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Staff Liaison: Bruce W. Teele

Committee Scope: This Committee shall have primary responsibility for
documents on protective clothing and protective equipment, except respiratory
protective equipment, that provides hand, foot, torso, limb and head protection,
as well as interface protection for fre fghters or other emergency services
responders during incidents involving wildland fre fghting operations. These
operations include the activities of fre suppression and property conservation in
forest, brush, grass, ground cover, and other such vegetation that is not within
structures but that is involved in fre.

Additionally, this Committee shall have primary responsibility for

documents on the selection, care, and maintenance of wildland fre fghting
protective clothing and protective equipment by fre and emergency services
organizations and personnel.

These lists represent the membership at the time each Committee was
balloted on the text of this report. Since that time, changes in the membership
may have occurred. A key to classifications is found at the front of the
document.

The Report of the Committee on Fire and Emergency Services Protective
Clothing and Equipment is presenting two Reports for adoption, as follows:

The Reports were prepared by the:

« Technical Correlating Committee on Fire and Emergency
Services Protective Clothing and Equipment (FAE-AAC)

 Technical Committee on Respiratory Protection Equipment
(FAE-RPE)

¢ Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment (FAE-WFF)

Report I: The Technical Committee proposes for adoption, a new
document to NFPA 1984, Standard on Respirators for Wildland Fire
Fighting Operations, 2011 edition.

The report on NFPA 1984 has been submitted to letter ballot of the
Technical Committee on Respiratory Protection Equipment, which consists
of 30 voting members. The results of the balloting, after circulation of any
negative votes, can be found in the report.

This Report on Proposals has also been submitted to the Technical
Correlating Committee on Fire and Emergency Services Protective
Clothing and Equipment (TCC) in two parts. Part 1 is a letter ballot on the
TCC Actions, if any; and Part 2 is an informational letter ballot on the Report
as a whole. The TCC, which consists of 17 voting members, voted as follows:

Part 1: 16 voted affirmatively and 1 negatively after circulation of negative
ballots (Stull).

Mr. Stull voted negatively stating:

1984-13 (Log #CP3)

The wrong certification model is being used. I do not agree with required
initial certification by NIOSH as a “wildland air-purifying respirator,” or as a
“wildland fire fighting powered air-purifying respirator.” No such respirator
categories exist in 42 CFR Part 84. It has further has not been demonstrated
satisfactorily to me that these certification categories can be adequately
established in a timely or appropriate fashion, with the full input of the
balanced interest groups.

The proper model is for the specification of requirements in CFR Part 84
as a prerequisite for additional criteria imposed by the proposed NFPA 1984
standard, as is done in the case of NFPA 1981 for open-circuit, self-contained
breathing apparatus.

Part 2: 17 voted affirmatively.

Report II: The Technical Committee proposes for adoption, a complete
evision to NFPA 1977, Standard on Protective Clothing and Equipment
for Wildland Fire Fighting, 2005 edition. NFPA 1977-2005 is published in

olume 14 of the 2010 National Fire Codes and in separate pamphlet form.

The report on NFPA 1977 has been submitted to letter ballot of the
Technical Committee on Wildland Fire Fighting Protective Clothing
and Equipment, which consists of 17 voting members. The results of the
balloting, after circulation of any negative votes, can be found in the report.

This Report on Proposals has also been submitted to the Technical
Correlating Committee on Fire and Emergency Services Protective
Clothing and Equipment (TCC) in two parts. Part 1 is a letter ballot on the
TCC Actions, if any; and Part 2 is an informational letter ballot on the Report
hs a whole. The TCC, which consists of 17 voting members, voted as follows:

Part 1: 15 voted affirmatively and 2 negatively after circulation of negative
ballots (Allen, Sanders).

Part 1: 15 voted affirmatively and 2 negatively after circulation of negative
ballots (Allen, Sanders).

Mr. Allen voted negatively stating:

The Figure 6.8.2 should also be used for Section 6.3.2.

Mr. Sanders voted negatively stating:

Proposed Revision — Replace the drawing in figure 6.3.2 with the drawing in
Figure 6.8.2.

Rationale — The drawing included in Figure 6.3.2 is not in agreement with the
wording in the 2" sentence of Paragraph 6.3.2, which indicates that the “The
ocation of the wrist crease shall be the distal crease formed by the gathered
kin adjacent to the palm on wrist flexion with the hand facing downward...”
Additionally, Paragraph 6.8.2 includes the same 2™ sentence as Paragraph
b.3.2, however the drawing included in Figure 6.8.2 shows a different drawing
for the wrist flexion. If the wording is indeed correct in both paragraphs, then
he drawings should also be the same.

Part 2: 17 voted affirmatively.
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1977-1 Log #CP2 FAE-WFF
(Entire Document)

Final Action: Accept

TCC Action: The TC is directed to review all tables pertaining to sizing
requirements in 6.1.15 to assure the correct values are presented. Also, the
TC should consider new annex text for A.6.1.4.

The TCC also directs the TC to carefully consider the substantiation for
each of the negative ballots returned by TC members, and to incorporate
changes into the ROC based on that input as appropriate.

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: The Committee is proposing a complete revision to NFPA
1977, Standard on Protective Clothing and Equipment for Wildland Fire
Fighting, 2005 edition.

Substantiation: The Committee has completed a complete revision of NFPA
1977 and has updated scope, purpose, application; updated all referenced
publications; reviewed general definitions to be sure they follow the Project
Glossary of Definitions, and added new definitions where necessary and
deleted definitions that were obsolete; updated Chapter 4 to reflect changes to
the certification and quality assurance for personal protective equipment (PPE);
added new items for “protective work gloves” and “protective driving gloves;”
modified requirements for garment sizing; standardized text for consistency
and clarity; revised design and performance requirements; reviewed and
revised testing methods for consistency and clarity; and reviewed, modified
added, or deleted annex material.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 11 Negative: 3

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Explanation of Negative:

ANDERSON, L.: There are numerous items that were addressed and agreed
upon by the committee that do no show up in the new document. The
document needs to include these changes before going to public comment. I
found the following issues, which I believe to be errors, during a brief review:

1977-3 (Log #CP3): “Winter Liners” are not in the Definitions

1977-4 (Log #CP15): “Glove body” is not in the Definitions

1977-5 (Log #CP17): “Wrist Crease” is not in the Definitions

1977-12 (Log #CP5): New Annex Text A.6.1.4 is not in the Annex and
changes in drawing labels for Figures 6.1.15.7.a,b,c were not made. In addition,
the sizing tables in the document do not match the sizing tables in the 1977-12
( Log #CP5). Finally, changes were made to the sizing table for women’s lower
torso garments at the San Diego meeting. These changes were not present in
the notes for the meeting so they were made again during the meeting in
Quincy, yet they do not show up in 1977-12 (Log #CP5).

1977-13 (Log #CP29): 6.1.8 was not deleted

1977-14 (Log #CP30): 6.1.9 was not deleted

1977-24 (Log#CP22): 7.4.9 was not changed in the document to reflect log.

1977-38 (Log #CP32): Change to 8.6.6.1 was not made in document.

1977-71 (Log #CP7): Appendix A.1.2.1 was not changed to reflect log.

1977-35 (Log #CP31): Changes to log on THL that were agreed upon at the
Quincy meeting are not reflected, specifically, changes to 7.1.6.1, Tables
7.1.6.a,b,c,d, 8.5.1.1., 8.5.1.2, 8.5.8, and 8.5.8.1. and changes to A.7.1.6 annex
material.

1977-1 (Log #CP2), Proposed annex material on use of different
temperatures for testing, written at the request of the TC is not in the Annex.
Finally, the updates to Chapter 2, which reflect updated standards and test
methods are not shown in chapter 2, which leads to further errors throughout
the document.

CORRADOQO, S.: There are numerous changes documented and agreed upon
by the Technical Committee at the 29-30 July 2009 meeting that are not
reflected in the ballot package. Refer to Ms. Anderson’s original negative vote.

FANNING, D.: There are many items that the committee agreed to at the last
two meetings that are not in this document. This version of the document
should not go to public comment - it should be corrected and (re)circulated to
the committee for ROP balloting.

Comment on Affirmative:

MOUSSEAU, M.: One typo on page 170, 8.13.3.2, S at the end of the

sentence.

1977-1a Log #CP66 FAE-WFF
(Chapter 2)

Final Action: Accept

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise Referenced Publications as follows:

2.2 NFPA Publications,

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA
02169-7471, www.nfpa.org.

NEFPA 1500, Standard on Fire Department Occupational Safety and Health
Program, 2007 edition.

2.3.1 AATCC Publication,

American Association of Textile Chemists and Colorists, P.O. Box 12215,
Research Triangle Park, NC 27709, www.aatcc.org.

AATCC 135, Dimensional Changes of Fabrics After Home Laundering,
2004.

2.3.2 ANSI/ISEA Publication

American National Standards Institute, 25 West 43rd Street, 4th Floor, New
York, NY 10036, www.ansi.org.

ANSI/ISEA Z89.1, Industrial Head Protection, 2009.

2.3.3 ASTM Publications,

American Society for Testing and Materials, 100 Barr Harbor Drive, West
Conshohocken, PA 19428-2959, www.astm.org.
ASTM B 117, Standard Practice for Operating Salt Spray (Fog) Apparatus,
2007.
ASTM B 152M Standard Specification for Copper Sheet, Strip, Plate, and
Rolled Bar, 2008.
ASTM D 1424, Standard Test Method for the Tear Resistance of Woven
Fabrics by Falling Pendulum (Elmendorf-Type) Apparatus, 2009.
ASTM D 1630, Standard Test Method for Rubber Property—Abrasion
Resistance (Footwear Abrader), 2006.
ASTM D 1683, Standard Test Method for Failure in Sewn Seams of Woven
Fabrics, 2007.
ASTM D 1776, Standard Practice for Conditioning Textiles for Testing, 2008.
ASTM D 3787, Standard Test Method for Bursting Strength of Textiles —
Constant-Rate-of-Traverse (CRT) Ball Burst Test, 2007.

ASTM D 4966, Standard Test Method for Abrasion Resistance of Textile
Fabrics (Martindale Abrasion Tester Method), 2007.

ASTM D 6413, Standard Test Method for Flame Resistance of Textiles
(Vertical Test), 2008.

ASTM E 809, Standard Test Method for Measuring Photometric Characteristics
of Retroreflectors, 2008.

ASTM E 810, Standard Test Method for Coefficient of Retroreflection of
Retroreflective Sheeting Utilizing the Coplanar Method, 2008.

ASTM E 991, Standard Practice for Color Measurement of Fluorescent
Specimens Using the One-Monochromator Method, 2006.

ASTM E 2152, Standard Practice for Computing the Colors of Fluorescent
Objects from Bispectral Photometric Data, 2006.

ASTM E 2153, Standard Practice for Obtaining Bispectral Photometric Data
for Evaluation of Fluorescent Color, 2006.

ASTM F 1060, Standard Test Method for Thermal Protective Performance of
Materials for Protective Clothing for Hot Surface Contact, 2008.

ASTM F 1342, Standard Test Method for Protective Clothing Material
Resistance to Puncture, 2005.

ASTM F 1414, Standard Test Method for Measurement of Cut Resistance to
Chain Saw in Lower Body (Legs) Protective Clothing, 2004.

ASTM F 1790, Standard Test Method for Measuring Cut Resistance of
Materials Used in Protective Clothing, 2005.

ASTM F 1868, Standard Test Method for Thermal and Evaporative Resistance
of Clothing Materials Using a Sweating Hot Plate, 2009.

ASTM F 1897, Standard Specification for Leg Protection for Chain Saw Users,
2008

ASTM F 1939, Standard Test Method for Radiant Heat Resistance of
Protective Performance of Flame Resistant Clothing Materials with Continuous
Heating, 2008.

ASTM F 2010, Standard Test Method for Evaluation of Glove Effects on
Wearer Hand Dexterity Using Modified Pegboard Test, 2005.

andRequirements; 2603

2.3.4 ISO Publications

ISO 9001, Quality management systems — requirements, 2008.

ISO 17025, General requirements for the competence of testing and calibration
laboratories, 2005.

2.3.5 U.S. Government Documents

Military Specifications and Commercial Item Descriptions are available from
the Document Automation and Production Service (DAPS), Building 4/D, 700
Robbins Avenue, Philadelphia, PA 19111-5094, http://assist.daps.dla.mil/online/
start/.

Commercial Item Description A-A-55126B, Fastener Tape, Hook and Loop,
Synthetic, 7 September 2006.

Commercial Item Description A-A-55634A - Zippers (Fasteners, Slide
Interlocking), 23 March 2004.

Military Specification MIL-DTL-10884H, Fastener, Snap, 20 July 2005.

CFRs are available from the U.S. Government Printing Office, Washington, DC
20402, http://www.access.gpo.gov/nara/cfr/cfr-table-search.html

Title 29, Code of Federal Regulations, Part 1910.132, (29 CFR 1910.132)
“Personal Protective Equipment,” 2009

Substantiation: None given.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14 Abstain: 1

Ballot Not Returned: 2 Olson, J., Wood, G.

Explanation of Abstention:

ACKERMAN M.: “I am unsure of the process for this but cannot vote
affirmative on any subsequent ballots until the agreed upon changes in the last
ballot round have been made.”
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1977-2 Log #CP4 FAE-WFF Final Action: Accept
3.3,5.3,5.8,6.3,6.8,7.3and 7.8)

TCC Action: For protective driving gloves, the TC is directed to consider
including the tactility test from the EN 420 standard, and the Crawford
Small Parts Dexterity Test in NFPA 1999.

The TC is directed to consider requirements for materials in Section 6.3,
6.3.2, and Section 6.8, 6.8.2; that extend beyond the glove body.
Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Revise as follows:

SECTION 3.3, DEFINITIONS:

Add new 3.3.XX to read: Wildland Fire Fighting Protective Driving Gloves.
The items of protective clothing that provide protection to the hands and wrists,
and dexterity and grip to the hands that is critical to operating fire fighting
vehicles and special equipment during wildland fire fighting operations.

Revise 3.3.104 to read: Wildland Fire Fighting Protective Work Gloves. The
items of protective clothing that provide protection to the hands and wrists
while directly engaged in wildland fire fighting operations.

REVISE SECTION 5.3 TO READ:

5.3 Protective Work Gloves.

5.3.1 Product Label Requirements.

5.3.1.1 Each protective work glove shall have a product label or labels
permanently and conspicuously attached. At least one product label shall be
conspicuously located on or inside each work glove when the glove is properly
assembled with all components in place.

5.3.1.2 Configuration of the product label and attachment of the product label
shall not interfere with the legibility of any printed portion of the product label.

5.3.1.3 Multiple label pieces shall be permitted in order to carry all the
statements, symbols, and information required to be on the product label.

5.3.1.4* The certification organization’s label, symbol, or identifying mark
shall be permanently attached to the product label or shall be part of the
product label.

5.3.1.5 All worded portions of the required product label shall be printed at
least in English.

5.3.1.6 Symbols and other pictorial graphic representations shall be permitted
to be used to supplement or in place of worded statements on the product
label(s) where explanations for symbols and pictorial graphic representations
are explained in the user information.

5.3.1.7 The following statement shall be printed legibly on the work glove
product label, and all letters shall be at least 2.5 mm (3/32 in.) high:

“THIS WILDLAND FIRE FIGHTING PROTECTIVE WORK GLOVE
MEETS THE WORK GLOVE REQUIREMENTS OF

NFPA 1977, STANDARD ON PROTECTIVE CLOTHING AND
EQUIPMENT FOR WILDLAND FIRE FIGHTING, 2011 EDITION.
DO NOT REMOVE THIS LABEL !”

5.3.1.8 At least the following information shall also be printed legibly on the
work glove product label, with all letters at least 2 mm (1/16 in.) high:

(1) Manufacturer’s name, identification, or designation

(2) Manufacturer’s address

(3) Country of manufacture

(4) Manufacturer’s glove identification number, lot number, or serial number

(5) Month and year of manufacture (not coded)

(6) Model or style name, number, or design

(7) Glove size or size range

(8) Cleaning precautions

5.3.2 User Information.

5.3.2.1 The protective work glove manufacturer shall provide at least the user
information that is specified in 5.3.2.5 with each work glove pair.

5.3.2.2 The protective work glove manufacturer shall attach the required user
information or packaging containing the user information to the work glove
pair in such a manner that it is not possible to use the work gloves without
being aware of the availability of the information.
5.3.2.3 The required user information or packaging containing the user
information shall be attached to the work glove pair so that a deliberate action
is necessary to remove it. The protective work glove manufacturer shall
provide notice that the user information is to be removed ONLY by the end
user.

5.3.2.4 Symbols and other pictorial graphic representations shall be permitted
to be used to supplement or in place of worded statements where explanations
for symbols and pictorial graphic representations are explained in the user
information.

5.3.2.5 The protective work glove manufacturer shall provide at least the
following instructions and information with each work glove pair:

(1) Pre-use information

(a) Safety considerations

(b) Limitations of use

(c) Glove marking recommendations and restrictions

(d) A statement that most performance properties of the glove cannot be tested
by the user in the field

(e) Warranty information

(2) Preparation for use

(a) Sizing/adjustment

(b) Recommended storage practices

(3) Inspection frequency and details

(4) Donning/doffing

(a) Donning and doffing procedures

(b) Sizing and adjustment procedures

(c) Interface issues

(5) Proper use consistent with NFPA 1500, Standard on Fire Department
Occupational Safety and Health Program, and 29 CFR 1910.132, Personal
Protective Equipment

(6) Maintenance and cleaning

(a) Cleaning instructions and precautions with a statement advising users not
to use gloves that are not thoroughly cleaned and dried

(b) Maintenance criteria and methods of repair where applicable

(7) Retirement and disposal criteria and considerations

5.3.2.6 The protective work glove manufacturer shall make available to
prospective purchasers and the purchaser a chart illustrating the hand
dimension ranges specified in 6.3.4.4.

ADD NEW SECTION 5.8 TO READ (renumber current Section 5.8 as
Section 5.9):

5.8 Protective Driving Gloves.

5.8.1 Product Label Requirements.

5.8.1.1 Each protective driving glove shall have a product label or labels
permanently and conspicuously attached. At least one product label shall be
conspicuously located on or inside each driving glove when the glove is
properly assembled with all components in place.

5.8.1.2 Configuration of the product label and attachment of the product label
shall not interfere with the legibility of any printed portion of the product label.

5.8.1.3 Multiple label pieces shall be permitted in order to carry all the
statements, symbols, and information required to be on the product label.

5.8.1.4* The certification organization’s label, symbol, or identifying mark
shall be permanently attached to the product label or shall be part of the
product label.

5.8.1.5 All worded portions of the required product label shall be printed at
least in English.

5.8.1.6 Symbols and other pictorial graphic representations shall be permitted
to be used to supplement or in place of worded statements on the product
label(s) where explanations for symbols and pictorial graphic representations
are explained in the user information.

5.8.1.7 The following statement shall be printed legibly on the driving glove
product label, and all letters shall be at least 2.5 mm (3/32 in.) high:
“THIS PROTECTIVE DRIVING GLOVE MEETS THE DRIVING GLOVE
REQUIREMENTS OF
NFPA 1977, STANDARD ON PROTECTIVE CLOTHING AND
EQUIPMENT FOR WILDLAND FIRE FIGHTING, 2011 EDITION.
DO NOT REMOVE THIS LABEL.”

5.8.1.8 At least the following information shall also be printed legibly on the
driving glove product label, with all letters at least 2 mm (1/16 in.) high:

(1) Manufacturer’s name, identification, or designation
2) Manufacturer’s address

3) Country of manufacture

4) Manufacturer’s glove identification number, lot number, or serial
number

5) Month and year of manufacture (not coded)

(6) Model or style name, number, or design

7) Glove size or size range

(8) Cleaning precautions

5.8.2 User Information.

5.8.2.1 The protective driving glove manufacturer shall provide at least the
user information that is specified in 5.8.2.5 with each driving glove pair.

5.8.2.2 The protective driving glove manufacturer shall attach the required
user information or packaging containing the user information to the driving
glove pair in such a manner that it is not possible to use the driving gloves
without being aware of the availability of the information.

5.8.2.3 The required user information or packaging containing the user
information shall be attached to the driving glove pair so that a deliberate
action is necessary to remove it. The protective driving glove manufacturer
shall provide notice that the user information is to be removed ONLY by the
end user.

5.8.2.4 Symbols and other pictorial graphic representations shall be permitted
to be used to supplement or in place of worded statements where explanations
for symbols and pictorial graphic representations are explained in the user
information.

5.8.2.5 The protective driving glove manufacturer shall provide at least the
following instructions and information with each driving glove pair:

(1) Pre-use information

(a) Safety considerations

(b) Limitations of use

(c) Glove marking recommendations and restrictions

(d) A statement that most performance properties of the glove cannot be tested
by the user in the field

(e) Warranty information

(2) Preparation for use

(a) Sizing/adjustment

(b) Recommended storage practices

(3) Inspection frequency and details

(4) Donning/doffing
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(a) Donning and doffing procedures

(b) Sizing and adjustment procedures

(c) Interface issues

(5) Proper use consistent with NFPA 1500, Standard on Fire Department
Occupational Safety and Health Program; and 29 CFR 1910.132, Personal
Protective Equipment

(6) Maintenance and cleaning

(a) Cleaning instructions and precautions with a statement advising users not
to use driving gloves that are not thoroughly cleaned and dried

(b) Maintenance criteria and methods of repair where applicable

(7) Retirement and disposal criteria and considerations

5.8.2.6 The manufacturer shall make available to prospective purchasers and
the purchaser a chart illustrating the hand dimension ranges specified in 6.8..4.

REVISE SECTION 6.3 TO READ:

6.3 Protective Work Glove Item Design Requirements.

6.3.1 Protective work glove items shall have at least the applicable design
requirements specified in this section where inspected by the certification
organization as specified in Section 4.3.

6.3.2 Protective work glove bodies shall be designed so they closely conform
to the wrist or shall be adjustable at the wrist, and shall extend a minimum of
25 mm (1 in.) past the wrist crease. The location of the wrist crease shall be the
distal crease formed by the gathered skin adjacent to the palm on wrist flexion
with the hand facing downward as shown in Figure 6.3.2.

Wrist crease

Figure 6.3.2 Locating Wrist Crease

6.3.3 All thread used to manufacture protective work gloves shall be made of
inherently flame-resistant fiber.

6.3.4 Protective Work Glove Sizing.

6.3.4.1 In order to label or otherwise indicate that a protective work glove
complies with the requirements of this standard, the manufacturer shall provide
work gloves in not less than five separate and distinct sizes.

6.3.4.2 The manufacturer shall provide the purchaser with the hand
dimension ranges for rotective work gloves specified in 6.3.4.4.

6.3.4.3 Additional protective work glove sizes outside the ranges specified in
this section shall be permitted in addition to the required five sizes.

6.3.4.4 The protective work glove size indicated on the product label shall be
determined by the hand dimensions given in Table 6.3.4.4.

ADD NEW SECTION 6.8 (replacing existing Section 6.8 to be renumbered
6.9) to read:

6.8 Protective Driving Glove Item Design Requirements.

6.8.1 Protective driving glove items shall have at least the applicable design
requirements specified in this section where inspected by the certification
organization as specified in Section 4.3.

6.8.2 Protective driving glove bodies shall be designed so they closely
conform to the wrist or shall be adjustable at the wrist, and shall extend a
minimum of 25 mm (1 in.) past the wrist crease. The location of the wrist
crease shall be the distal crease formed by the gathered skin adjacent to the
palm on wrist flexion with the hand facing downward as shown in Figure 6.8.2.

7

Wrist crease

Figure 6.8.2 Locating Wrist Crease

6.8.3 All thread used to manufacture protective driving gloves shall be made of
inherently flame-resistant fiber.

6.8.4 Sizing.

6.8.4.1 In order to label or otherwise indicate that a protective driving glove
complies with the requirements of this standard, the manufacturer shall provide
driving gloves in not less than five separate and distinct sizes.

6.8.4.2 The manufacturer shall provide the purchaser with the hand dimension
ranges specified in 6.8.4.4.

6.8.4.3 Additional protective driving glove sizes outside the ranges specified in
this section shall be permitted in addition to the required five sizes.

Table 6.3.4.4 Ranges of Hand Dimensions to be Accommodated by Protective Work Glove
Hand Lengt Sizes Hand Circumference

Size mm (In.) m (n.)
Extra small (XS)
(Size 8) 165-175 (6.40-6.79) 165-205 (6.40-7.97)
Small (S)
(size 9) 175-185 (6.79-7.19) 175215 (6.79-8.37)
Medium (M)
(size 10) 185-195 (7.19-7.58) 185-225 (7.19-8.76)
Large (L)
(size I1) 195-205 (7.58-7.97) 195-235 (7.58-9.15)
Extra large (XL)
(size 12) 205-215 (7.97-8.37) 205-245 (7.97-9.55)
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6.8.4.4 The protective driving glove size indicated on the product label shall be
determined by the hand dimensions given in Table 6.8.4.4.

Table 6.8.4.4 Ranges of Hand Dimensions to be Accommodated by Protective Driving Glove
Sizes I

Hand Length Hand Circumference
Size mm (in.) mm (n.)
Extra small (XS)
(Size 8) 165-175 (6.40-6.79) 165-205 (6.40-7.97)
Small (S)
(size 9) 175-185 (6.79-7.19) 175-215 (6.79-8.37)
Medium (M)
(size 10) 185-195 (7.19-7.58) 185-225 (7.19-8.76)
Large (L)
(size I1) 195-205 (7.58-7.97) 195-235 (7.58-9.15)
Extra large (XL)
(size 12) 205-215 (7.97-8.37) 205-245 (7.97-9.55)

REVISE SECTION 7.3 TO READ:

7.3 Protective Work Glove Item Performance Requirements.

7.3.1 Protective work gloves shall be tested for heat resistance as specified in
Section 8.4, Heat and Thermal Shrinkage Resistance Test, and shall not
separate, melt, ignite, or drip, shall not shrink more than 10 percent in either
direction after testing, shall be able to be donned, and shall be flexible.

7.3.2 Protective work gloves shall be tested for flame resistance as specified
in Section 8.20, Protective Glove Flame Resistance Test, and shall not melt or
drip, shall not have any afterflame of more than 2 seconds, shall not have any
char length in excess of 100 mm (4 in.), and the consumed materials shall not
exceed 50 percent of the specimen’s original weight.

7.3.3 Protective work gloves shall be tested for resistance to conductive heat
as specified in Section 8.21, Conductive Heat Resistance Test, and shall have a
second-degree burn time of not less than 7 seconds, and the pain time shall not
be less than 4 seconds.

7.3.4 Protective work gloves shall be tested for thermal protective
performance (TPP) as specified in Section 8.22, Thermal Protective
Performance Test, and shall have an average TPP of not less than 20.

7.3.5 Protective work gloves shall be tested for resistance to cutting as
specified in Section 8.23, Cut Resistance Test, and shall have a distance of
blade travel greater than 25 mm (1 in.).

7.3.6 Protective work gloves shall be tested for resistance to puncture as
specified in Section 8.24, Puncture Resistance Test, and shall have a puncture
force of not less than 40 N (8.8 1bf).

7.3.7 Protective work gloves shall be tested for dexterity as specified in
Section 8.25, Dexterity Test, and shall have an average percent of bare-handed
control not exceeding 200 percent.

7.3.8 Protective work gloves shall be tested for grip as specified in Section
8.26, Grip Test, and shall demonstrate a weight-pulling capacity of not less
than 90 percent of the bare-handed control values.

7.3.9 All protective work glove product labels shall be tested for legibility as
specified in Section 8.31, Label Durability and Legibility Test 1, and shall not
be torn, shall remain in place, and shall be legible to the unaided eye.

7.3.10 All sewing thread utilized in the construction of protective work
gloves shall be tested for resistance to melting as specified in Section 8.9,
Thread Heat Resistance Test, and shall not ignite, melt, or char.

ADD NEW SECTION 7.8 (replacing existing Section 7.8 to be renumbered
as 7.9) to read:

7.8 Protective Driving Gloves Item Performance Requirements.

7.8.1 Protective driving gloves shall be tested for heat resistance as specified
in Section 8.4, Heat and Thermal Shrinkage Resistance Test, and shall not
separate, melt, ignite, or drip, shall not shrink more than 10 percent in either
direction after testing, shall be able to be donned, and shall be flexible.

7.8.2 Protective driving gloves shall be tested for flame resistance as specified
in Section 8.20, Protective Glove Flame Resistance Test, and shall not melt or
drip, shall not have any afterflame of more than 2 seconds, shall not have any
char length in excess of 100 mm (4 in.), and the consumed materials shall not
exceed 50 percent of the specimen’s original weight.

7.8.3 Protective driving gloves shall be tested for thermal protective
performance (TPP) as specified in Section 8.22, Thermal Protective
Performance Test, and shall have an average TPP of not less than 10.

7.8.4 Protective driving gloves shall be tested for resistance to cutting as
specified in Section 8.23, Cut Resistance Test, and shall have a distance of
blade travel greater than 25 mm (1 in.).

7.8.5 Protective driving gloves shall be tested for dexterity as specified in
Section 8.25, Dexterity Test, and shall have an average percent of bare-handed
control not exceeding 110 percent.

7.8.6 Protective driving gloves shall be tested for grip as specified in Section
8.26, Grip Test, and shall demonstrate a weight-pulling capacity of not less
than 110 percent of the bare-handed control values.

7.8.7 All protective driving glove product labels shall be tested for legibility
as specified in Section 8.31, Label Durability and Legibility Test 1, and shall

not be torn, shall remain in place, and shall be legible to the unaided eye.
7.8.8 All sewing thread utilized in the construction of protective driving

gloves shall be tested for resistance to melting as specified in Section 8.9,

Thread Heat Resistance Test, and shall not ignite, melt, or char.

Substantiation: Reclassify gloves for wildland fire fighting operations as

either protective work gloves and protective driving gloves. The new

requirements for a protective driving glove are intended for operators of

vehicles or other apparatus during fire fighting operations.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-3 Log #CP3 FAE-WFF
(3.3 Various Definitions)

Final Action: Accept

TCC Action: The TC is directed to review and, where necessary, update
definitions in accordance with the Project Glossary of Terms.
Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: REVISE SECTION 3.3, GENERAL DEFINITIONS, AS
FOLLOWS:

Delete the following definitions:
3.3.1 Back Length.

3.3.2 Back Rise.

3.3.3 Bottom Circumference.

3.3.9 Chest Circumference.

3.3.12 Collar Length.

3.3.13 Collar Width.

3.3.17 Crown.

3.3.18 Crown Straps.

3.3.19 Cuff.

3.3.20 Cuff Circumference.

3.3.23 Eyelets.

3.3.24 Eyerow.

3.3.31 Front Length.

3.3.32 Front Rise.

3.3.33 Front Waist Pocket(s).

3.3.42 Helmet Shell.

3.3.44 Inseam Length.

3.3.48 Knee Circumference.

3.3.49 Liner.

3.3.55 Nape Device.

3.3.56 Neck Circumference.

3.3.77 Seat Circumference.

3.3.79 Sewn Seam Strength.

3.3.81 Shell.

3.3.84 Sleeve Length.

3.3.89 Thigh Circumference.

3.3.90 Throat.

3.3.91 Top Line.

3.3.95 Vertical Circumference.

3.3.96 Waist Circumference.

3.3.97 Wear Surface.
Revise the following definitions: (Numbers shown correspond with the 2005
edition of NFPA 1977. Following the revisions to Section 3.3, all definitions
will have to be renumbered including the associated annex items.)
3.3.4 Brim. A part of the shell of the helmet extending eutward around the
entire circumference of the helmet.
3.3.5 Certification/Certified. A system whereby a certification organization
determines that a manufacturer has demonstrated the ability to produce a
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product that complies with the requirements of this standard, authorizes the
manufacturer to use a label on listed products that comply with the
requirements of this standard, and establishes a follow-up program conducted
by the certification organization as a check of on the methods the manufacturer
uses to determine continued compliance of labeled and listed products with the
requirements of this standard.
3.3.6 Certification Organization. An independent, third-party organization
that determines product compliance with the requirements of this standard
using product testing and evaluation, and administers with a labeling/ listing/
follow-up program.
3.3.10 Chin Strap. An adjustable strap for the helmet that fits under or around
the chin to secure the helmet to the head.
3.3.15* Component(s). Any material, part, or subassembly used in the
construction of the compliant product.

Delete annex A.3.3.15
3.3.22 Ease. The size requirements and tolerance of garments that allows good
fit and does not inhibit the natural body movements or the performance of job-
related tasks.
3.3.27 Fluorescence. A process by which radiant flux of certain wavelengths is
absorbed and reradiated nonthermally in other, usually longer, wavelengths.
3.3.28 Follow-Up Program. The sampling, inspections, tests, or other
measures conducted by a the certification organization on a periodic basis to
determine the continued compliance of labeled and listed products that are
being produced by the manufacturer to the requirements of the this standard.
3.3.36 Goggle Clip. The component of the helmet that retains the strap of the
goggles or headlamp.
3.3.37* Goggles. See 3.3.106, Wildland Fire Fighting Protective Goggles.
A.3.3.37 See ANSI Standard Z87.1 for guidance on eye and face protection.
3.3.50 Lining. Any material that is permanently-attached-and used to cover or

partially cover the inside surface area of a protective garment.
3.3.51 Load Carrying Preteetive Equipment. See 3.3.109, Wildland Fire
Fighting Pretective Load Carrying Equipment.

3.3.53 Manufacturer. The entity that directs and controls any of the following:
compliant product design, compliant product manufacturing, or compliant
product quality assurance; or the entity that assumes the liability for the
compliant product or provides the warranty for the compliant product.;-or-

3.3.54 Melt. A response to heat by a materral resultrng in ev1dence of ﬂowrn}z
or dripping. ea h sotid-totquid;-o on st

3 3 55 Nape Devnce A component used to a1d in helmet retentlon ’roeatee‘r

3 3. 59* Product Label A markmg prov1ded by the manufacturer for of each
compliant product containing compliance statements, certification statements,
manufacturer and model information, or similar data.

A.3.3.59 The product label is not the certification organization’s label, symbol,

or identifying mark; however, the certification organization’s label, symbol, or
identifying mark is attached to or part of the product label.

3.3.73 Radiant Protective Performance (RPP). A numerical value indicating
the resrstance of materlals toa radlant heat exposure Thefesrstanee—o%ar

3.3.74 Retroreflection/Retroreflective. The reflection of light in which the

reflected rays are preferentially returned in the direction close to the opposite

of the direction of the incident rays, with this property being maintained over

wide variations of the direction of the incident rays.

3.3.75 Sample. (1) The ensemble, element, item, or component, or composite

that is conditioned for testing. (See also definition of Specimen.) (2)

Ensembles, elements, items, or components that are randomly selected from the

manufacturer’s production line, from the manufacturer’s inventory, or from the

open market.

3.3.76 Seams.

3.3.76.1 Seam Assembly. The structure obtained when fabries materials are

joined by means of a seam.

3.3.76.2* Seams; Major tMajor). Those Seam assemblies where rupture

exposes the wearer to immediate danger.

3 3 76. 3* Seams= Minor (-M-mm‘) Those%carmssernb}yfonstruehonswhere
re-do pose earer . anger- Remaining seam

assembhes that are not class1ﬁed as Major, Ma]or A, or Major B seams.

3.3.78 Separate/Separation. A material response evidenced by splitting or

delaminating.

3.3.85 Specimen. The conditioned ensemble, element, item, or component that

is tested. Specimens are taken from samples. (See also definition of Sample).

3.3.88 Thermal Protective Performance (TPP). A numerical value indicating

the resistance of materials to a convective and radiant heat exposure.

3 3. 92 Trlm See deﬁnltlon for V1s1b111ty Markmgs Materia}attaeheehtothe

3.3.99 Wildland Fire Fighting Chain Saw Protectors. The items of protective
equipment that provide protection to the legs, or to the lower torso and legs,
excluding the ankles and feet.

Revise 3.3.104 to read: Wildland Fire Fighting Protective Work Gloves.
The items of protective clothing that provide protection to the hands and wrists

while directly engaged in wildland fire fighting operations.

3.3.109 Wildland Fire Fighting Load Carrying Equipment. The item of
protective-equipment thatts-worn by the wildland fire fighter to facilitate the
carrying of gear.

3.3.106* Wildland Fire Fighting Protective Goggles. The items of protective
equipment that provide_protection to the eyes and a portion of the face.
A.3.3.106 See ANSI Standard Z87.1 for specific requirements for eye and face
protection. Goggles could be a stand-alone item of protective clothing or
equipment.

3.3.112 Wildland Fire Fighting Protective Trousers. The A protective
garment items that provide protection to the lower torso and legs, excluding the
feet.

ADD THE FOLLOWING NEW DEFINITIONS: (Following the revisions
and additions to Section 3.3, all definitions will have to be renumbered
including any associated annex items.)

Add new 3.3.XX to read: Visibility Markings. Retroreflective and fluorescent
conspicuity enhancements. Retroreflective enhancements improve night time
conspicuity, and fluorescent enhancements improve day time conspicuity.

Add new 3.3.XX to read: Wildland Fire Fighting Protective Driving
Gloves. The items of protective clothing that provide protection to the hands

and wrists, and dexterity and grip to the hands that is critical to operating fire
fighting vehicles and special equipment during wildland fire fighting
operations. (renumber existing 3.3.102 through 3.3.112).

Add new 3.3.XX to read: Winter Liner. An optional component layer that

provides added insulation against cold.
Throughout the document, change “cold weather liner” to read to “winter

liner.”
(see 7.1.7.1 and A.3.3.76.3)
Substantiation: Revise definitions to eliminate requirements contained in
definitions, clarify other definitions, and add new definitions to the standard
complement.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 13 Negative: |
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:
HICKS, W.: Definition of “Winter Liners” is not included in the draft
document.

1977-4 Log #CP15 FAE-WFF  Final Action: Accept
(3.3.x Glove Body (New))

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Add text to read as follows:

3.3.X* Glove Body. The part of the glove that extends from the tip of the
fingers to the wrist crease, or a specified distance beyond the wrist crease.
Substantiation: Adds current Project definition of glove body that is needed
because of testing requirements for glove body materials.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 13 Negative: 1

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:

HICKS, W.: Definition of “Glove body” is not included in the draft
document.

1977-5 Log #CP17 FAE-WFF  Final Action: Accept
(3.3.x Wrist Crease, 6.3.2, Figure 6.3.2(a) and (b) and 6.8.2)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise text to read as follows:

3.3.X Wrist Crease — The transverse crease of the wrist located adjacent to
the palm and measured at the point closest to the palm.
6.3.2 Protective work glove bodies shall be designed so they closely conform
to the wrist or shall be adjustable at the wrist, and shall extend a minimum of
25 mm (1 in. ) past the wrist crease—’Fhe%oeaﬁo&oﬁ-heﬂﬁﬁsferease—Sha}hbei-he

6%—2#311&68—2&8% F igure 6.3.2.

6.8.2 Protective driving glove bodies shall be designed so they closely conform
to the wrist or shall be adjustable at the wrist, and shall extend a minimum of
25 mm (1 in. ) past the wrist crease. The%oeaﬁorrof&mwnsfereasﬁs%%yeﬁ-he

63%%&68—2& See Flgure 6.3. 2
Replace Figs 6.3.2(a) and 6.3.2(b) with new Fig. 6.3.2.

Substantiation: Adds definition of wrist crease. Removes definition from
design requirements. Clarifies figures.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 12 Negative: 2
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Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:
DIAZ, V.: “Wrist crease” term is not included in definitions section.
HICKS, W.: Definition of “Glove body” is not included in the draft
document.

1977-6 Log #6 FAE-WFF
(3.3.16 Composite)

Final Action: Reject

Submitter: Glossary of Terms Technical Advisory Committee / Marcelo
Hirschler,
Recommendation: Revise text to read as follows

3.3.16 Composite. - Any_
layering of ensemble material(s), ensemble element materials, or components

1977-8 Log #CP14 FAE-WFF  Final Action: Accept
(5.3.2.5(6)(d))

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Delete 5.3.2.5(6)(d).

Substantiation: Should not be requiring water resistance testing for gloves that
are not required to have a moisture barrier.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

as they appear in the final garment construction.
Substantiation: It is important to have consistent definitions of terms within
NFPA. The term composite at present has 3 definitions, as follows:

Composite:

A combination of materials that are generally recognized as distinct entities
— for example, coated or laminated materials. (270)

Any layering of ensemble material(s), ensemble element materials, or
components as they appear in the final garment construction. (1994)

The layer or layers of materials or components (1970, 1951, 1971, 1977,
1991, 1992)

The preferred NFPA definition is the one in NFPA 270, but clearly the
documents associated with fire fighters/first responders have special needs not
covered by the definition in NFPA 270. It is recommended that a consistent
definition be adopted for NFPA 1951, 1971, 1977, 1991, 1992 and 1994. The
definition proposed is used in NFPA 1994 but is suitable for all of these
documents and it is more descriptive than the one used in the other documents.

I am the chairman of the NFPA Advisory Committee on the Glossary on
Terminology. The committee was created by NFPA Standards Council to
provide consistency in terminology throughout the NFPA documents.
Committee Meeting Action: Reject
Committee Statement: The Glossary of Project Definitions (for the Project on
Fire and Emergency Services Protective Clothing and Equipment) provides the
following definition: “Composite The layer or layers of materials or
components.”

This is the term and definition to be used by all technical committees in the
Project and the TC will adhere to that policy.

It appears that the submitter was using an older edition of the Project
Definitions. The revised definition now accommodates composites that are
non-garment items.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-7 Log #7 FAE-WFF Final Action: Accept
(3.3.26 Flame Resistance and A.3.3.26 (New) )

Submitter: Glossary of Terms Technical Advisory Committee / Marcelo
Hirschler,
Recommendation: Revise text to read as follows:

3.3.26* Flame resistance_(protective apparel). The property of a material
whereby combustion is prevented, terminated, or inhibited following
application of a flaming or non-flaming source of ignition, with or without
subsequent removal of the 1gn1t10n source. F%amefeﬁsfaﬂeeeaﬂ%eatﬁnhefene

e ment: (See also

3.343, Inherent Flame Resmtance )
A.3.3.26 Flame resistance can be an inherent property of the textile material, or

it can be imparted by specific treatment.

Substantiation: It is important to have consistent definitions of terms within
NFPA. The term flame resistance is widely used in the documents associated
with protective apparel. NFPA definitions should be in a single sentence. Most
NFPA definitions of “flame resistance” and uses of the term are in the
documents associated with firefighters/first responders. In general, for other
uses the term has been replaced and previous references to flame resistance are
now being replaced by references to materials that meet the requirements of
NFPA 701. It is likely that the documents associated with first responders
would like to retain this concept and therefore the definition is being modified
with a qualifier and with an annex note for the second sentence. Also, a
recommendation is being made that NFPA 1500 be the primary document
responsible. The definition is included in NFPA 1851, 1951, 1971, 1975, 1977,
2112 and 2113.

I am the chairman of the NFPA Advisory Committee on the Glossary on
Terminology. The committee was created by NFPA Standards Council to
provide consistency in terminology throughout the NFPA documents.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 12 Negative: 2
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Explanation of Negative:

ANDERSON, L.: My notes show this should be a reject, not an accept, and
that the project definition should be used.

CORRADO, S.: My records indicate that the TC action was “Reject” with a
substantiation to use the current Project definition.

1977-9 Log #CP33 FAE-WFF  Final Action: Accept
(5.6.2.5)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Revise text to read as follows:

5.6.2.5 The goggle manufacturer shall provide at least the following
instructions and information with each garment pair of goggles:
Substantiation: Editorial — requirement applies to goggles — not garments.
Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-10 Log #4 FAE-WFF
(5.9, 6.10, 7.9, 8.38 (New) )

Final Action: Reject

NOTE:This proposal appeared as Comment 1977-29 (Log #174) which was
held from the F04 ROC on Proposal 1977-1.

Submitter: Jeffrey O. Stull, International Personnel Protection, Inc.
Recommendation: Add labeling/information, design, and performance
requirements for Wildland Protective Air-Purifying Respirators as follows:

5.9 Air-Purifying Respirator.

5.9.1 Product Labeling Requirements.

5.9.1.1 Each air-purifying respirator shall have a product label or labels
permanently and conspicuously attached. At least one product label shall be
conspicuously located on each air-purifying respirator when the air-purifying
respirator is properly assembled with all components in place.

5.9.1.2 Configuration of the product label and attachment of the product label
shall not interfere with the legibility of any printed portion of the product label.

5.9.1.3 Multiple label pieces shall be permitted in order to carry all
statements and information required to be on the product label.

5.9.1.4% The certification organization’s label, symbol, or identifying mark
shall be permanently attached to the product label or shall be part of the
product label.

5.9.1.5 All worded portions of the require product label shall be printed at
least in English.

5.9.1.6 Symbols and other pictorial graphic representation shall be permitted
to be used to supplement worded statements on the product label(s).

5.9.1.7 The following statement shall be printed legibly on the product label
with all letters shall be at least 2.5 mm (3/32 in.) high.

“THIS WILDLAND FIRE FIGHTING AIR-PURIFYING RESPIRATOR
MEETS THE AIR-PURIFYING RESPIRATOR REQUIREMENTS OF NFPA
1977, STANDARD ON PROTECTIVE CLOTHING AND EQUIPMENT FOR
WILDLAND FIRE FIGHTING, 2005 EDITION.”

5.9.1.8 At least the following information shall also be printed legibly on the
product label with all letters at least 2 mm (1/16 in.) high:

(a) Manufacturer’s name, identification, or designation

(b) Manufacturer’s address

(c) Country of manufacture

(d) Manufacturer’s shroud identification number, lot number, or serial
number

(e) Month and year of manufacture (not coded)

(f) Model or style name, number, or design

(g) Size

(h) Cleaning precautions

(i) The following statement: “DO NOT REMOVE THIS LABEL”

5.9.2 User Information.

5.9.2.1 the air-purifying respirator manufacturer shall provide at least the user
information that is specified in 5.9.2.4 with each air-purifying respirator.

5.9.2.2 The air-purifying respirator manufacturer shall attach the required
user information, or packaging containing the user information, to the shroud in
such a manner that it is not possible to use the air-purifying respirator without
being aware of the availability of the information.

5.9.2.3 The required user information, or packaging containing the user
information, shall be attached to the air-purifying respirator so that a deliberate
action is necessary to remove it. The air-purifying respirator manufacturer shall
provide notice that the user information is to be removed ONLY by the end
user.
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5.9.2.4 The air-purifying respirator manufacturer shall provide at least the
following instructions and information with each air-purifying respirator.

(a) Pre-use information

1. Safety considerations

2. Limitations of use.

3. Shroud marking recommendations and restrictions

4. A statement that most performance properties of the chain saw leg protector
cannot be tested by the user in the field.

5. Warranty information

(b) Preparation for use

1. Sizing/adjustment

2. Recommended storage practices

(c) Inspection frequency and details

(d) Don/doff

1. Donning and doffing procedures

2. Sizing and adjustment procedures

3. Interface issues

(e) Proper use consistent with NFPA 1500, Standard on Fire Department
Occupational Safety and Health Program, and Title 29, Code of Federal
Regulations, Part 1910.132, “Personal Protective Equipment”

(f) Maintenance and cleaning

1. Cleaning instructions and precautions with a statement advising users not
to use chainsaw leg protectors that are not thoroughly cleaned and dried

2. Maintenance criteria ad methods of repair where applicable

3. Decontamination procedures

(g) Retirement and disposal criteria and considerations

6.10 Air-Purifying Respirator Design Requirements.

6.10.1 Air-Purifying respirators shall be NIOSH certified to the requirements
for air-purifying respirators contained in 42 CFR Part 84.

6.10.2 The air-purifying respirators shall be equipped with canisters or
cartridges rated for the removal of carbon monoxide and particulates with a
minimum rated service life of 8 hours.

6.10.3 Air-purifying respirators shall be equipped with an end-service
indicator meeting the requirements of 42 CFR Part 84 for air-purifying
respirators.

7.9 Air-Purifying respirator performance Requirements.

7.9.1 Air-purifying respirators shall be tested for heat resistance as specified
in Section 8.38, Respirator Heat Resistance Test, and shall not separate, melt,
drip, or ignite.

7.9.2 Any textile material used in the construction of the air-purifying
respirator shall be tested for flame resistance as specified in Section 8.3, Flame
Resistance Test One, and shall not be totally consumed, shall not have an
afterflame time of more than 2 seconds, and shall not melt or drip.

8.38 Respirator heat Resistance Test.

8.38.1 Application. This test method shall apply to the air-purifying
respirators.

8.38.2 Specimens. Heat resistance testing shall be conducted on at least three
specimens. Specimens shall consist of all components in placed for the air-
purifying respirator arranged in the order and orientation as worn.

8.38.3 Sample Preparation. Specimens to be tested shall be conditioned as
specified in 8.1.1.

8.38.4 apparatus.

8.38.4.1 The test oven shall be a horizontal flow circulating oven with
minimum interior dimensions such that the specimen shall be at least 51 mm
(2.0 in) room any interior oven surface.

8.38.4.2 The test oven shall have an airflow rate of 38 m/min to 76 m/min
(125 ft/min to 250 ft/min at the standard temperature and pressure of 21°C
(70°F) at 1 atmosphere, measured at the center point of the oven.

8.38.4.3 A test thermocouple shall be positioned so that it is level with the
horizontal centerline of a mounted sample specimen. The thermocouple shall
be equidistant between the vertical centerline of a mounted specimen placed in
the middle of the oven and the oven wall where the air flow enter the test
chamber. The thermocouple shall be an exposed bead, Type J or K, No. 30
AWG thermocouple. The test oven shall be heated and the test thermocouple
stabilized at 260°C +6/-0°C (500°F, +10/-0°F) for a period of not less than 30
minutes.

8.38.5 Procedure.

8.38.5.1 Sample air-purifying respirators shall be mounted in accordance
with the on a room temperature nonconductive headform in the “as worn”
position. The headform with air-purifying respirator shall be placed in the
center of the test oven with the centerline of the front of the helmet facing the
air flow.

8.38.5.2 The oven door shall not remain open more than 15 seconds. The air
circulation shall be shut off while the door is open and turned on when the door
is closed. The total oven recovery time after door is closed shall not exceed 30
seconds.

8.38.5.3 The specimen, mounted as specified, shall be exposed in the test
oven for 5 minutes, +0.15/-0 min. The test exposure time shall begin when test
thermocouple recovers to a temperature of 260°C, +6/-0°C (500°F, +10/-0°F).

8.38.5.4 Immediately after the specified exposure, the specimen shall be
removed and examined for evidence of ignition, melting, dripping, or
separation.

8.38.5.5 After the specified exposure, the specimen shall also be measured to
determine pass/fail.

8.38.6 Report. Observations of ignition, melting, dripping, or separation shall
be reported for each specimen.

8.38.7 Interpretation. Any evidence of ignition, melting, dripping, or
separation on any specimen shall constitute failing performance.
Substantiation: I do not agree on the committee’s handling of Proposal Log
#22. Despite the development of respiratory performance criteria being outside
the scope of the committee, the industry continues to be plagued by the
offering or products with erroneous, ill-founded, and dangerous claims for
firefighter respiratory protection during wildland fires. The refusal of the
Technical Committee on Respiratory Protective Equipment to deal with this
issue is not justification to ignore this protection need. Specific labeling, design
and performance criteria are proposed for air-purifying respirators meeting
NIOSH requirements and additional criteria appropriate for wildland fire
fighting.

Committee Meeting Action: Reject

Committee Statement: The Standards Council has assigned wildland fire
fighting respirators to the Technical Committee on Respiratory Protection
Equipment.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-11 Log #3 FAE-WFF
(Chapter 6)

Final Action: Accept in Principle

NOTE:This proposal appeared as Comment 1977-30 (Log #43d) which
was held from the F04 ROC on Proposal 1977-2.

Submitter: Technical Correlating Committee on Fire and Emergency Services
Protective Clothing and Equipment,

Recommendation: In Chapter 6, the TCC endorses the approach to have
visibility enhancement as an option and to have the visibility enhancement
based on overall garment performance requirements. The TCC directs the TC
consider adopting part or all of the visibility enhancement proposed in 6.1.18
of the ROP for NFPA 1951 into NFPA 1977 and to resolve the definitions,
labeling, design, performance and testing issues regarding visibility
enhancement.

Substantiation: The TCC is highlighting this proposed change to gather public
input during the Public Comment period and to remind the TC to fully address
visibility enhancement items throughout the document.

Committee Meeting Action: Accept in Principle

1. Delete 6.1.16 (2005 edition).

2. Add new 1.1.6 to read:

1.1.6* This standard shall not specify requirements for any visibility
markings.

3. Delete 7.1.12 and 7.1.13
3. Add new A.1.1.6 to read:

Because this standard does not specify or establish requirements for visibility
enhancement, the authority having jurisdiction should conduct a risk
assessment and determine the level of visibility required for wildland fire
fighting protective clothing based on the anticipated use of such garments
during these incidents. Where the authority having jurisdiction anticipates
visibility hazards, such as darkness, obscuration (smoke, fog, dust), and
proximity to traffic, moving machinery, or heavy equipment operation, the
authority having jurisdiction should be aware of various types of visibility
markings. In the case of personnel operating in proximity to traffic, moving
machinery, or heavy equipment in operation the authority having jurisdiction
needs to understand that special high visibility markings are required by U.S.
Federal Regulation 23 CFR 634 that requires compliance with ANSI/ISEA 107,
American National Standard for High Visibility Safety Apparel and Headwear,
are the type of garments that should be used.

Committee Statement: The Committee has followed the approach taken in
NFPA 1951 and has proposed the text for the scope statement and Annex text.
This is a complicated issue with conflicting regulations and standards, and will
be resolved by FHWA, the Manual on Uniform Traffic Control Devices for
Streets and Highways (MUTCD), and ANSI/ISEA 107 and ANSI/ISEA 207.
Number Eligible to Vote: 17

Ballot Results: Affirmative: 12 Negative: 2

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Explanation of Negative:

ANDERSON, L.: My notes show committee action was to modify 6.1.1.6,
not delete it. The modification should read “Where visibility markings are used
on garments they shall be distributed over the exterior of the garment to
provide 360 degree visibility of the wearer. This requirement shall not apply to
names, organization identification and heraldry.” In addition, the committee
agreed to strike the first part of the first sentence of A.6.1.1.6. The first
sentence should begin “The authority having jurisdiction....”. Further down in
the paragraph, “29 CFR 634” should be changed to “23 CFR 634”.

CORRADO, S.: My notes indicate the the committee meeting action included
modifying 6.1.16 to exclude heraldry, letters, etc., and revising the first
sentence of new A.1.1.8.

1977-9
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1977-12 Log #CP5 FAE-WFF  Final Action: Accept
(Chapter 6)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: REVISE SECTION 6.1 AS FOLLOWS:

Chapter 6 Design Requirements

6.1 Protective Garment Item Design Requirements.

6.1.1 Garment items shall have at least the applicable design requirements
specified in this section where inspected by the certification organization as
specified in Section 4.3.

6.1.2 All collars on jackets, shirts, and one-piece garments shall remain
upright after extension into a vertical position.

6.1.3 Jackets, shirts, and one-piece garments shall not have turn-up cuffs.
Sleeve cuffs shall have a closure system that can be adjusted to provide a snug
and secure fit around the wrist while wearing a glove that is compliant with the
glove requirements of this standard.

6.1.4* Where provided, all pockets that open to the exterior of garments,
other than front waist pockets, shall have a cover or closure system. (See new
Annex A.6.1.4 below)

6.1.5 Any pass-through openings in garments shall have a means of fastening
them in a closed position.

6.1.6 Bottoms of upper torso garments, other than cold weather outerwear,
shall be designed so that the bottom edge conforms to the respective front and
back lengths specified in Table 6.1.15.3(a). No portion of the bottom garment
edge shall be less than the respective minimum front and back length
measurement. This requirement shall not apply to cold weather outerwear.

6.1.6.1 With an upper torso garment, other than cold weather outerwear,
prepared as specified in 6.1.15.7, a line shall be formed between the two lowest
points on the garment bottom edge. Minimum front and back lengths shall
extend to that line as a minimum.

6.1.7 All snaps shall meet the requirements of MS 27980F, Fasteners, Snap,
Style 2, of Fasteners, Snap, MIL-F-10884G.

6.1.8 All thread used to manufacture garments shall be made of inherently
flame-resistant fiber.

6.1.9 All garments that encompass the neck area shall have a closure system
at the neckline.

6.1.10 All closure systems shall not come into direct contact with the body.

6.1.11 Hardware of any garment shall not come into direct contact with the
wearer’s body.

6.1.12 All garment hardware finish shall be free of rough spots, burrs, or
sharp edges.

6.1.13 One-piece garment torso closure systems shall extend from the top of
crotch area to top of garment at the neck.

6.1.14 Where visibility markings are used on garments, the visibility
markings shall be distributed over the exterior of the garment to provide
360-degree visibility of the wearer.

6.1.15 Size Requirements.

6.1.15.1 The requirements of 6.1.15.3 through 6.1.15.8 shall not apply to cold
weather outerwear.

6.1.15.2 Cold weather outerwear shall be provided in a minimum of five
distinct sizes ranging from chest size 39 through 59 and sleeve length of 775
mm (30 in.) to 900 mm (35 in.).

6.1.15.3 Manufacturers shall produce garments in accordance with the
minimum sizing requirements indicated in Table 6.1.15.3(a), Table 6.1.15.3(b),
Table 6.1.15.3(c), and Table 6.1.15.3(d).

(See tables on the following pages.)

6.1.15.4 Size requirements for tall sizes for upper torso measurements as
specified in Table 6.1.15.3(a) and Table 6.1.15.3(d) shall have an additional 25
mm (1 in.) added to the sleeve length dimension and an additional 38 mm (1%
in.) added to the front and back length dimensions.

6.1.15.5 Garments shall be permitted for sizes midway between those specified,
provided that they meet dimensional requirements that are midway between the
respective values for corresponding even sizes specified in Table 6.1.15.3(a),
Table 6.1.15.3(b), Table 6.1.15.3(c), and Table 6.1.15.3(d).

6.1.15.6 Garments shall be permitted to be custom made, provided that the
individual is measured for all dimensions cited in the sizing tables and that the
garment provides the minimum ease specified in Table 6.1.15.6.

1977-10

NFPA 1977
Table 6.1.15.6 Ease
Amount of Ease (in.)
Dimension Men’s ‘Women’s
Garments Garments
Upper torso garment
Neck circumference +1 +1
Chest circumference +6 +6
Bottom circumference +6 +6
Sleeve Cuff circumference +6 +6
Amount of front and back +6 +6
length
extending below top of hip line
Lower torso garment
Waist circumference +1 +1
Seat circumference +6 +7
Thigh circumference +6 +6
Knee circumference +6 +6
Leg Cuff circumference +11 +11
Rise (front and back) +6 +11
One-piece garment
Neck circumference +1 +1
Chest circumference +6 +6
Sleeve Cuff circumference +6 +6
Seat circumference +6 +7
Thigh circumference +6 +6
Knee circumference +6 +6
Leg cuff circumference +11 +11
Vertical circumference +10 +10
Note: To convert measurements to millimeters, multiply
by 25.4.
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Table 6.1.15.3(a) Minimum Sizing Requirements for Protective Upper Torso Garments (in.)

Garment Size

Dimension Measured* XS S M L XL 2XL Amount
Of
ChangeT
Neck Circumference (A) 13-13% 14-14%, 15-15% 16-16% 17-17% 18-18% 1
Collar length (B) 14% 15% 16% 17% 18% 19% 1
Collar width (C) 3 3 3 3 3 3 0
Front length (D) 24% 25% 26% 27% 28% 29% 1
Back length (E) 28 29 30 31 32 33 1
Sleeve length (F) 30% 3% 32Y% 33% 34, 35% 1
Sleeve Cuff Circumference 12 13 13% 14 14 15 Y
(©)
Chest Circumference (H) 39 43 47 51 55 59 4
Waist Circumference (I) 33 37 41 45 49 53
Bottom Circumference (J) 38 42 46 50 54 58

Note: To convert measurements to millimeters, multiply by 25.4.

*Letters in parentheses refer to Figure 6.1.15.7(a).

The amount of change between two consecutive garment sizes for the dimension measured.

Measurement Details:

A - Neck Circumference. Upper torso measurement from folded edge to folded edge at the midpoint of the collar width with the garment front
closure closed at the top and the top edges of the collar in horizontal alignment, and multiplied by 2 to obtain the circumference.

B - Collar Length. Upper torso garment measurement along top of collar from point-to-point.

C - Collar Width. Upper torso garment measurement at center back from top edge of unfolded collar to the bottom collar seam.

D - - Front Length. Upper torso garment measurement from bottom collar seam to the bottom edge of the garment at front edge.

E - Back Length. Upper torso garment measurement at center back from bottom of collar to bottom edge of garment.

F - Sleeve Length. Upper torso garment measurement from center back at bottom of collar seam diagonally across back and down sleeve to bot-
tom edge of cuff. In other specified instances, it is a measurement from center sleeve setting seam at shoulder to bottom edge of sleeve.

G - Sleeve Cuff Circumference. Measurement of shirt cuff at the end of the sleeve from folded edge to folded edge, and multiplied by 2 to obtain
circumference.

H - Chest Circumference. Measurement of upper torso garment from folded edge to folded edge, at base of armholes, and multiplied by 2 to
obtain circumference.

I - Waist Circumference. A garment measurement from top edge of waistband from folded edge to folded edge, and multiplied by 2 to obtain
circumference.

J - Bottom Circumference. Measurement of upper or lower torso garment along bottom edge of the garment from folded edge to folded edge,
and multiplied by 2 to obtain circumference.

Proposal 1977-12 (Log #CPS5)
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Table 6.1.15.3(b) Minimum Sizing Requirements for Men’s Lower Torso Protective Garments (in.)
Garment Size
Dimension Measured* 26 28 30 32 34 36 38 40 Amount of
ChangeT

Waist circumference (A) 26 28 30 32 34 36 38 40 2

Seat circumference (B) 37 39 41 43 45 47 49 51 2
Thigh circumference (C) 25 26 27 28 29 30 31 32 1
Knee circumference (D) 17 18V 19 19% 20 21% 22 22% Ya

Leg Cuff circumference (E) 15172 16 1672 17 17 18 18" 19 )
Front rise circumference (F) 97/8 10 3/16 10 1/2 10 3/16 11 1/8 11 7/16 11 3/4 12 5/16
Back rise(G) 15 3/8 15 11/16 16 16 5/16 16 5/8 16 15/16 17 3/4 17 5/16

9/16

Inseam length (H)

*Letters in parentheses refer to Figure 6.1.15.7(b).

The amount of change between two consecutive garment sizes for the dimension measured

Cut to order or provided in 1 in. increments between 28 and 36 in.

Note: To convert measurements to millimeters, multiply by 25.4.

A - Waist Circumference. A garment measurement from top edge of waistband from folded edge to folded edge, and multiplied by 2 to obtain circum-

ference.

B - Seat Circumference. Lower torso measurement from 25 mm (1 in.) above bottom of fly curve from folded edge to folded edge, multiplied by 2 to

obtain circumference.

C - Thigh Circumference. Lower torso garment measurement at crotch line from folded edge to folded edge, and multiplied by 2 to obtain circumfer-

ence.

D - Knee Circumference. Lower torso garment measurement 355 mm (14 in.) below crotch seam, from folded edge to folded edge, and multiplied by

2 to obtain circumference.

E - Leg Cuff Circumference. Measurement of pant leg cuff along bottom of opening from folded edge to folded edge, and multiplied by 2 to obtain

circumference.

F - Front Rise. Lower torso garment measurement from crotch seam to top of waistband at front center.
G - Back Rise. Lower torso garment measurement from crotch seam to top of waistband at back center.

H - Inseam Length. Lower torso garment measurement along inseam from crotch seam to bottom edge of cuft.

Proposal 1977-12 (Log #CPS)

1977-12
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Table 6.1.15.3(¢c) Minimum Sizing Requirements for Women’s Lower Torso Protective Garments (in.)
Garment Size
Dimension Measured* 23 25 27 29 31 33 35 37 Amount of
ChangeJr

Waist circumference (A) 23 25 27 29 31 33 35 37 2

Seat circumference (B) 37 39 41 43 45 47 49 51 2

Thigh circumference (C) 25 26 27 28 29 30 31 32 1

Knee circumference (D) 17 18Y4 19 19% 20% 21% 22 22% Ya

Leg Cuff circumference (E) 172 18 18%4 19 19% 20 20% 21 Vs

Front rise circumference (F) 11-1/8 11-7/16 11% 12-1/6 12-3/8 12-11/16 | 13 13-5/16 5/16

Back rise (G) 16-11/16 17 17-5/16 17-5/8 17-15/16 18% 18-9/16 18-7/8 5/16

Inseam length (H)

Cut to order or provided in 1 in. increments between 28 and 36 in.

Note: To convert measurements to millimeters, multiply by 25.4.

*Letters in parentheses refer to Figure 6.1.15.7(b).

The amount of change between two consecutive garment sizes for the dimension measured.
A - Waist Circumference. A garment measurement from top edge of waistband from folded edge to folded edge, and multiplied by 2 to obtain

circumference.

B - Seat Circumference. Lower torso measurement from 25 mm (1 in.) above bottom of fly curve from folded edge to folded edge, multiplied by

2 to obtain circumference.

C - Thigh Circumference. Lower torso garment measurement at crotch line from folded edge to folded edge, and multiplied by 2 to obtain cir-

cumference.

D - Knee Circumference. Lower torso garment measurement 355 mm (14 in.) below crotch seam, from folded edge to folded edge, and multi-

plied by 2 to obtain circumference.

E - Leg Cuff Circumference. Measurement of pant leg cuff along bottom of opening from folded edge to folded edge, and multiplied by 2 to

obtain circumference.

F - Front Rise. Lower torso garment measurement from crotch seam to top of waistband at front center.
G - Back Rise. Lower torso garment measurement from crotch seam to top of waistband at back center.
H - Inseam Length. Lower torso garment measurement along inseam from crotch seam to bottom edge of cuff.

Proposal 1977-12 (Log #CP5)
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Table 6.1.17.3(d) Minimum Sizing Requirements for Protective One-Piece Garments (in.)
Garment Size

Dimension Measured* XS S M L XL Amount '?f
Ch

Neck size (A) 7 " 8 8 1 9 b, ange
Collar length (B) 14% 15% 16% 17% 18% 1
Collar width (C) 3 3 3 3 3 0
Sleeve length (D) 30% 31% 32Y 33% 34Y 1

Cuff, sleeve (E) 12% 13 13% 14 14% v
Chest (F) 32 36 40 44 48 4

Seat (G) 37 41 45 49 53 4
Thigh (H) 25 27 29 31 33 2

Knee (1) 17% 19 20% 22 23% 1%
Bottom (J) 17% 18% 19% 20% 21% 1
Vertical circumference (K)

S (short size) — — 69 71 74 —

R (regular size) 63% 63% 71 73% 76 _

T (tall size) 65%: 65% 73 75% 78 _
Height rang€

S (short size) — — 64-67 — — —

R (regular size) 63-66 — 67%-72 — _ _

T (tall size) 6614269 — 72575 — — _

Note: To convert measurements to millimeters, multiply by 25.

*Letters in parentheses refer to Figure 6.1.15.7(c).
"The amount of change between two consecutive garment sizes for the dimension measured.

Proposal 1977-12 (Log #CP5)
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6.1.15.7 Garments shall be closed, laid flat, smoothed, gently stretched,
and measured as specified in Section 6.1 and in Figure 6.1.15.7(a), Figure
6.1.15.7(b), and Figure 6.1.15.7(c).

(CHANGE TO DRAWING: Item “A” should read “Collar width” Item
“B” should read “Collar height”
Figure 6.1.15.7(a) Upper Torso Measurements [to be used with Table
6.1.15.3(a)].

Flat bottom “French tails” “Swallow tails”
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A. Collar length D. Back length G. Chest
B. Collar width E. Sleeve length H. Waist
C. Front length F. Cuff I. Bottom

IN 6.1.15.7(a), Items A thru I under the drawing, CHANGE “F. Cuff” TO
READ: “F. Sleeve cuff”
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A. Waist D. Knee G. Back rise
B. Seat E. Cuff H. Inseam
C. Thigh F. Frontrise

IN 6.1.15.7(b), Items A thru H under the drawing, CHANGE “E.Cuff” TO
READ: “E.Leg cuff”

Figure 6.1.15.7(c) One-Piece Garment Torso Measurements to be used with
Table 6.15.3(c).
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D. Sleeve length G. Seat J. Leg cuff
E. Sleeve cuff H. Thigh K. Vertical circumference
F. Chest I. Knee

(CHANGE TO DRAWING: Item “B” should read “Collar width” Item
“C” should read “Collar height”
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6.1.15.8 The minimum seam allowance for all major seams shall be at least
10 mm (3/8 in.), and all minor seams shall be at least 6 mm (% in.).
ADD TO ANNEX: A.6.1.4 Front waist pockets are slanted or side seam
opening pockets that open to the exterior, located at or near the front waist of a
garment.
Substantiation: Revise Section 6.1 to modify sizing to accommodate a broader
number of wildland fire fighters.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 10 Negative: 4
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:
ANDERSON, L.: Reasons noted in 1977-1 (Log #CP2).
CORRADO, S.: In addition to the comments made by Ms. Anderson, the
referenced standards names and designations have been updated.
DIAZ, V.: The issue of sizing was addressed extensively at recent meetings.
Tables do not reflect agreed upon changes for women’s size measurements.
HICKS, W.: New Annex text A.6.1.4 is not in the draft document.

1977-13 Log #CP29 FAE-WFF Final Action: Accept
(6.1.8 and 7.1.X (New))

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Delete 6.1.8 and add new 7.1.X as follows:
7.1.X Fastener tape shall be tested for breaking strength as specified in A-A-
55126B, Fastener Tapes, Hook and Loop, Synthetic, and shall have the
breaking strength meet or exceed the breaking strength requirements specified
in A-A-55126B.
7.1.XX Fastener tape shall be tested for sheer strength as specified in A-A-
55126B, Fastener Tapes, Hook and Loop, Synthetic, and shall have the shear
strength meet or exceed the sheer strength requirements specified in A-A-
55126B.
7.1.XXX Fastener tape shall be tested for peel strength as specified in A-A-
55126B, Fastener Tapes, Hook and Loop, Synthetic, and shall have the peel
strength meet or exceed the peel strength requirements specified in A-A-
55126B.
Substantiation: Current wording requires that the fastener tape meet all of the
requirements of A-A-55126. This specification covers weight, breaking
strength, shear strength, peel strength, stitch tear strength, thickness,
dimensional stability, autoclave shrinkage, thermal stability, visual shade
matching, colorfastness, spectral reflectance, fray resistance, fiber
identification, stiffness, toxicity, and packing requirements.

The requirement should be specific as to what parts of the specification the
fastener tape is to meet.

This change moves a performance requirement to the appropriate section.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 13 Negative: |
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:

HICKS, W.: 6.1.8 was not deleted from the draft document.

1977-14 Log #CP30 FAE-WFF Final Action: Accept
(6.1.9)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Delete 6.1.9 63:9-Zippers-shatt-meet-the-requirements-of-
VR 1O6FZ v o trtertoet

Replace with new 7.1.X as follows:
7.1.X Zippers shall be tested for the crosswise breaking strength of chain as
specified in A-A-55634A., Zippers (Fasteners, Slide Interlocking), and shall
have the crosswise breaking strength of chain meet or exceed the crosswise
breaking strength of chain requirements specified in A-A-55634A.

7.1.XX Zippers shall be tested for the crosswise breaking strength of separating
unit as specified in A-A-55634A. Zippers (Fasteners, Slide Interlocking), and
shall have the breaking strength of separating unit meet or exceed the crosswise
breaking strength of separating unit requirements specified in A-A-55634A.,
7.1.XXX Zippers shall be tested for the holding strengths of stops, retainers,
and separating units as specified in A-A-55634A, Zippers (Fasteners, Slide
Interlocking), and shall have the holding strengths of stops, retainers, and
separating units meet or exceed the holding strengths of stops, retainers, and
separating units requirements specified in A-A-55634A.

7.1.XXXX Zippers shall be tested for the operating force as specified in A-A-
55634A, Zippers (Fasteners, Slide Interlocking), and shall have the operating
force meet or exceed the.operating force requirements specified in A-A-
55634A.

Substantiation: 1. A-A-55634A replaced currently referenced V-F-106F in
1998.

2. Current wording requires that the zipper meet all of the requirements of
V-F-106F (A-A-55634). This specification is a full specification and covers
physical tests, water repellency, color matching, colorfastness, uniformity,
flatness, length tolerances, and endurance testing.

The requirement should be specific as to what parts of the specification the
fastener tape is to meet.

This change moves a performance requirement to the appropriate section.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 13 Negative: 1
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:

HICKS, W.: 6.1.9 was not deleted from the draft document.

1977-15 Log #CP28 FAE-WFF Final Action: Reject
(6.1.17.9)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Add text to read as follows:

(NEW) 6.1.17.9 Garments that include elastic shall be permitted to be stretched
to ensure that the area can accommodate the required dimension.
Substantiation: The current wording makes no allowance for areas that
include elastic (e.g. wristlets, or waist). New wording will allow for a
consistent way to measure these dimensions.

Committee Meeting Action: Reject

Committee Statement: The Committee feels that the revised text in Section
6.1, changed by Committee Action on 1977-12 (Log #CP5), adequately
addresses the issue.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-16 Log #CP6 FAE-WFF  Final Action: Accept in Part
(6.4.4.1, 6.5.5.1, 6.5.5.2, 8.14.5.3, 8.21.3.1, 8.23.8.2 and 8.24.8.1)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 6.4.4.1 to read:
“6.4.4.1 The height shall be determined by measuring inside the boot from the
center of the insole at the heel up to a perpendicular reference line extending
across the width of the boot at the lowest point of the top line. The top line
shall be the uppermost edge of the protective footwear that includes the quarter,
collar, and shaft, but excluding the tongue and gusset.
Revise 6.5.5.1 to read: “The shroud face opening shall not exceed 170 mm (6
3/4 in.) when measured horizontally along the reference plane.”
Revise 6.5.5.2 to read: “The bottom of the shroud face opening shall not be
less 35 mm (1 3/8 in.) and shall not exceed 50 mm (2 in.) when measured
downward from the reference plane at the front midsagittal plane.”
Revise 8.14.5.3 to read: “8.14.5.3 With the specimen mounted in the support
assembly, the burner shall be moved so that the flame contacts the specimen at
a distance of 38 mm (1% in.) at the angles in the areas shown in Figure
8.14.5.3. All materials on the exterior of the specimen that were not exposed to
the burner flame in the five test sites specified in 8.14.5.3 shall be exposed to
the burner flame, and the requirements specified in 8.14.5.5, 8.14.5.6, and
8.14.5.7 shall apply.
Revise 8.21.3.1 to read: “8.21.3.1 Specimens shall be tested both before and
after being subjected to five laundering cycles as specified in 8.1.2.”
Revise 8.23.8.2 to read: “8.23.8.2 Specimens shall be taken from the parts of
the footwear upper that provides uniform thickness, and shall not include
seams or gusset.”
Revise 8.24.8.1 to read: “8.24.8.1 Specimens shall consist of each composite
of footwear item used in the actual footwear construction, with the layers
arranged in proper order. Specimens shall be taken from the thinnest portion of
the footwear upper, excluding gusset.”
Substantiation: Revise paragraphs for specificity of requirements to reduce
different interpretations.
Committee Meeting Action: Accept in Part

6.4.4.1, Accept

6.5.5.1, Accept

6.5.5.2, Accept

8.14.5.3, Accept

8.21.3.1, Reject

8.23.8.2, Reject

8.24.8.1, Reject
Committee Statement: For 8.21.3.1, 8.23.8.2, and 8.24.8.1 (all “rejects,” see
Committee Actions taken on 1977-27 (Log #CP19), 1977-58 (Log #CP13) and
1977-60 (Log #CP12).
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
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1977-17 Log #CP20 FAE-WFF Final Action: Reject
(6.4.8)

1977-20 Log #CP9 FAE-WFF  Final Action: Accept
(7.3.2 and 7.8.2)

TCC Action: The TC is directed to review the TC’s Final Action of
“Reject” to be sure that it is the intended and correct action.
Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise text to read as follows:
6.4.8 All thread exposed to the exterior of the footwear shall be made of
inherently flame-resistant fiber.
Substantiation: 1. We have the requirement but no performance criteria.

2. The definition is specific to polymers

3. If the thread is internal to the footwear, and still meets the melt
requirement, but is not “inherently flame-resistant” it is now unsuitable. This is
eliminating high strength threads (e.g. cotton or linen).

4. This does not eliminate the melt requirement.
Committee Meeting Action: Reject
Committee Statement: All thread that is used to stitch footwear needs to be
made of inherently flame-resistant fiber. Experience has shown that non-
inherently flame-resistant thread, even though imbedded in the footwear, can
fail during longer duration operations and cause the pieces of the footwear to
come apart exposing the wearer to potential burn injury.
Number Eligible to Vote: 17
Ballot Results: Affirmative: 12 Negative: 1 Abstain: 1
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:

ANDERSON, L.: My notes indicated this should be an “accept” rather than a
“reject”.
Explanation of Abstention:

CORRADO, S.: My notes indicate that the committee action for this proposal
was “Accept”.

1977-18 Log #CP27 FAE-WFF Final Action: Accept
(7.2.6)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Modify 7.2.6 to read as follows:

7.2.6 Helmet suspension systems shall be tested for retention as specified in
Section 8.15, Suspension System Retention Test, and shall not separate from
the helmet, and shall have all adjusting mechanisms function properly.
Substantiation: Removal of test parameters from the requirement.
Requirement is a visual observation at a force, not the force required to
separate.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise to read as follows:

“...shall not exceed 5.0 percent of the specimens original weight.”
Substantiation: We believe that the 50 percent weight loss requirement is a
typo and should be 5.0 percent.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-21 Log #CP36 FAE-WFF Final Action: Accept
(7.3.3 through 7.3.6, 7.8.3, and 7.8.4)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Replace current wording in 7.3.3, 7.3.4, 7.3.5, 7.3.6, 7.8.3,
7.8.4 to read as follows:

7.3.3 Protective work glove body composites shall be tested for resistance to
conductive heat as specified in Section 8.21, Conductive Heat Resistance Test,
and shall have a second-degree burn time of not less than 7 seconds, and the
pain time shall not be less than 4 seconds.

7.3.4 Protective work glove body composites shall be tested for thermal
protective performance (TPP) as specified in Section 8.22, Thermal Protective
Performance Test, and shall have an average TPP of not less than 20.

7.3.5 Protective work glove body composites shall be tested for resistance to
cutting as specified in Section 8.23, Cut Resistance Test, and shall have a
distance of blade travel greater than 25 mm (1 in.).

7.3.6 Protective work glove body composites shall be tested for resistance to
puncture as specified in Section 8.24, Puncture Resistance Test, and shall have
a puncture force of not less than 40 N (8.8 Ibf).

7.8.3 Protective driving glove body composites shall be tested for thermal
protective performance (TPP) as specified in Section 8.22, Thermal Protective
Performance Test, and shall have an average TPP of not less than 10.

7.8.4 Protective driving glove body composites shall be tested for resistance to
cutting as specified in Section 8.23, Cut Resistance Test, and shall have a
distance of blade travel greater than 25 mm (1 in.).

Substantiation: Clarifies what part of the glove requirement applies to.
Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-22 Log #CP37 FAE-WFF Final Action: Accept
(7.3.8,7.8.6, and 8.26)

1977-19 Log #CP18 FAE-WFF Final Action: Accept
(7.3.1,7.3.2,7.8.1 and 7.8.2)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise text to read as follows:

7.3.1 Protective work gloves, excluding hook and loop fasteners, where not
in direct contact with the skin, shall be tested for heat resistance as specified in
Section 8.4, Heat and Thermal Shrinkage Resistance Test, and shall not
separate, melt, ignite, or drip, shall not shrink more than 10 percent in either
direction after testing, shall be able to be donned, and shall be flexible.

7.3.2 Protective work gloves, excluding hook and loop fasteners where not in
direct contact with the skin, shall be tested for flame resistance as specified in
Section 8.20, Protective Glove Flame Resistance Test, and shall not melt or
drip, shall not have any afterflame of more than 2 seconds, shall not have any
char length in excess of 100 mm (4 in.), and the consumed materials shall not
exceed 50 percent of the specimen’s original weight.

7.8.1 Protective driving gloves, excluding hook and loop fasteners where not in
direct contact with the skin, shall be tested for heat resistance as specified in
Section 8.4, Heat and Thermal Shrinkage Resistance Test, and shall not
separate, melt, ignite, or drip, shall not shrink more than 10 percent in either
direction after testing, shall be able to be donned, and shall be flexible.

7.8.2 Protective driving gloves, excluding hook and loop fasteners where not in
direct contact with the skin, shall be tested for flame resistance as specified in
Section 8.20, Protective Glove Flame Resistance Test, and shall not melt or
drip, shall not have any afterflame of more than 2 seconds, shall not have any
char length in excess of 100 mm (4 in.), and the consumed materials shall not
exceed 50 percent of the specimen’s original weight.

Substantiation: Makes glove heat and flame requirements consistent with
garment requirements with respect to hook and pile fasteners.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 7.3.8 to read:
7.3.8 Protective work gloves shall be tested for grip, as specified in Section
8.26, Grip Test, and shall have a percentage of bare-handed control value of not
less than 90.
Add new 7.8.6 to new Section 7.8 read:
Protective driving gloves shall be tested for grip, as specified in Section 8.26,
Grip Test, and shall have a percentage of bare-handed control value of not less
than 110.

Replace current Section 8.26 to read as shown below:
8.26 Grip Test.

8.26.1 Application.
8.26.1.1 This test method shall apply to protective gloves.
8.26.1.2 This test method shall apply to each protective glove material and
construction combination.
8.26.2 Samples.

8.26.2.1 Samples for conditioning shall be whole gloves, in new, as
distributed condition.
8.26.2.2 Sample glove pairs shall be preconditioned for five laundering cycles
as specified in 8.1.2, followed by

conditioning as specified in 8.1.1.
8.26.2.3 Sample glove pairs shall not receive special softening treatment.
8.26.3 Specimens.

8.26.3.1 Specimens for testing shall be the same as samples for conditioning.

8.26.3.2 Testing shall occur on a minimum of three glove pair specimens
each for size small and size large.
8.26.4 Apparatus. Grip testing shall be evaluated with the use of a 10 mm (3/8
in.) diameter, three-strand, prestretched polyester rope attached to a calibrated
force measuring device.
8.26.5 Procedure.

8.26.5.1 Test subjects shall be selected so that their hand dimensions are as
close as possible to the middle of the range for hand length and hand
circumference as specified in the tables provided for size small and size large
gloves in 6.3.4.4.
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8.26.5.2 Each test subject shall make three successive attempts to exert as
much horizontal pulling force as possible using the dry rope and force
measuring device, using both hands, one in front of the other. Thumbs shall not
overlap the fingers, and both feet shall be firmly planted on the ground. The
average horizontal pulling force over the three attempts shall be the bare-
handed control value.

8.26.5.3 Conditioned sample gloves shall be tested on a dry rope and then on a
wet rope. For the wet rope testing, the rope shall be subjected to wet
conditioning by immersion in room temperature water at 21°C, £3°C (70°F,
+5°F) for 2 minutes, followed by horizontal drip-drying for 5 minutes.

8.26.5.4 Each test subject shall test a minimum of three pairs of sample gloves
using the method specified in 8.26.5.2. Test subjects shall attempt one trial with
each pair of gloves. A trial shall consist of three successive attempts. The
average horizontal pulling force over the three attempts shall be the pulling
force with gloves. The average horizontal pulling force shall be calculated,
recorded, and reported for each glove pair.

8.26.5.5 The average pulling force with gloves over the three trials for each
size and each rope condition shall be calculated, recorded, and reported. The
average pulling force with gloves for each size and each rope condition shall be
compared with the barehanded control value.

8.26.5.6 The percentage of bare-handed control value shall be calculated as
follows:

PF,
Percentage of bare-handed control value = (J—Vg x 100

b

where:
PFg = average pulling force with gloves
CVb = bare-handed control value

8.26.6 Report. The percentage of bare-handed control value shall be recorded
and reported for each specimen glove size and each rope condition.
8.26.7 Interpretation.

8.26.7.1 The percentage of bare-handed control value for each size and each
rope condition shall be used to determine pass or fail performance.
8.26.7.2 Failure of either size or rope condition shall constitute failure of the
test.
Substantiation: Clarifies test method and makes consistent with the same tests
in NFPA 1971 and NFPA 1951.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-23 Log #CP21 FAE-WFF Final Action: Accept
(7.4.7 and 8.x (New) )

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Add text to read as follows:

7.4.7 Footwear soles and heels shall be tested for slip resistance as specified
in Section 8.X, Slip Resistance Test, and shall have a minimum static
coefficient of friction value of 0.5.

(NEW) 8.X Slip Resistance Test.

8.X.1 Application. This test method shall apply to the footwear sole and heel
section.

8.X.2 Samples.

8.X.2.1 Samples shall be footwear sole and heel sections.
8.X.2.2 Samples shall be conditioned as specified in 8.1.1.

8.X.3 Specimens. A minimum of three sole specimens and three heel
specimens and shall be tested.

8.X.4 Procedure. Slip resistance shall be performed in accordance with ASTM
F 489, Standard Test Method for Static Coefficient of Friction of Shoe Sole and
Heel Materials as Measured by the James Machine, in a dry condition.

8.X.5 Report.

8.X.5.1 The static coefficient of friction of each specimen under dry
conditions shall be recorded and reported.
8.X.5.2 The average static coefficient of friction of each specimen under dry
conditions shall be calculated, recorded, and reported.

8.X.6 Interpretation. One or more footwear specimens failing this test shall
constitute failing performance.

Substantiation: Removes test method from Ch 7 requirement, clarifies test
method and sample requirements

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-24 Log #CP22 FAE-WFF Final Action: Accept
(7.4.9, 8.14.2, 8.14.6, and 8.14.7)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise text to read as follows:

7.4.9 Footwear shall be tested for resistance to flame as specified in Section
8.14, Flame Resistance Test for Protective Footwear, and shall not have an
afterflame greater than 2 seconds, shall not melt or drip, and shall not exhibit
any burn-through.

8.14.2 Specimens. Three complete footwear items shall be tested with laces in
place.
8.14.6 Report.

8.14.6.1 The afterflame time shall be recorded and reported for each
specimen.
8.14.6.2 The average afterflame time shall be recorded and reported.
8.14.6.3 The afterflame time shall be reported to the nearest 0.2 second.
8.14.6.4 Observations of burn-through, melting, or dripping for each specimen
shall be reported.

8.14.7 Interpretation.

8.14.7.1 Pass or fail performance shall be based on average afterflame time.
8.14.7.2 Any observed burn-through, melting, or dripping shall constitute

failure of the test sample.

Substantiation: Average afterflame to maintain consistency of flame testing

requirements across the project.

Aligns performance requirement with the test method observations.

Moves specimen requirement from performance requirement.

Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 13 Negative: |
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:
HICKS, W.: 7.4.9 was not changed in the draft document per the log.

1977-25 Log #1 FAE-WFF
(Chapter 8)

Final Action: Accept in Principle

NOTE: This proposal appeared as Comment 1977-100 (Log #1) which was
held from the F04 ROC on Proposal 1977-2.
Submitter: Daniel J. Gohlke, W.L. Gore & Assoc., Inc.
Recommendation: Reorganize paragraphs on Sample Preparation into the
following format.

X.X.2 Sample Preparation

X.X.2.1 What is the sample

X.X.2.2 How is it conditioned

X.X.2.3 Other information

X.X.3 Specimens

X.X.3.1 What is the specimen

X.X.3.2 How many are tested

X.X.3.3 Other information
Substantiation: This revision will provide clarity completeness, and
consistency in addressing these topics. I am sure you will find, if you undertake
this revision. That in many cases this information is presented in an
inconsistent and incomplete fashion, leading to variation in understanding what
is expected.
Committee Meeting Action: Accept in Principle
The Committee took action to format the samples/specimens part of Chapter 8
to be consistent.
Committee Statement: See actions taken on the following “CP” proposals: 10,
12,13, 19, 21, 37, and 45 through 65.
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-26 Log #CP11 FAE-WFF Final Action: Accept
(8.1.2.1)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise text to read as follows:

8.1.2.1 Textile fabrics specified to be laundered shall be laundered and dried
for testing in accordance with the procedures specified in Machine Cycle 1,
Wash Temperature V, and Drying Procedure Ai, of AATCC 135, Dimensional
Changes of Fabrics after Home Laundering.
Substantiation: Changes washing method to be consistent with label wash
requirements, and consistent with other standards in this project (NFPA 1951,
1971, 1975).

From AATCC 135:
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-27 Log #CP19 FAE-WFF Final Action: Accept
(8.2.1.2 and 8.2.1.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Delete current 8.21.2 and 8.21.3 and replace with the
following:

8.21.2 Samples
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8.21.2.1 Samples for conditioning shall consist of the composite used in the
actual glove body construction at the palm of the hand and at the palm side of
the fingers, with the layers arranged in the proper order.
8.21.2.2 Samples shall be permitted to be stitched around the perimeter where
multiple layers exist.
8.21.2.3 Three samples shall be conditioned as specified in 8.1.1.
8.21.2.4 Three additional samples shall be conditioned by being subjected to 5
laundering cycles as specified in 8.1.2 followed by conditioning as specified in
8.1.1.
8.21.3 Specimens

8.21.3.1 Specimens for testing shall be the same as samples for conditioning.
Specimens shall not include seams in the test area.
8.21.3.2 Testing shall be conducted on three specimens following the
conditioning specified in 8.21.2.3.
8.21.3.3 Testing shall be conducted on three additional specimens following the
conditioning specified in 8.21.2.4.
Substantiation: Clarifies that testing is to occur both in the as received
condition and after laundering. Clarifies that glove body composite is to be
tested. Reorganizes to provide further clarity.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-28 Log #CP40 FAE-WFF Final Action: Reject
(8.2.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: New text to read as follows:
Delete laundering cycle conditioning statements from the following section:
8.2 Radiant Protective Performance Test
8.2.3 Delete
Substantiation: Statement of Problem
There is no rationale for the disparity in the wash conditioning for evaluating
textiles which will be tested in Sections 8.2, 8.3, 8.4, 8.5, and 8.7 of NFPA
1977.

Section Test Wash
Condjtioning
82 adiant Protective Performance 3 cycles
3 Flame Resistance 100 cycles
8.4 Face/Neck Shroud S cycles
8.5 otal Heat S cveles
7 Cleaning Shrinkage 5 cycles

Every textile material — woven, knit, or nonwoven — is expected to deliver
a level of performance during the service life cycle of the product made with
the textile material.

Reviewer proposes that the requirements be made the same at 100 laundering
cycles.

Statement of Substantiation

The synergy that exists between flame resistance, radiant protective
performance, and total heat loss requires having empirical data that show how
the structural integrity of every type fabric — woven, knit, and nonwoven —
are able to maintain dimensional stability after 100 laundry cycles.

Generally, single layer garments are subjected to more laundry cycles. The
proposed 100 laundry cycles would be equal to one cleaning per week over a
time period of 2 years or one cleaning every two weeks over a time period of
4 years.

Data needs to show that the PPE after 100 laundry cycles does not change
size dimensions, or that the radiant protection performance and total heat loss
performance are not diminished.

Committee Meeting Action: Reject

Committee Statement: The Committee finds this Proposal provided
insufficient data to support the submitter’s changes. Laundry cycles do not
mimic or predict life cycles of product performance. Laundering product prior
to testing is a preconditioning to better assure all materials are evaluated in the
same way.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-29 Log #CP38 FAE-WFF Final Action: Reject
(8.2.8)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: New text to read as follows:

Add washing cycle conditioning to Section 8.2.8.

Recommended wording change:

8.2.8.2.1 Textile samples of woven fabric and nonwoven fabric shall be
subjected to 100 laundering cycles as specified in 8.1.2 and preconditioned as
specified in 8.1.1.

Substantiation: Statement of Problem

There is no rationale for the disparity in the wash conditioning for evaluating
textiles which will be tested in Sections 8.2, 8.3, 8.4, 8.5, and 8.7 of NFPA
1977.

ection € Wash Conditioning
8.2 adiant Protective Performance cycles
8.3 Flame Resistance 100 cycles
8.4 Face/Neck Shroud 5 cycles
8.5 otal Heat 1. S cycles
8.7 Cleaning Shrinkage S cycles

Every textile material — woven, knit, or nonwoven — is expected to deliver
a level of performance during the service life cycle of the product made with
the textile material.

Reviewer proposes that the requirements be made the same at 100 laundering
cycles.

Statement of Substantiation

The synergy that exists between flame resistance, radiant protective
performance, and total heat loss requires having empirical data that show how
the structural integrity of every type fabric — woven, knit, and nonwoven —
are able to maintain dimensional stability after 100 laundry cycles.

Generally, single layer garments are subjected to more laundry cycles. The
proposed 100 laundry cycles would be equal to one cleaning per week over a
time period of 2 years or one cleaning every two weeks over a time period of
4 years.

Data needs to show that the PPE after 100 laundry cycles does not change
size dimensions, or that the radiant protection performance and total heat loss
performance are not diminished.

Committee Meeting Action: Reject

Committee Statement: The Committee finds this Proposal provided
insufficient data to support the submitter’s changes. Laundry cycles do not
mimic or predict life cycles of product performance. Laundering product prior
to testing is a preconditioning to better assure all materials are evaluated in the
same way.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-30 Log #CP39 FAE-WFF Final Action: Reject
(8.2.9)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: New text to read as follows:

Add washing cycle conditioning to Section 8.2.9.

Recommended wording change:

8.2.9.4.1 Textile samples of knit fabric shall be subjected to 100 laundering
cycles as specified in 8.1.2 and preconditioned as specified in 8.1.1.
Substantiation: Statement of Problem
There is no rationale for the disparity in the wash conditioning for evaluating
textiles which will be tested in Sections 8.2, 8.3, 8.4, 8.5, and 8.7 of NFPA
1977.

Section Test Wash
Conditioning
2 adiant Protective Performance S cycles
3 Flame Resistance 100 cycles
8.4 Face/Neck Shroud 5 cycles
8.5 otal Heat .o 5 cycles
8.7 Cleaning Shrinkage S cycles

_Every textile material — woven, knit, or nonwoven — is expected to deliver
a level of performance during the service life cycle of the product made with
the textile material.

Reviewer proposes that the requirements be made the same at 100 laundering
cycles.

Statement of Substantiation

The synergy that exists between flame resistance, radiant protective
performance, and total heat loss requires having empirical data that show how
the structural integrity of every type fabric — woven, knit, and nonwoven —
are able to maintain dimensional stability after 100 laundry cycles.

Generally, single layer garments are subjected to more laundry cycles. The
proposed 100 laundry cycles would be equal to one cleaning per week over a
time period of 2 years or one cleaning every two weeks over a time period of
4 years.

Data needs to show that the PPE after 100 laundry cycles does not change
size dimensions, or that the radiant protection performance and total heat loss
performance are not diminished.

Committee Meeting Action: Reject

Committee Statement: The Committee finds this Proposal provided
insufficient data to support the submitter’s changes. Laundry cycles do not
mimic or predict life cycles of product performance. Laundering product prior
to testing is a preconditioning to better assure all materials are evaluated in the
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same way.
Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-31 Log #CP41 FAE-WFF Final Action: Reject
(8.3.3.1)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: New text to read as follows:
Delete laundering cycle conditioning statements from the following section:
8.3 Flame Resistance Test
8.3.3.1 Delete
Substantiation: Statement of Problem
There is no rationale for the disparity in the wash conditioning for evaluating
textiles which will be tested in Sections 8.2, 8.3, 8.4, 8.5, and 8.7 of NFPA
1977.

ection est Wash Conditioning
8.2 adiant Protective Performance cycles
8.3 Flame Resistance 100 cycles
8.4 Face/Neck Shroud S cycles
8.5 otal Heat ] S cycles
7 Cleaning Shrinkage 5 cycles

Every textile material — woven, knit, or nonwoven — is expected to deliver
a level of performance during the service life cycle of the product made with
the textile material.

Reviewer proposes that the requirements be made the same at 100 laundering
cycles.

Statement of Substantiation

The synergy that exists between flame resistance, radiant protective
performance, and total heat loss requires having empirical data that show how
the structural integrity of every type fabric — woven, knit, and nonwoven —
are able to maintain dimensional stability after 100 laundry cycles.

Generally, single layer garments are subjected to more laundry cycles. The
proposed 100 laundry cycles would be equal to one cleaning per week over a
time period of 2 years or one cleaning every two weeks over a time period of
4 years.

Data needs to show that the PPE after 100 laundry cycles does not change
size dimensions, or that the radiant protection performance and total heat loss
performance are not diminished.

Committee Meeting Action: Reject

Committee Statement: The Committee finds this Proposal provided
insufficient data to support the submitter’s changes. Laundry cycles do not
mimic or predict life cycles of product performance. Laundering product prior
to testing is a preconditioning to better assure all materials are evaluated in the
same way.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-32 Log #CP16 FAE-WFF Final Action: Accept
(8.3.3.2)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise text to read as follows:

8.3.3.2 Specimens of trim-visibility markings, and lettering, and small materials

shall be tested both before and after being subjected to five laundering cycles
as specified in 8.1.2.
Substantiation: Current wording does not specify any laundering requirement
for small materials.
Changes “trim” to “visibility markings”.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-33 Log #CP42 FAE-WFF Final Action: Reject
(8.4.8.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: New text to read as follows:
Delete laundering cycle conditioning statements from the following section:
8.4.8 Specific Requirements for Testing Protective Garments and Protective
Face/Neck Shrouds
8.4.8.3 Delete
Substantiation: Statement of Problem
There is no rationale for the disparity in the wash conditioning for evaluating
textiles which will be tested in Sections 8.2, 8.3, 8.4, 8.5, and 8.7 of NFPA
1977.

NFPA 1977
ection est Wash Conditioning
8.2 adiant Protective Performance 3 cvcles
8.3 Flame Resistance 100 cycles
8 451 *a?eI/TI\LIIeck Shroud g cycles
8 ota ea% E Qsi cycles
8.7 Cleaning Shrinkage S cycles

Every textile material — woven, knit, or nonwoven — is expected to deliver
a level of performance during the service life cycle of the product made with
the textile material.

Reviewer proposes that the requirements be made the same at 100 laundering
cycles.

Statement of Substantiation

The synergy that exists between flame resistance, radiant protective
performance, and total heat loss requires having empirical data that show how
the structural integrity of every type fabric — woven, knit, and nonwoven —
are able to maintain dimensional stability after 100 laundry cycles.

Generally, single layer garments are subjected to more laundry cycles. The
proposed 100 laundry cycles would be equal to one cleaning per week over a
time period of 2 years or one cleaning every two weeks over a time period of 4
years.

Data needs to show that the PPE after 100 laundry cycles does not change
size dimensions, or that the radiant protection performance and total heat loss
performance are not diminished.

Committee Meeting Action: Reject

Committee Statement: The Committee finds this Proposal provided
insufficient data to support the submitter’s changes. Laundry cycles do not
mimic or predict life cycles of product performance. Laundering product prior
to testing is a preconditioning to better assure all materials are evaluated in the
same way.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-34 Log #2 FAE-WFF
(8.4.11.3)

Final Action: Accept in Principle

TCC Action: The TC’s action should be marked “Accept in Principle.”
The requirement for the helmet in the TC’s ROP only evaluates the helmet
shells, and even specifies protecting the suspension from heat damage
during the test. The entire helmet should be evaluated given the potential
danger to wildland fire fighters under adverse exposure conditions. The
TC is directed to consider the following text for 7.2.5, 8.4.11.3, 8.4.11.9, and
8.4.11.11.

Revise 7.2.5 to read:

7.2.5 Helmets shall be tested for heat resistance as specified in Section
8.4, Heat and Thermal Shrinkage Resistance Test, and shall not have any
deformation of the helmet brim or peak exceeding 25 percent of its length;
shall not have any separation, melting, or dripping of the retention system,
the energy absorption system, and the sweatband; shall not have any
separation, melting, or dripping of ear covers, where present; shall not
have the chin strap closure device dysfunctional; shall not have any
ignition of any part of the helmet assembly; and shall not have any ignition
or melting of the product labels.

Revise 8.4.11.3 to read:
8.4.11.3 Where provided, A liner the ear covers or similar device shall be
deployed. to protect the suspension, if necessary

Revise 8.4.11.9 to read:
8.4.11.9 After 5 minutes, +13/-0 seconds, oven exposure at 177°C, 6°/—0°C
(350°F, +10/-0°F), the sample helmet mounted on the headform shall be
observed for ignition of any part of the helmet assembly and then removed
and allowed to cool for a minimum of 2 minutes.

Revise 8.4.11.11 to read:
8.4.11.11 The retention system, energy absorption system, sweatband, ear
covers (if present), chin strap closure device, and product labels shall be
examined for signs of separation, melting or dripping.

TCC Note 7, continued: The TCC directs the TC provide annex
information and recommends the following suggested annex text:

As noted in A.1.2.1, the goal of this standard is to provide the fire fighter
thermal protection against external heat sources using flame-resistant
protective clothing and equipment without inducing an internal heat load
that is harmful or impedes performance. Temperatures for the heat and
thermal shrinkage tests required in this document vary to reflect the
actual performance of wildland fire fighting equipment that has been
proven over time to appropriately balance protection from outside threats
such as flames, blunt force, and abrasion; while limiting harmful internal
effects such as fatigue and heat stress. These performance standards were
designed to ensure that fire fighters have equipment that is functional and
protective in the harsh conditions of wildland fire fighting. If fire fighters
encounter extreme conditions, they are to escape or deploy their fire
shelter.

Explanation of heat and thermal shrinkage tests using temperatures less
than 260°C:
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* Helmet test temperature of 177°C for 5 minutes.
The current heat test temperature was designed to eliminate the use of
materials that would soften or melt during normal operations. The
wildland fire fighting helmets used by wildland fire fighters must provide
a balance between being light in weight and providing adequate impact
protection. Low helmet weight is an important consideration for wildland
fire fighters who must wear their hardhats continuously for 8-16 hour
shifts. In order to build a fire line or mop-up hot areas, wildland fire
fighters must often bend at the waist for extended periods of time while
using hand tools to scrape line, cut trees, and pick up debris and
flammables. Use of a lightweight helmet is intended to keep fire fighter
fatigue, especially neck fatigue, to a minimum. Experience has shown that
digging fire lines while wearing structural fire fighting helmets can lead to
neck fatigue and pain. Helmets are required to meet ANSI/ISEA Z89.1,
Type I, Class G for impact protection. This standard was developed to
allow for use of a polycarbonate shell; a hardhat design that has proven
over time to be both protective and relatively lightweight.

* Glove test temperature of 204°C for 5 minutes.
The wildland fire fighting glove provides a balance between dexterity, grip
and protection from heat and mechanical injury. Wildland fire fighters
must grip and utilize hand tools and chainsaws for extended 8-16 hour
shifts. They must also be able to deploy a fire shelter, if necessary, while
wearing gloves. The glove test was designed to allow for the use of a single-
layer heavy-duty work glove which has proven over time to provide an
appropriate balance between dexterity, grip, and protection. Increasing the
temperature requirement could lead to gloves with lower dexterity or grip.
This could create a safety hazard because workers might be unable to
quickly deploy their fire shelter, or they might become fatigued and lose
control of their hand tools or chainsaws.

¢ Load Carrying Equipment (LCE) test temperature of 232°C for 5
minutes.
The current LCE test requirement was developed for the existing nylon 6,6
materials used in quality packs and load carrying belts. This equipment is
not intended to protect the fire fighter, but is intended to carry such items
as the fire shelter and the water canteens. The LCE is intended to take a
high level of heat but be dropped when the fire fighter is exposed to life-
threatening extreme heat. Dropping the pack allows more rapid escape,
easier shelter deployment, and reduces the likelihood that flammable
objects that are carried in the pack, such as fusees and chainsaw fuel,
might inadvertently be taken into a fire shelter. The performance
requirement allows for high quality material that performs the work
necessary while being durable, widely available, and cost-effective.

* Goggles test temperature of 177°C for 5 minutes.
The goggle test was designed to eliminate the use of materials that would
soften or melt when goggles were stowed on the helmet and exposed to
levels of radiant heat seen in normal operations. Goggles exposed in this
way must not cause harm to a fire fighter and must still be usable after
exposure The goggles are designed to protect the eyes from flying debris
during work around helicopters, and when working with chainsaws or
hoses. They are not designed to protect a fire fighter during a burnover
situation and can be easily removed if necessary. High quality flexible
goggles will melt just above 177°C. This level of performance has been
proven over time to provide adequate protection for wildland fire
operations.

¢ Chain Saw Leg Protectors (CSLP) test temperature of 232°C for 5
minutes.
The current CSLP test requirement was created to eliminate the use of
materials that melt at lower temperatures and to allow the use of chaps
made with nylon 6,6 and nylon hardware. This equipment is intended to
provide leg protection from chainsaws and to take a high level of heat. The
equipment has been proven over time to offer an appropriate balance
between weight, bulk, and protection.
NOTE:This proposal appeared as Comment 1977-119 (Log #11) which was
held from the F04 ROC on Proposal 1977-1.
Submitter: Thomas H. Stachler, Morning Pride Manufacturing/Total Fire
Group
Recommendation: Revise text to read as follows:

A e q long a—cimila Aoz

4

ton; 1 - (Delete paragraph 8.4.1.3; renumber subsequent
paragraphs in 8.4.11)
Substantiation: Helmets are only tested for heat resistance at a temperature of
177°C (350°F). All materials exposed to oven temperatures should be able to
sustain this temperature without adverse effects.
Committee Meeting Action: Reject
Committee Statement: The performance requirement applies to the brim or
peak of the helmet shell. In the text method in Section 8.4, paragraph 8.4.11.3
allows the testing lab to protect the suspension system, as it is not being tested,
and could affect the evaluation of the required performance if the suspension
was compromised. The test method provides for consistent testing of helmets.
Number Eligible to Vote: 17
Ballot Results: Affirmative: 12 Negative: 2
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Explanation of Negative:

ANDERSON, L.: My notes show this should be an accept in principle using
modified language from 1977-7 (Log #7). Language was also provided to
committee to respond to TCC direction to justify use of different test
temperatures.

CORRADO, S.: My records indicate that the committee action for this
proposal was “Accept in Principal” with a committee statement in insert
modified language from 1977-7 (Log #7) from San Diego.

1977-35 Log #CP31 FAE-WFF Final Action: Accept in Principle
(8.5.2.1, 8.5.2.2, and 8.5.2.3 (New) )

TCC Action: The TC action should have been marked “Accept in
Principle” rather than “Accept”. The TCC directs the TC to consider
developing text for 7.1.6(a), 7.1.6(b), 7.1.6(c), 7.1.6(d), 7.1.6.1, 8.5.1.1,
8.5.1.2, 8.5.8.1, and A.7.1.6 as follows:

Table 7.1.6(a) Total Surface Area of All Reinforcements — Protective Upper
Torso Garment (in%)

Garment Size Surface Area

XS 625
S 687

752
L 820
XL 893
2XL 966

Note: To convert measurements to mm?, multiply by 645.16

Table 7.1.6(b) _Total Surface Area of All Reinforcements — Men’s Lower
Torso Protective Garment (in?)

Garment Size Surface Area

26 534
28 556
30 577
32 599
34 621
36 643
38 665
40 688

Note: To convert measurements to mm?, multiply by 645.16

Table 7.1.6(c)_ Total Surface Area of All Reinforcements — Women’s Lower
Torso Protective Garment (in?)

Garment Size Surface Area

23 534
25 556
27 577
29 599
31 621
33 643
35 665
37 688

Note: To convert measurements to mm?, multiply by 645.16
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Table 7.1.6(d)_ Total Surface Area of All Reinforcements — Protective One-
Piece Garment (in?)

Garment Size Surface Area

XS 1070
S 1166

1264
L 1365
XL 1470
2XL 1580

Note: To convert measurements to mm?, multiply by 645.16

Add new 7.1.6.1 to read:

Where the total surface area of all reinforcements exceeds the values in
Table 7.1.6(a), 7.1.6(b), 7.1.6(c), or 7.1.6(d), the reinforcement composites
shall be tested for evaporative heat transfer as specified in Section 8.5, Total
Heat Loss Test, and shall have a total heat loss of not less than 450 W/m?.

8.5.1.1 This test method shall apply to protective garment composites and
reinforcement composites, but shall not apply to cold weather outerwear
composites.

8.5.1.2 Modifications to this test method for testing reinforcement compos-
ites shall be as specified in 8.5.8.

8.5.8 Specific Testing Requirements for Reinforcement Composites.
Determination of the total surface area of reinforcement shall not include
the waist band, fly, pants cuff, front waist pockets, belt loops, collar, front
placket, sleeve cuff, seams, hook and loop, and hems.

8.5.8.1 Determination of the total surface area shall include reinforcement
layers, and add-ons such as visibility markings, padding, extra pockets,
names, organization identification and heraldry.

The TCC also directs the TC to provide annex information and recom-
mends the following suggested text:

A.7.1.6 (New) As described in A.1.2.1, the goal of this standard is to
provide the fire fighter thermal protection against external heat sources
using flame resistant protective clothing and equipment without inducing
an internal heat load that is harmful or impedes performance. In order to
meet this goal, fire fighting garments must be designed not only to protect
fire fighters from the heat of the fire, but also to allow the fire fighters’ own
body heat to escape. Areas of garments with more than one layer of cloth
can trap heat. Areas with more than one layer of cloth may include the
pockets, knees, thighs, seat, and elbows. As the area of the garment covered
by extra layers increases, the garment lets less heat escape, increasing the
chance that fire fighters might suffer from heat stress, cardiovascular strain,
or fatigue.

The TC established total heat loss (THL) requirements to ensure that
flame-resistant protective clothing protecting the wildland fire fighter from
external heat doesn’t trap too much of the fire fighter’s own heat. Fabrics
with high THL values allow heat to escape easily. Fabrics with low THL
values retain heat.

Tables 7.1.6 (a), (b), (¢), and (d) show the requirements for different sizes
of garments. The requirements represent the maximum surface area of
garments that is allowed to have THL values below the required values.
For all garments, the requirements are based on 30% of the total surface
area of typical garment designs. For lower torso garments, the values
are based on a 28” inseam length of each waist size. The surface areas of
the waist band, fly, pants cuff, front waist pockets, belt loops, collar, front
placket, sleeve cuff, seams, hook and loop, and hems are not considered
when calculating the surface areas that must meet the required THL
values.
Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.5.2.1 and add new paragraphs as follows:

8.5.2.1 Total heat loss testing shall be conducted on at least three specimens.

(NEW) 8.5.2.2 Specimens shall consist of all layers in the protective garment
composite arranged in the order and orientation as worn.

(NEW) 8.5.2.3 Specimen composite shall consist of base composite layers
only required to meet the specifications of this standard, Specimens shall
not include layers added for reinforcement, or externally added materials for
visibility or identifications. Specimens shall not include winter liners.
Substantiation: Clarifies that reinforced areas, or areas covered by visibility
markings are not required to meet this requirement. Makes consistent with
NFPA 1999, 1951, and 1971 that base composite only required to meet this
requirement.

Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 11 Negative: 3
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
Explanation of Negative:
ANDERSON, L.: My reasons are listed in comments for 1977-1 (Log #CP2).
CORRADO, S.: My records indicate that the committee action was to
“Accept in Principal” with new 7.1.6.1, revised 8.5.1.1, new 8.5.1.2, 8.5.8,
8.5.8.1 and A.7.1.6. Committee secretary has language.
HICKS, W.: 8.5.2.1 was not revised and 8.5.2.2/8.5.2.3 were not added to the
draft document.

1977-36 Log #CP43 FAE-WFF Final Action: Reject
(8.5.3.1 and 8.5.3.2)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: New text to read as follows:
Delete laundering cycle conditioning statements from the following section:
8.5 Total Heat Loss
8.5.3.1 Delete
8.5.3.2 Delete
Substantiation: Statement of Problem
There is no rationale for the disparity in the wash conditioning for evaluating
textiles which will be tested in Sections 8.2, 8.3, 8.4, 8.5, and 8.7 of NFPA
1977.

cction est Wi
8.2 adiant Protective Performance cycles
8.3 Flame Resistance 100 cycles

4 Face/Neck Shroud S cycles
8.5 otal Heat . 5 cycles

7 Cleaning Shrinkage 5 cycles

Every textile material — woven, knit, or nonwoven — is expected to deliver
a level of performance during the service life cycle of the product made with
the textile material.

Reviewer proposes that the requirements be made the same at 100 laundering
cycles.

Statement of Substantiation

The synergy that exists between flame resistance, radiant protective
performance, and total heat loss requires having empirical data that show how
the structural integrity of every type fabric — woven, knit, and nonwoven —
are able to maintain dimensional stability after 100 laundry cycles.

Generally, single layer garments are subjected to more laundry cycles. The
proposed 100 laundry cycles would be equal to one cleaning per week over a
time period of 2 years or one cleaning every two weeks over a time period of
4 years.

Data needs to show that the PPE after 100 laundry cycles does not change
size dimensions, or that the radiant protection performance and total heat loss
performance are not diminished.

Committee Meeting Action: Reject

Committee Statement: The Committee finds this Proposal provided
insufficient data to support the submitter’s changes. Laundry cycles do not
mimic or predict life cycles of product performance. Laundering product prior
to testing is a preconditioning to better assure all materials are evaluated in the
same way.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-37 Log #CP45 FAE-WFF Final Action: Accept
(8.6.2 and 8.6.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.6.2 and 8.6.3 as follows:

8.6.2 Samples.

8.6.2.1 Samples for conditioning shall be at least 1 m (1 yd) square of
material.

8.6.2.2 Samples shall be conditioned as specified in 8.1.1.

8.6.3 Specimens.

8.6.3.1 Specimens for testing shall be the same as samples for conditioning.

8.6.3.2 Testing shall be conducted on a minimum of five specimens in each
of the warp, machine, or coarse direction and the filling, cross-machine, or
wale direction.

8.6.3.3 Where the material is non-anisotropic, the testing shall be conducted
on 10 specimens.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
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Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-38 Log #CP32 FAE-WFF Final Action: Accept
(8.6.5.2 and 8.6.6.1)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise text to read as follows:

8.6.5.2 The average tear resistance for each direction shall be calculated,
recorded, and reported.
8.6.6.1 Pass or fail performance shall be based on the average tear resistance in
each direction.

Substantiation: Clarifies that the average result is to determine pass or fail
performance.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 13 Negative: 1

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Explanation of Negative:

HICKS, W.: 8.6.5.2 and 8.6.6.1 were not changed in the draft document per
the log.

Comment on Affirmative:

ACKERMAN, M.: The only concern with this is that the test could be passed
with a material that is not consistent in its performance ie readings from set 1:
0, 100, 50, 0,100 ave=50

set 2: 50,50,50,49,51 ave=50

Obviously not the same but both produce the same average - would like to
see standard deviation included

1977-39 Log #CP44 FAE-WFF Final Action: Reject
(8.7.4.1)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: New text to read as follows:
Delete laundering cycle conditioning statements from the following section:
8.7 Cleaning Shrinkage Resistance Test
8.7.4.1 Delete
Substantiation: Statement of Problem
There is no rationale for the disparity in the wash conditioning for evaluating
textiles which will be tested in Sections 8.2, 8.3, 8.4, 8.5, and 8.7 of NFPA
1977.

1977-40 Log #CP46 FAE-WFF Final Action: Accept
(8.8.2 and 8.8.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.8.2 and 8.8.3 to read:

8.8.2 Samples.

8.8.2.1 Samples for conditioning shall be full clothing items or 305 mm (12
in.) or greater lengths of seam with at least 150 mm (6 in.) of material on either
side of the seam centerline.

8.8.2.2 Samples shall be conditioned as specified in 8.1.1.

8.8.3 Specimens

8.8.3.1 Specimens for testing shall be seams representative of the garment for
each seam type.

8.8.3.2 Testing shall be conducted on a minimum of five specimens.

8.8.3.3 The seam specimens shall be straight seams. Seam specimens shall be
permitted to be cut from the finished garment or shall be permitted to be
prepared by joining two pieces of the garment fabric.

8.8.3.4 Where two pieces of woven garment fabric are joined, the woven
fabric seam specimen shall be prepared as specified in 8.2.1.2 of ASTM D
1683, Standard Test Method for Failure in Sewn Seams of Woven Fabrics, and
shall use the same thread, the same seam type, and the same stitch type as used
in the finished garment.

8.8.3.5 Where two pieces of knit or stretch woven garment fabric are joined,
the knit fabric seam specimen shall be prepared as specified in 7.2.2 of ASTM
D 3940, Standard Test Method for Bursting Strength (Load) and Elongation of
Sewn Seams of Knit or Woven Stretch Textile Fabrics, using the same thread,
the same seam type, and the same stitch type as used in the finished garment.

8.8.3.6 Specimens of garment seam assemblies constructed from other than
woven or knit textiles shall be prepared as specified in 8.8.2.2.

8.8.3.7 Where a piece of woven garment fabric and a knit or stretch woven
fabric are joined, the seam specimen shall be prepared as specified in 8.2.1.2 of
ASTM D 1683, Standard Test Method for Failure in Sewn Seams of Woven
Fabrics, and shall use the same thread, the same seam type, and the same stitch
type as used in the finished garment.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-41 Log #CP47 FAE-WFF Final Action: Accept
(8.9.2 and 8.9.3)

Every textile material — woven, knit, or nonwoven — is expected to deliver
a level of performance during the service life cycle of the product made with
the textile material.

Reviewer proposes that the requirements be made the same at 100 laundering
cycles.

Statement of Substantiation

The synergy that exists between flame resistance, radiant protective
performance, and total heat loss requires having empirical data that show how
the structural integrity of every type fabric — woven, knit, and nonwoven —
are able to maintain dimensional stability after 100 laundry cycles.

Generally, single layer garments are subjected to more laundry cycles. The
proposed 100 laundry cycles would be equal to one cleaning per week over a
time period of 2 years or one cleaning every two weeks over a time period of 4
years.

Data needs to show that the PPE after 100 laundry cycles does not change
size dimensions, or that the radiant protection performance and total heat loss
performance are not diminished.

Committee Meeting Action: Reject

Committee Statement: The Committee finds this Proposal provided
insufficient data to support the submitter’s changes. Laundry cycles do not
mimic or predict life cycles of product performance. Laundering product prior
to testing is a preconditioning to better assure all materials are evaluated in the
same way.

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Section Test Wash Submitter: Technical Committee on Wildland Fire Fighting Protective
5 s — Conditioning Clothing and Equipment,
2 «l%ar;]%n%l e::)qtg%té\ée criormance ?Oc(‘}/ g]\?c?leq Recommendation: Revise 8.9.2 and 8.9.3 to read:
8.4 Face Shroud 3 cycles 8.9.2 Samples.
8.2 otal Heaf 1 2 cycles 8.9.2.1 Samples for conditioning shall be 150 mm (6 in.) or greater in length.
8.7 Cleaning Shrinkage S cycles

8.9.2.2 Samples shall be conditioned as specified in 8.1.1.

8.9.3 Specimens

8.9.3.1 Specimens for testing shall be the same as the samples for
conditioning.

8.9.3.2 Testing shall be conducted on three different specimens of each thread
type.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-42 Log #CP34 FAE-WFF Final Action: Accept
(8.9.5.4.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Revise 8.9.5.4.3 as follows:

8.9.5.4.3 When the temperature of the stage reaches 232°C, +3°C/ -0°C, (450°F,
+5°F/ -0°F), the specimen shall be observed with the aid of the magnifying
glass for ignition, melting, or charring.

Substantiation: Editorial. Adds tolerance to Fahrenheit units to match Celsius
units.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.
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1977-43 Log #CP48 FAE-WFF Final Action: Accept
(8.10.2 and 8.10.3)

1977-47 Log #CP51 FAE-WFF Final Action: Accept
(8.13.2 and 8.13.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.10.2 and 8.10.3 to read:
8.10.2 Samples.
8.10.2.1 Samples for conditioning shall be 1 m (1 yd) square of material.
8.10.2.2 Samples shall be conditioned as specified in 8.1.1
8.10.3 Specimens.
8.10.3.1 Specimens for testing shall be shall be cut from conditioned
samples.
8.10.3.2 Testing shall be conducted on ten specimens.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-44 Log #CP49 FAE-WFF Final Action: Accept
(8.11.2 and 8.11.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.11.2 and 8.11.3 to read:
8.11.2 Samples
8.11.2.1 Samples for conditioning shall be complete helmets.
8.11.2.2 Samples shall be conditioned as specified in 8.1.4 prior to each
impact.
8.11.3 Specimens
8.11.3.1 Specimens for testing shall be the same as samples for conditioning.
8.11.3.2 Testing shall be conducted on five specimens of each different style
or model of helmet.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-45 Log #CP50 FAE-WFF Final Action: Accept
(8.12.2 and 8.12.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Revise 8.12.2 and 8.12.3 to read:

8.12.2 Samples

8.12.2.1 Samples for conditioning shall be complete helmets.

8.12.2.2 Samples shall be conditioned as specified in 8.1.4 prior to each
physical penetration.

8.12.3 Specimens
8.12.3.1 Specimens for testing shall be the same as samples for conditioning.

8.12.3.2 Testing shall be conducted on five specimens of each different style or

model of helmet.

Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Revise 8.13.2 and 8.13.3 to read:

8.13.2 Samples

8.13.2.1 Samples for conditioning shall be complete helmets.

8.13.2.2 Samples shall be conditioned as specified in 8.1.1.

8.13.3 Specimens

8.13.3.1 Specimens for testing shall be the same as samples for conditioning.
8.13.3.2 Testing shall be conducted on a minimum of three specimens.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-48 Log #CP52 FAE-WFF Final Action: Accept
(8.14.2 and 8.14.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.14.2 and 8.14.3 to read:
8.14.2 Samples.
8.14.2.1 Samples for conditioning shall be whole boots with laces in place.
8.14.2.2 Samples shall be conditioned as specified in 8.1.1.
8.14.3 Specimens
8.14.3.1 Specimens for testing shall be the same as samples for conditioning.
8.14.3.2 Testing shall be conducted on three specimens of complete footwear
items.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-49 Log #CP53 FAE-WFF Final Action: Accept
(8.15.2 and 8.15.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.15.2 and 8.15.3 to read:
8.15.2 Samples.
8.15.2.1 Samples for conditioning shall be whole helmets.
8.15.2.2 Samples shall be conditioned as specified in 8.1.1
8.15.3 Specimens.
8.15.3.1 Specimens for testing shall be the same as samples for conditioning.
8.15.3.2 Testing shall be conducted on three specimens of each different style
or model of helmet.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-50 Log #CP54 FAE-WFF Final Action: Accept
(8.16.2 and 8.16.3)

1977-46 Log #CP26 FAE-WFF Final Action: Accept
(8.13.1.1)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Revise 8.13.1.1 to read as follows:

8.13.1.1 This test method shall apply to antiglare material on helmets.
Substantiation: Test does not apply to helmets, flame testing is part of ANSI
789.1 testing.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.16.2 and 8.16.3 to read:

8.16.2 Samples

8.16.2.1 Samples for conditioning shall include 305 mm (12 in.) long
sections of visibility markings that are sewn onto ballast material that meets the
requirements of AATCC 135, Dimensional Changes in Fabrics after Automatic
Home Laundering.

8.16.2.2 Samples shall be conditioned as specified in 8.1.1.

8.16.3 Specimens

8.16.3.1 Each visibility marking test specimen shall consist of a 100 mm (4
in.) square composite made up of multiple strips of the finished visibility
marking product. Where retroreflective and nonretroreflective surface areas are
combined to form visibility markings, the complete finished product consisting
of the retroreflective and nonretroreflective portions shall be used to form the
composite test specimen.

8.16.3.2 Testing shall be conducted on a minimum of three specimens.
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Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-51 Log #CP55 FAE-WFF Final Action: Accept
(8.17.2 and 8.17.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,

Recommendation: Revise 8.17.2 and 8.17.3 to read:

8.17.2 Samples

8.17.2.1 Samples for conditioning shall be whole helmets.

8.17.2.2 Samples shall be conditioned as specified in 8.1.1.

8.17.3 Specimens

8.17.3.1 Specimens for testing shall be the same as samples for conditioning.
8.17.3.2 Testing shall be conducted on three specimens of each different style

8.20.3.1 Each specimen to be tested shall be a rectangle at least 50 mm (2
in.) wide by 150 mm (6 in.) long. Specimens shall be the composite used in
actual glove construction consisting of each single layer, with all layers
arranged in proper order. In each test, the specimen’s normal outer surface shall
be exposed to the flame.

8.20.3.2 Specimens shall be tested both before and after being subjected to
five laundering cycles as specified in 8.1.2.

8.20.3.3 Testing shall be conducted on three specimens for each material.

8.20.3.4 Where glove construction or a proposed glove construction has
stitched-through seams, testing shall be conducted on three additional
specimens containing these seams. The seam shall be in the direction of the
150 mm (6 in.) dimension.

Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

or model of helmet.

Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.

Committee Meeting Action: Accept

Number Eligible to Vote: 17

Ballot Results: Affirmative: 14

Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-52 Log #CP56 FAE-WFF Final Action: Accept
(8.18.2 and 8.18.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.18.2 and 8.18.3 to read:

8.18.2 Samples

8.18.2.1 Samples for conditioning shall be complete footwear soles with heel.

8.18.2.2 Samples shall be conditioned as specified in 8.1.1.
8.18.3 Specimens
8.18.3.1 Specimens for testing shall be the same as samples for conditioning.
8.18.3.2 Testing shall be conducted on a minimum of three specimens of
footwear soles with heels.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-53 Log #CP57 FAE-WFF Final Action: Accept
(8.19.2 and 8.19.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.19.2 and 8.19.3 to read:
8.19.2 Samples.
8.19.2.1 Samples for conditioning shall be complete helmets with goggle and
headlamp clips in place.
8.19.2.2 Samples shall be conditioned as specified in 8.1.1.
8.19.3 Specimens.
8.19.3.1 Specimens for testing shall be the same as samples for conditioning.
8.19.3.2 Testing shall be conducted on a minimum of three specimens of
helmets with goggle and headlamp clips in place.
Substantiation: The revision provides clarity and consistency regarding
Sample Preparation in Chapters 8.X.2 and 8.X.3 as per instructions from the
TCC.
Committee Meeting Action: Accept
Number Eligible to Vote: 17
Ballot Results: Affirmative: 14
Ballot Not Returned: 3 Foley, T., Olson, J., Ott, L.

1977-54 Log #CP58 FAE-WFF Final Action: Accept
(8.20.2 and 8.20.3)

Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Revise 8.20.2 and 8.20.3 to read:

8.20.2 Samples.

8.20.2.1 Samples to be conditioned shall be the composite used in actual
glove construction consisting of each single layer, with all layers arranged in
proper order and stitched along the edges using the same thread as used in the
construction of the glove.

8.20.2.2 Samples shall be conditioned as specified in 8.1.1.

8.20.3 Specimens.

1977-55 Log #CP35 FAE-WFF Final Action: Accept
(8.20.5, 8.20.6, and 8.20.7)

TCC Action: The TCC directs the TC to consider the acceptance level for
“percent consumed,” and any changes needed for the “pass/fail” criteria.
Submitter: Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment,
Recommendation: Replace current 8.20.5, 8.20.6, 8.20.7 to read as follows:
8.20.5 Procedure.
8.20.5.1 A balance shall be used to determine the weight of each specimen to
the nearest 0.1 g (0.04 oz) before and after testing.
8.20.5.2 The burner shall be ignited, and the test flame shall be adjusted to a
height of 75 mm (3 in.) with the gas on/off valve fully open and the air supply
completely and permanently off, so that the flame height is closely controlled.
The 75 mm (3 in.) height shall be obtained by adjusting the orifice in the
bottom of the burner so that the top of the flame is level with the marked flame
height indicator.
8.20.5.3 With the specimen mounted in the support assembly, the burner shall
be moved such that the middle of the folded corner contacts the flame, as
shown in Figure 8.20.4.3.
8.20.5.4 The burner flame shall be applied to the specimen for 12 seconds.
After 12 seconds, the burner shall be removed.
8.20.5.5 The afterflame time shall be measured as the time, in seconds, to the
nearest 0.2 second, that the specimen continues to flame after the burner is
removed from the flame.
8.20.5.6 Each layer of the specimen shall be examined for melting or dripping.
8.20.5.7 Each tested sample shall be reconditioned as specified in 8.1.1 and
then weighed to the nearest 0.1 g (0.04 0z).
8.20.5.8 The specimen shall then be further examined for char length. The char
length shall be determined by measuring the length of the tear through the
center of the charred area as specified in 8.20.5.8.1 through 8.20.5.8.4.
8.20.5.8.1 The specimen shall be folded lengthwise and creased, by hand, along
a line through the highest peak of the charred area.
8.20.5.8.2 A hook shall be inserted in the specimen or a hole that is 6 mm (1/4
in.) in diameter or less that is punched out for the hook, at one side of the
charred area 6 mm (1/4 in.) from the adjacent outside edge at the point where
the specimen contacted the steel rod, and 6 mm (1/4 in.) in from the lower end.
8.20.5.8.3 A weight of sufficient size such that the weight and hook together
shall equal the total tearing load required in Table 8.20.5.6.3 shall be attached
to the hook. The specific load for determining char length applicable to the
weight of the composite specimen shall be as listed in Table 8.20.5.6.3.
8.20.5.8.4 A tearing force shall be applied gently to the specimen by grasping
the side of the material at the edge of the char opposite from the load and
raising the specimen and weight clear of the supporting surface. The end of the
tear shall be marked off on the edge, and the char length measurement shall be
made along the undamaged edge.
8.20.6 Report.

8.20.6.1 The afterflame time and char length shall be recorded and reported
for each specimen.
8.20.6.2 The average afterflame time and char length shall be calculated,
recorded, and reported.
8.20.6.3 The afterflame time shall be recorded and reported to the nearest 0.2
second, and the char length shall be recorded and reported to the nearest 2.5
mm (1/10 in.).
8.20.6.4 Observations of melting or dripping for each specimen shall be
recorded and reported.

8.20.6.5 The percent consumed shall be calculated using the following
formula:
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