be found in
Chapter 4 and Appendix B.

Chapter 1 Introduction

1-1 Scope. This standard specifies requirements and test
procedures for foam chemicals used on Class A fuels.

1-2 Purpose.

1-2.1 The standard specifies requirements for foam chemi-
cals that are used to help control fires in Class A fuels.

1-2.2  Tests are used to ensure compliance with the require-
ments of this standard. Tests shall not be deemed as establish-
ing performance levels in actual fire-fighting situations.

1-3 Definitions.

Approved. Acceptable to the authority having jurisdiction.

NOTE: The National Fire Protection Association does not
approve, inspect, or certify any installations, procedures,
equipment, or materials; nor does it approve or evaluate
testing laboratories. In determining the acceptability of
installations, procedures. equipment, or materials, the
authority having jurisdiction may base acceptance on com-
pliance with NFPA or other appropriate standards. In the
absence of such standards, said authority may require evi-
dence of proper installation, procedure, or use. The
authority having jurisdiction may also refer to the listings or
labeling practices of an organization concerned with prod-
uct evaluations that is in a position to determine compliance
with appropriate standards for the current production of
listed items.

Authority Having Jurisdiction. The organization,
office, or individual responsible for approving equipment,
an installation, or a procedure.

NOTE: The phrase “authority having jurisdiction” is used
in NFPA documents in a broad manner, since jurisdictions
and approval agencies vary, as do their responsibilities.
Where public safety is primary, the authority having juris-
diction may be a federal, state, local. or other regional
department or individual such as a fire chief: fire marshal;
chief of a fire prevention bureau, labor department, or
health department: building official: electrical inspector; or
others having statutory authority. For insurance purposes,
an insurance inspection department. rating bureau, or
other insurance company representative may be the
authority having jurisdiction. In many circumstances, the
property owner or his or her designated agent assumes the
role of the authority having jurisdiction; at government
installations, the commanding ofhcer or departmental offi-
cial may be the authority having jurisdiction.
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Biodegradability. The decomposition of organic mat-
ter through the action of microorganisms, which results in
the evolution of carbon dioxide.

Class A Foam.* An aggregation of bubbles having a
lower density than water. The foam bubbles and the solu-
tion draining from them attach to and penetrate Class A
fuels due to the reduced surface tension imparted to the
water by the foam concentrate. The bubbles hold moisture
and release it as the foam breaks down, prolonging the
time the moisture can be absorbed by the fuels. The foam
acts to exclude air from the fuel, envelopes the volatile
combustible vapor and the fuel interfaces where applied in
adequate quantities, and resists disruption due to wind,
heat, and flame.

Class A Fuel. Combustibles such as vegetation, wood,
cloth, paper, rubber, and many plastics.

Drain Time. The time that it takes for a specified por-
tion of the total solution contained in the foam to revert to
liquid and to drain out of the bubble structure.

Expansion. The ratio of the volume of the foam in its
aerated state to the original volume of the nonaerated
foam solution.

Foam. The aerated solution created by forcing or
entraining air into a foam solution by means of suitably
designed equipment or by cascading it through the air at a
high velocity.

Foam Concentrate. The concentrated foaming agent as
received by the manufacturer and approved by the author-
ity having jurisdiction for use on Class A fuels.

Foam Solution. A homogeneous mixture of water and
foam concentrate in the proportions required to meet the
needs of the user.

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

LCsy. The concentration (milligrams of test material per
liter of solution) at which 50 percent of the test animals die.

LDy, The dosage (milligrams of test material per kilo-
gram of body weight) at which 50 percent of the test ani-
mals die.

Listed. Equipment or materials included in a list pub-
lished by an organization acceptable to the authority having
jurisdiction and concerned with product evaluation that
maintains periodic inspection of production of listed equip-
ment or materials and whose listing states either that the
equipment or material meets appropriate standards or has
been tested and found suitable for use in a specified manner.

NOTE: The means for identifying listed cquipment may
vary for cach organization concerned with product evalua-
tion, some of which do not recognize equipment as listed
unless it 1s also labeled. The authority having jurisdiction
should utilize the system emploved by the listing organiza-
tion to identify a listed product.
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ACCEPTANCE CRITERIA 298-5

Shall. Indicates a mandatory requirement.

Should. Indicates a recommendation or that which is
advised but not required.

Surface Tension. The elastic-like force at the surface of

a liquid, which tends to minimize the surface area, causing
drops to form.

Use Level. The proportion of foam concentrate in the
foam solution, expressed as a percentage. (Use levels for
Class A foam solutions generally fall within the range of 0.1
percent to 1.0 percent.)

Water, Fresh. Deionized or distilled water to which
140 ppm of calcium, in the form of calctum chloride, have
been added.

Water, Synthetic or Artificial Sea. A solution consist-
ing ot 1.10 percent magnesium chloride, 0.16 percent cal-
cium chloride, 0.40 percent anhydrous sodium sulfate,
2.50 percent sodium chloride, and 95.84 percent deionized
or distilled water. This composition meets Canadian Gen-
eral Standards Board Standard 28-GP-74M.

Chapter 2 Acceptance Criteria

2-1 Foam Concentrate.
2-1.1* Corrosion.

2-1.1.1 Uniform Corrosion. The foam concentrate shall
not exhibit values exceeding those given in Table 2-1.1
when tested in accordance with 3-1.1.

2-1.1.2*% Corrosion of Nonmetallic Materials. The

effects of foam concentrate on the hardness and volume of

the following nonmetallic materials shall be tested in accor-
dance with 3-1.3. Tested materials shall not exhibit
changes in hardness exceeding 10 percent nor changes in
volume exceeding 5 percent.

(a) PVC plastic

(b) MIL-S-8802 sealant

(c) MIL-S-81733 sealant

(d) Neoprene rubber AMS (SALE Aerospace Materials
Specification) 3208 synthetic rubber CL-Prene 45-55 share

(e) Fiberglass with epoxy resin

(f) Cross-linked polyethylene MIL-C-38359A

(g) High density polyethylene MIL-P-51431A

(h) Teflon AMS 3660

(i) Flexible polyolefin MIL-1-23053/5.

2-1.2%* Health and Safety.

2-1.2.1 Toxicity. The foam concentrate shall not exceed
the toxicity limits defined in Table 2-1.2.1 when tested in
accordance with Section 3-2 by a biological testing labora-
tory that is certified as adhering to good laboratory prac-
tice standards as defined in the Code of Federal Regulations,
40 CFR, Part 792 or Part 160.

2-1.2.1.1 Documentation. Upon request, the manufac-
turer shall provide a summary of the results of toxicity
testing described in 2-1.2.1 and a copy of a current mate-
rial safety data sheet.

Full document details: NFPA 298 1994

2-1.3* Biodegradability. The foam concentrate shall be
tested in accordance with Section 3-3. The concentrate
shall be classified as readily biodegradable according to the
Code of Federal Regulations, 40 CFR, Part 796.3100, as
exemplified by a minimum of 60 percent biodegradation
within 28 days.

2-1.3.1 Fish Toxicity. The foam concentrate shall be
tested in accordance with Section 3-4. The LCj;, shall be
greater than 10 mg/L. when measured after 96 hours of
exposure.

2-1.4 Characteristics.

2-1.4.1* Temperature Stability. Foam concentrate shall
be tested in accordance with Section 3-7. The foam concen-
trate shall not be stratified, crystallized, or otherwise sepa-
rated at the end of the test. In addition, expansion and
drain time shall be determined in accordance with Section
3-5, using foam solution prepared from the stored concen-
trate samples. The values for fresh and stored concentrates
shall differ by no more than *15 percent expansion and
+2 minutes drain time.

2-1.4.2 Viscosity. The viscosity of the concentrate shall
be measured as described in Section 3-8, at temperatures
of 0°, 35°, 70°, and 120°F (-18°, 2°, 21°, and 49°C). The vis-
cosity values obtained shall be reported on the Product
Data Sheet.

2-1.4.3 Miscibility. The miscibility of the foam concen-
trate shall be determined in accordance with Section 3-6
where mixing concentrate and water in the amounts
required to prepare 0.3 and 1.0 percent foam solutions.
The concentrate at 70°F (21°C) shall be miscible in water at
70°F (21°C). The muscibility of the concentrate in water at
the additional temperatures included in Section 3-6 shall
be reported on the additional Product Data Sheet.

2-1.4.4 Flash Point. The foam concentrate shall not
exhibit a flash point below 140°F (60°C) when tested in
accordance with Section 3-10.

2-1.5 Packaging and Labeling.

2.1.5.1 Packaging. Packaging of foam concentrates shall
conform with regulations governing ground and air trans-
port of materials. Containers shall meet performance ori-
ented packaging criteria established and recommended by
the United Nations as described in 4-1.3.

2-1.5.2 Labeling. In addition to other requirements that
might apply, the manufacturer shall provide the following
information on a label permanently attached to the con-
centrate container:

(a) Manufacturer name and address

(b) Product name, lot number, and date of manufacture

{(c) 25 percent drain time in deionized water as required
in 2-3.1

(d) Expansion in deionized water as required in 2-2.3.2

(e) Manufacturer recommended use levels

(f) Emergency and first aid instructions

(g) Volume (U.S. gallons and liters) of concentrate in
the container

(h) Statement certifving that the product has been
tested and meets all requirements of this standard.
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