MEMORANDUM

TO: NFPA Technical Committee on Special Operations Protective
Clothing & Equipment

FROM: Stacey Van Zandt
DATE: August 20, 2010
SUBJECT: NFPA 1951 ROP TC Letter Ballot (F2011)

The ROP letter ballot for NFPA 1951 is attached. The ballot is for formally voting on
whether or not you concur with the committee’s actions on the proposals. Reasons must
accompany all negative and abstention ballots.

Please do not vote negatively because of editorial errors. However, please bring such
errors to my attention for action.

Please complete and return your ballot as soon as possible but no later than Thursday,
September 9, 2010. As noted on the ballot form, please return the ballot to Stacey Van
Zandt either via e-mail to svanzandt@nfpa.org or via fax to 617-984-7056. You may
also mail your ballot to the attention of Stacey Van Zandt at NFPA, 1 Batterymarch Park,
Quincy, MA 02169.

The return of ballots is required by the Regulations Governing Committee Projects.

Attachments: Proposals
Letter Ballot









Report on Proposals — November 2011 - ‘ NEPA 1931

1951-5 Log#8 FAE-SCE : Final Action: Accept in Principle
(3.3.34 Flame Resistance and A.3.3.34 (New) )

Submitter: Glossary of Terms Technical Advisory Committee ,
Recommendation: Revise text to read as follows:
- 3.3.34! 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 ignition source. Flameresistarcecarrbrearmrintrerent property-of a-nrateriatortearrber imparted-by-
specifictrestret:

A.3.3.34 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.
Committee Meeting Action: Accept in Principle

Revise text to read as follows:

3.3.34% Flame resistance, 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 remaval of the ignition

source. Fameresistancecambearminherentproperty-of 2 materator tcamrbeimparted by sprecific treatrent:
A.3.3.34 Flame resistance can be an inherent property of the textile material, or it can be imparted by specific

freatment.
Committee Statement: The technical committee decided to use the project definition for flame resistance.
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1951-6 Log #CP24 FAE-SCE Final Action: Accept
(3.3.46,6.1.3, 6.2.3, 7.1.3)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows, and renumber remaining section text accordingly:

3.3.46 Glove Body. The part of the glove that extends from the tip of the fingers to 25 mm{timbeyurd the wrist
crease or a specified distance beyond the wrist crease.

6.1.3.3 The glove shall consist of a glove body and a wristlet or gauntlet.

6.1.3.3.1 The glove body shalt extend circumferentially from the fip of the fingers to the wrist crease.

6.1.3.3.2 The location of the wrist crease shall be determined by placing the glove on a measurement board palm
down and securing {jocking) the finger tips down onto the board.

6.1.3.3.3 A one pound weight shall be attached to the end of the glove body. extended body or gauntlet. The weight
shall not be attached to a knitted wristiet. The weight shall be applied evenly across the glove.

6.1.3.3.4 The weight shall be aliowed to hang freely in the air of 60 seconds prior to any measurements.

6.1.3.3.5 A measurement shall be made down from the base of the finger crease between digit 2 and 3, _This
measurement shall be the palm length as specified below for the corresponding glove size. This point shall be the wrist

crease. See Table 6.%.

i**********INSERT TABLE G'X******

6.1.3.3.6 Gloves shall have a wristlet or gauntlet at the end of the glove body. The wristlet shall allow the glove
material to fit closely around the wearer's wrist. This wristlet or gauntlet or any other part of the glove that is present

bevond the end of the glove body shall be known as the glove interface component.
A.6.1.3.6 (2) (b) Samples should be conditioned to be new, after 10 washes (see #-f-9 8 1.9), and after heat

resistance testing (see Section 8.5).
. f I F - *I I l- - :f 1!. E mmm‘ # " "NI iEI i!,t]”z ﬁ. .3.4-
6.2.3.3 The glove shall consist of a glove body and a wristlet or gauntlet.
6.2.3.3.1 The glove body shall extend circumferentially from the fip of the fingers to the wrist crease.

6.2.3.3.2 The location of the wrisi crease shall be determined by placing the glove on a measurement board palm
down and securing (locking) the finger tips down onto the board.

6.2.3.3.3 A one pound weight shall be attached to the end of the glove body, extended body or gauntlet. The weight
shall not be attached to a knitted wrisflei. The weight shall be applied evenly across the glove.

6.2.3.3.4 The weight shall be allowed to hang freely in the air of 60 seconds prior to any measurements.

6.2.3.35 A measurement shall be made down from the base of the finger crease between digit 2 and 3. This
measurementi shall be the palm length as specified below for the corresponding glove size. This point shall be the wrist

crease. :
6.2.3.3.6 Gloves shall have a wristlet or gauntlet at the end of the giove body. The wristlet shall allow the glove

material to fit closely around the wearer's wrist. This wristlet or gauntiet or any other part of the gloye that is present
beyond the end of the glove body shall be known as the glove interface component. See Table 6.X.

********INSERT TABLE 6.X*******

7.1.3.1 Glove body composites shall be tested in areas A, C, D, E, G and H, if different, for resistance to cut as
specified in Section 8.26, Cut Resistance Test, and shall have a distance of blade travel not less than 25 mm (1 in.}.

7.1.3.2 Glove bgdy composites shall be tested in areas A, C, and D, if different, for puncture resistance as specified in
Section 8.27, Puncture Resistance Test 1, and shall not puncture under an applied force of 45 N (10 Ibf).

7.1.3.3 Glove body composites shall be tested in areas A, C, D, E, G, and H, if different, for abrasion resistance as
specified in Section 8.11, Abrasion Resistance Test 2, and shall show no wear-through.

Printed on 8/20/2010 4



Table 6.X

Log CP 24
NFPA 1951
Glove Size Palm Length (cm) Palm Length (in)

XS 9.46 3.72

S 10.04 3.95

M 10.68 4.20

L 11.21 4.42

XL 11.73 4.62
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7.1.3.4 Gloves composites shall be tested for hand function as specified in Section 8.28, Glove Hand Function Test,
and shall not have an average percent of barehand control exceeding 170 percent.

7.1.3.7 Glove body composites shall be individually tested for flame resistance as specified in Section 8.24, Flame
Resistance Test 3, and shall have an average char length of not more than 100 mm (4 in.), shall have an average
afterflame of not more than 2.0 seconds, and shall not melt or drip.

7.1.3.10 Glove body composites shall be tested in areas A, C, and D, if different, for conductive heat resistance as
specified in Section 8.25, Conductive Heat Resistance Test, shall not have a second-degree burn time of less than 7
seconds, and shall not have the pain time be less than 4 seconds.

7.1.3.14 Glove body composites shall be tested for thermal protective performance as specified in Section 8.2,
Thermal Protective Performance Test, and shall have an average thermal protective performance (TPP) of 10 or
greater.

Add a new section at the end of 7.1.3 as follows:

7.1.3.15 Glove interface component composites shall be individually tested for flame resistance as specified in Section
8.24, Flame Resistance Test 3, and shall have an average char length of not more than 100 mm (4 in.}, shall have an
average afterflame of not more than 2.0 seconds, and shall not melt or drip,

7.2.3.1 Glove body composites shall be tested in areas A, C, D, E, G and H, if different, for resistance to cut as
specified in Section 8.26, Cut Resistance Test, and shall have a distance of blade travel not less than 25 mm (1 in.).

7.2.3.2 Glove body composites shall be tested in areas A, C, and D, if different, for puncture resistance as specified in
Section 8.27, Puncture Resistance Test 1, and shall not puncture under an applied force of 45 N (10 Ibf).

7.2.3.3 Giove body composites shall be tested in areas A, C, D, E, G, and H, if different, for abrasion resistance as
specified in Section 8.11, Abrasion Resistance Test 2, and shall show no wear-through.

7.2.3.4 Change 200 to 170.

7.2.3.7 Glove body composites shall be individually tested for flame resistance as specified in Section 8.24, Flame
Resistance Test 3, and shall have an average char length of not more than 100 mm (4 in.}, shall have an average
afterflame of not more than 2.0 seconds, and shall not melt or drip.

7.2.3.X Glove interface component composites shall be individually tested for flame resistance as specified in Section
8.24, Flame Resistance Test 3, and shalt have an average char length of not more than 100 mm {4 in.), shall have an
average afterflame of not more than 2.0 seconds, and shall not metlt or drip.

7.2.3.10 Glove body composites shall be tested in areas A, C, and D, if different, for conductive heat resistance as
specified in Section 8.25, Conductive Heat Resistance Test, and shall not have a second-degree bumn time of less than
7 seconds, and shall not have the pain time be less than 4 seconds.

7.2.3.17 Glove body composites shall be tested for thermal protective performance as specified in Section 8.2,
Thermal Protective Performance Test, and shall have an average thermal protective performance (TPP) of 10 or
greater.

7.3.4.1 Glove body composites shall be tested in areas A, C, D, E, G, and H, if different, for resistance to cut as
specified in Section 8.26, Cut Resistance Test, and shall have a distance of blade travel not less than 25 mm (1 in.}.

7.3.4.2 Glove body composites shall be tested in areas A, C, and D, if different, for puncture resistance as specified in
Section 8.27, Puncture Resistance Test 1, and shall not puncture under an applied force of 45 N (10 Ibf).

7.3.4.3 Glove body composites shall be tested in areas A, C, D, E, G, and H, if different, for abrasion resistance as
specified in Section 8.11, Abrasion Resistance Test 2, and shall show no wear-through.

7.3.4.7 Glove body composites shall be individually tested for flame resistance as specified in Section 8.24, Flame
Resistance Test 3, and shall have an average char length of not more than 100 mm (4 in.), shall have an average
afterflame of not more than 2.0 seconds, and shall not melt or drip.

7.3.4.X Glove interface component composites shall be individually tested for flame resistance as specified in Section
8.24, Flame Resistance Test 3, and shall have an average char length of not mere than 100 mm (4 in.), shall have an
average afterflame of not more than 2.0 seconds, and shall not melt or drip.

7.3.4.10 Glove body composites shall be tested for conductive heat resistance as specified in Section 8.25,
Conductive Heat Resistance Test, and shall not have a second-degree burn time of less than 7 seconds, and shall not
have the pain time be less than 4 seconds.

7.3.4.17 Glove body composites shall be tested for thermal protective performance as specified in Section 8.2,
Thermal Protective Performance Test, and shall have an average thermal protective performance (TPP) of 10 or
greater.

8.24.1 Application. Thistestmetirod-siraitbe-appiedtoglovecompositemateriats:

Add new sections as follows:

8.24 1.1 This test method shall be applied to glove body composites and glove interface component composites.

8.24.1.2 Modifications to this test method for evaluation of glove body composites shall be as specified in 8.24.8.
8.24.1.3 Modifications to this test method for evaluation of glove interface component other than wristlet composites
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shall be as specified in 8.24.9.

8.24.1.4 Modifications to this test method for evaluation of wristlet glove inferface components shall be as specified in
8.24.10.

Delete the following sections and renumber remaining subsections jn 8.24.2;

B-94-5—4—3 esstraitt . Hrractoat-ol — stirmrof-each-simte-tayer—witrat
i . etitet | ; I et ; ; . . "
gtover

8.24.2.1_Samples shall be prepared for each giove body and glove interface component composite.

Delete the following section:

Add new text as follows:

8.24 .8 Spedcific Requirements for Testing Glove Body Composites.

8.24.81 Samples for conditioning shall be glove body composite pouches as specified in 8.24.8.3.

8.24.8.2 Specimens shall be representative of each glove hody composite construction.

8.24.8.3 For glove body composites. specimens for conditioning shall be in the form of an 200 mm x 200 mm (8 jn. x 8
in,) pouch. The pouch shall be made of two glove body composite swatches. The two glove body composites shall be of
the same materials and construction. The two composite swatghes shall be 200 mm x 200 mm (8 in. x 8 in.}), and shall
be constructed fo simulate the actual layers of the glove. arranged in proper order. Each of the two composite swatches
ghall be stitched on all four sides using the same thread as used in the glove constryction, The two composite swatches
shall then be sewn together, inner liner to inner liner, on three sideg ysing the same thread as used in the glove
construction.

sgemmens for festing.

8.24.8.5 If a proposed glove body construction has stitched-through seams, three additional specimens containing
these seams shall be tested. The seam shall be in the direction of the 150 mm (6.0 in.) dimension.

8.24.9 Specific Requirements for Testing Protective Glove Interface Component- Other than Wiristlet Composites.

8.24.9.1 Samples for conditioning shall be glove interface component composite swatches as spegified in 8.24.9.3.

8.24.9.2 Specimens shall be representative of the glove interface component composite construction.

8.24.9.3 For glove interface component composites, samples for conditioning shall be in the form of a 200 mm x 200
mm (8§ in. x § in.) pouch. The pouch shall be made of two glove interface component composite swatches. The two
glove interface component composites shalf be of the same maferials and construction, The two composite swaiches
shalf be 200 mm x 200 mm (8 in. x 8 in.) and shall be constructed to simulate the actual layers of the glove interface
component arranged in proper order, Each of the two composite swatches shall be stitched on all four sides using the,

same thread as used in the glove construction. The two composite swatches shall then be sewn together. inner liner to
inner liner. on three sides using the same thread as used in the glove inferface component mlm

Igstlng
8.24.10 Specific Requirements for Testing Protective Wristlet Glove Interface Components.
8.4.10.1 Samples for conditioning shall be wristlet glove interface component composife swatches as specified in
8.24.10.3.
8.24.10.2 Specimens shall be representative of the wristlet glove interface component composite construction,
8.4.10.3 Forwristlet glove interface component composites, samples for conditioning shail tnclude wristlet matena!

Spe(:lmens shall not include seams where multiple lavers are involved. The swatch may be left stiiched. restituted. or
otherwise held together at the ends of the swatch for placement on the test apparatus. No stitching or binding

mechanism shall be used in the test area.

Substantiation: The glove body definifion in NFPA 1951 is not consistent with the glove body definition maintained by

the TCC definitions task group. The length past the wrist crease is provided in the glove design requirements and

should not be included in the definitions. Also, this proposal provides clear method for determining wrist crease. Also

this proposal clarifies sections of the glove as well as what tests are to be performed on each section.

Committee Meeting Action: Accept
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1851-7 Log #CP4 FAE-SCE Final Action: Accept
(4.1.9,4.1.10,4.1.11)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

4.1.9 The ceriification organization shall not issue any new certifications to the 266+ 2007 edition of this standard on or
after the NFPA effective date for the 2067 2012 edition which is 4FAugust2866 (NEW ISSUE DATE).

4.1.10 The certification organization shall not permit any manufacturer to continue to label any protective ensembles or
ensemble elements that are certified as compliant with the 208842007 edition of this standard on or after 3+#August-
2667NEW ISSUE DATE PLUS 12 MONTHS.

4.1.11 The certification organization shall require manufacturers to remove all certification labels and product labels
indicating compliance with the 26642007 edition-of this from all protective ensembles and ensemble elements that are
under the control of the manufacturer on S+August2E67FNEW ISSUE DATE PLUS 12 MONTHS, and the certification
organization shall verify this action is taken.

Substantiation: Revised language extends the time for certification of products to the new edition. This is necessary
because of the large number of standards being re-issued during the same cycle (NFPA 1971, 1991, 1992, 1994, 1951,
1983). The extended period will allow the certification organizations, testing laboratories, and manufaciurers to
effectively handle the increase demands associated with the new editions of the standards.

Committee Meeting Action: Accept

1951-8 Log #CP3 FAE-SCE Final Action: Accept
(Chapter 5)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise as follows:

Chapter 5 - Labeling requirements

Section 5.1.7(8) - Reword garment material to "materials of construction.”

For cleaning precautions add "if applicable” to the end of 5.1.7(9).
Substantiation: This technical committee proposal will clarify labeling requirements in the standard.
Committee Meeting Action: Accept

19519 Log #CP38 FAE-SCE Final Action: Accept
(6.1.3.7)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Add new text )

6.1.3.7 Glove sizing

6.1.3.7.1 Gloves shall be available in all sizes from XS to XXL

6.1.3.7.2 Gloves shall be available in at least two finger lengths for all sizes in 6.1.3.7.1
Substantiation: The standard currently does not adequately address glove sizes.
Committee Meeting Action: Accept
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1951-10  Log #CP18 FAE-SCE Final Action: Accept
(6.1.4, Chapter 7 and Chapter 8)

Submitter: Technical Commiitee on Special Operations Protective Clothing and Equipment,
Recommendation: Add new text as follows:

Note: section numbers below indicate proposed placement of new text in the document.

6.1.4.14_Footwear shall meet the requirements as specified in ASTM F2413, Performance Requirements for,

Prafective (Safely) foe cap Footwear, for Impact, Compression, Metatarsal, and Puncture Resistant Footwear with the
following exception:
a.) Flex Resistance to Cracking shall not be evaluated.

6.2.4.15 Footwear shall meet the requirements as specified in ASTM 2413, Performance Requirements for
Protective (Safety) foe cap Foolwear, for Impact, Compression, Metatarsal, and Puncture Resistant Footwear with the

following exception:
a.} Flex Resistance to Cracking shall not be evaluated.

Delete the following text, and renumber secticns accordingly:
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BA3-Gnt tation—0 oot . — oot ) it " !
Substantiation: Directly requiring compliance to ASTM F2413 for the impact, compression, metatarsal, and puncture
requirements assures that the requirements between the two standards are the same and also requires that women’s
footwear are tested. This is a simpler way to require that firefighter boots have the same protective toe requirerments,
metatarsal, and puncture requirements as is in ASTM F2413.

Committee Meeting Action: Accept
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1951-11 Log #CP16 FAE-SCE Final Action: Accept
(6.1.4.4, and 8.5.13)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

6.1.4.4 Footwear height shall be a minimum of 200 mm (8 in.). Freheightshaitbedetermined-by messuringimsidetie

6.1.4.4.1 The footwear height shall be determined by measuring inside the footwear from the center of the insole at

the heel up to a perpendicular reference line extending across the width of the footwear at the lowest point of the topline,
excluding the gusset.

6.1.4.4.2 Removable insole inserts shall not be removed prior to measurement.
6.1.4.4.3 Thermal, physical, and moisture protection shail be continuoug circumferentially to within 50mm (2 in.} of the

footwear topline at all locafions. with the exception of the area inside of and within 13mm (0,5 in.) around pull up holes
which fully penetrate the footwear from outside to inside. The height of thermal, physical, and moisture protection at all

locations of the boot shall be no less than 8 inches when measured as described in 6.1.4.4.1.

6.2.4.4 Footwear height shall be a minimum of 200 mm (8 in.). ﬂwhmght-sfmﬂ-beﬂeterrmned-byﬂﬂeasurmg'msrdefhe

6.2.4.4.1_The footwear height shall be determined by measuring inside the footwear from the center of the insole at
the heel up fo a perpendicular reference ling extending across the width of the footwear at the lowest point of the topline,
excluding the gusset.

6.2.4.4.2 Removable insolg inserts shall not be removed prior fo measurement.

6.2.4.4.3 Thermal, physical, and moisture protection shall be continuous circumferentially to within 50mm (2 in.) of the

footwear topline at all locations, with the exception of the area inside of and within 13mm (0.5 in.) around pull up holes
which fully penetrate the foohwear from outside to inside. The height of thermal, physical, apd moisture protection at all

locations of the boot shall be no less than 8 inches when measured as described in 6.1.4.4.1.

8.5.13.13 After flexing, the footwear specimen shall be marked with a water height line on the exterior at a height of
178 mm (7 in.) where measured up from the center of the insole at the heel. The measurement shall be made on the

interior and transferred to the exterior.

8.5.13.14 Plain white paper toweling shall be placed ingide the footwear specimen such that the paper toweling

intimately coniacts all areas inside the footwear specimen to at least the water height line.
8.5.13.15 The footwear specimen shall then be placed in a container that allows its immersion in tap water, treated

with a dye and surfactant that achieves a surface tension of 35 dynes/ein, 5 dynes/cm. to the water height line.
Substantiation: The current footwear height language is confusing and there are differences in opinion as to how it
should be interpreted. Furthermaore, it does not reflect the intent that was developed during the last revision cycle when
this wording was developed. This proposal will ensure that the wording reflects the intent that moisture, thermal, and
physical protection extend to at least 8 inches and be within two inches of the top of the boot. Even though moisture
barrier protection is required to within 2 inches of the full height of the boot, the actual water height in the Heat and
Thermal Shrinkage Resistance test will be limited to 9 inches to avoid wicking issues which interfere with determining
the frue watertight characteristic of the boot. Also clarification is provided as to when to mark the water height on the
boot.
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Committee Meeting Action: Accept

1951-12  Log #CP19 FAE-SCE Fina! Action: Accept
(6.1.4.5,6.2.4.5)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Delete 6.1.4.5 and 6.2.4.5.

Substantiation: The is not a necessary minimum design feature requirement in NFPA 1951.
Committee Meeting Action: Accept

1951-13  Log #CP13 FAE-SCE Final Action: Accept
(6.2.5.1)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,

Recommendation: Revise text as follows:
8.2.5.1 Goggle elements shall meet ANSIISEA Z87.1, Occupational and Educational Personal Eye and Face

Protecf.ron Devices, reqmrements for ?ype-eieova-ecggte—m#entﬂahom—?ypeﬁ-(emmﬂuggie—mm

h'rdn-ect-‘o*errh’ratman ggle

Substantiation: The new edition of the ANSI Z87.1 standard should be published shortly. The NFPA 1951 requirement
that goggles meet the ANS{ Z87.1 standard needs to be reworded to reflect the changes that appear in the ANS| Z87.1
draft.

Committee Meeting Action: Accept

1951-14 Log #CP8 FAE-SCE Final Action: Accept
(7.1.31,71.4.2,723.1)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise Text as follows:

7.1.3.1 Glove composites shall be tested for resistance to cut as specified in Section 8.26, Cut Resistance Test, and
shall have a distance of blade fravel not less than 2520 mm (+ 0.8 in.).

7.1.4.2 Footwear uppers shall be tested for cut resistance as specified in Section 8.26, Cut Resistance Test, and shall
have a distance of blade travel not less than =25 20 mm (+ 0.8 in.).

7.2.3.1 Glove composites shall be tested for resistance to cut ag specified in Section 8.26, Cut Resistance Test, and
shall have a distance of blade travel not less than 25 20 mm (+ 0.8 in.).

7.2.4 2 Footwear uppers shall be tested for cut resistance as specified in Section 8.26, Cut Resistance Test, and shall
have a distance of blade travel not less than -25 20 mm (£ 0.8 in.).

7.3.4.1 Glove composites shall be tested for resistance to cut as specified in Section 8.26, Cut Resistance Test, and
shall have a distance of blade travel not less than 25 20 mm (+0.8 in.).

7.3.5.2 Footwear uppers shall be tested for cut resistance as specified in Section 8.26, Cut Resistance Test, and shall
have a distance of blade travel not less than 25 20 mm (+ 0.8 in.).
Substantiation: Revised cut resistance distance to account for the change in the ASTM F1790 test method. Also, it
maintains consistency within the protective clothing and equipment project.
Committee Meeting Action: Accept
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1951-15  Log #9 FAE-SCE Final Action: Accept
(7.1.3.4,7.2.3.4,and 7.3.3.4)

Submitter: Mark A. Williams, W. L. Gore & Associates
Recommendation: Revise text to read as follows:

7.1.3.4 Glove composites shall be tested for hand function as specified in Section 8.28, Glove Hand Function Test, and
shall not have an average percent of barehand control exceeding 260 170 percent.

7.2.3.4 Glove composites shall be tested for hand function as specified in Section 8.28, Glove Hand Function Test, and
shall not have an average percent of barehand control exceeding 288 170 percent.

7.3.3.4 Glove composites shall be tested for hand function as specified in Section 8.28, Glove Hand Function Test, and
shall not have an average percent of barehand control exceeding 268 170 percent.

Substantiation: Improving the dexterity and tactility of NFPA 1951 gloves is an important goal. By reducing the
“average percent of barehand control” requirement in the Glove Hand Function Test, this goal can be realized.

The origins of this test go back to NFPA 1971. In the year 1999, the NFPA 1971 Glove Task Group demonstrated that
the Hand Function Test using the Peg Board ranked commercial fire gloves in the same order as the fire departments in
the study.

The following is an excerpt from the original study for the five commercially available fire gloves that were tested:

***|NSERT TABLE HERE***
(1951_L9_S.doc)

Committee Meeting Action: Accept
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Average - Standard Deviation
Glove E 240% 70%
Gove B 317% 131%
Glove A 200% 42%
Glove D 201% 20%
Glove C 187% 30%

Average =229%

Standard Deviation = 53%

Notes:

1} The original study was done with smooth pegs. During the comment
phase, the peg surface was roughened {“knurled”} thereby making the test
somewhat easier to pass.

2) Several NFPA 1971 fire gloves have passed the 200 percent requirement.
Since NFPA 1951 gloves are not insulated to pass the lower TPP requirement,
the Hand Function Test requirement, should be lowered.

1951_L9_S_ROP/F2011
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1951-16 Log #CP27 FAE-SCE Final Action: Accept
(7.1.3.5, 7.2.3.5, 8.29)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

7.1.3.5 Gloves shall be tested for grip as specified in Section 8.29, Grip Test, and shall have a weight-pulling capacity
not less than 80 percent of the barehand control values_and shall not drop 30% from it's peak value, (this wording to be
tweaked when 1971 ROP comes out which will contain final wording)

7.2.3.5 Gloves shall be tested for grip as specified in Section 8.29, Grip Test, and shall have a weight-pulling capacity
not less than 90 percent of the barehand control values_and shall not drop 30% from it's peak value. (this wording to be
tweaked when 1971 ROP comes out which will contain final wording)

7.3.4.5 Gloves shall be tested for grip as specified in Section 8.29, Grip Test, and shall have a weight-pulling capacity
not lesg than 90 percent of the barehand control values_and shall not drop 30% from it's peak value. (this wording to be
tweaked when 1971 ROP comes out which will contain final wording)

8.29.3.2 At least three glove pairs each for small and large sizes and for each puliing device, shall be tested.

8.29.4 Apparatus. Gnrﬂestmg-shaﬁ-be-evaluated-wrﬁrﬂwe-useﬁa'gﬁnm'( T rdrameterthree=stramdprestretohed
potyesterroperattachedtoacatitrated-forcemeasuringdevice:

8.29 4 1 Pulling Device A shall be a 10 mm (in.) diameter, three-strand, prestretched polyester rope attached to a

calibrated force measuring device.

8.29.4.2 Pulling Device B shall be a 1 1/4 in. diameter fiberglass pole attached to a calibrated force measuring device.

This pole shall be used for no more than_100 pulls.

8.29.4.3 An adjustable stand shall be used. The stand shall have a cushioned bar that can be positioned at chest
height. The stand shall prevent the test subject from leaning forward during the grip trials.

8.29.5.1 Test subjects shall be selected such that their hand dimensions are as close as possible to those specified in

accordance with manufacturing glove-sizing guidelines. _Af least three test subjects shall be selected for both size small
and size large.

8.29.5.2 All pulls shall be performed as described here. The test subject shall stand with feet together, firmly planted
on the ground. and knees slightly bent. The stand shall be adiusted such that the cushjoned bar is touching the test
subject’s chest. Th nd shall prevent the test subjects forward moverment during the pull. The test subject shall
extend the arms in front of the body at shoulder height {o grab the pulling device for pulling vertically down from the
ceiling. The test subject shall stand in a comfortable pulling position with the arms bent at an angle of approximately 90
degrees and in any case the arms shall not be completely extended or touching the body. The test subject shall grasp
the rope or pole with hands next to each other. Thumbs shall not gverlap the fingers. The test subject shall pull the rope
or pole with as much pulling force as possible in a smooth. steady. swift, and non jerking action. The test subject shall
not bend the knees further or pull down with body weight during the pull. The test subject shall continue to pull untit the

test facilitator observes a peak pulling force and instructs the test subject fo end the pull.
8.29.5.3 The test subject shall make five practice pulls on_the pulling device without gloves and without having pulling

force values measured,

8.29.5.4 The test subject shail then make three pulls on the pulling device without gloves. The average vertical
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pulling force over the three pulls shall be the bare-handed control valug for that pulling device.

B.29.5.5 The test subject shall then make three pulls on the pulling device with gloves in the dry condition. The
average vertical pulling force over the three pulls shall be the pulling force with gloves in the dry condition for that pulling
device.

8.29.5.6 The gloves shall be conditioned by the wetting procedure specified in 8.1.7.

8.29.5.7 The test subject shall then make three pulls on the pulling device with gloves in the wet condition. The
average vertical pulling force over the three pulls shall be the pulling force with aloves in the wet condition for that pulling

device.

Another test subject shall be permitted to perform the pulls with the other dewce If the same test subiectis uggdI

sufficient time shall be allowed between the tests that the test subject is able to exert their normal full pulling force.
.29.5.9 Each test as specified in 8.29.5.3 — 8.29.5.7 for each pulling device shall be performed with a different pair of

aloves for a fotal of six pair small gloves and six pair large gloves.

8.29.5.10_The average vertical pulling force shall be calcutated, recorded. and reported for each glove pair for each
condition.

8.29.5.11 The average vertical pulling force for each glove pair for each condition shall be compared with the
barehanded control value.

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

***Insert 1951_LCP27_Eqg#1 Here*™**

where:

FPEg = average pulling force with gloves

CVb = bare-handed control value

8.29.5.13 The average percentage of bare-handed control value for each glove size, in gach condition. and with each
pulling device shall be calculated, recorded, and reported,

8.29.6 Report. The average percent of barehand control shall be recorded and reported for each glove pair specimen
size, in each condition, and testsubjecttested with each pulling device.

8.29.7 Interpretation. ©me-ormureghove parspecimens faiting thistest shattconstitute-faitirmgperformamee:

8.29.7.1 The average percentage of bare-handed control value for each size in each condition. and with each  pulling
device shall be used fo determine pass or fail performance.

8.29.7.2 Failure of either size in each condition, and with each pulling device shall constitute failure of the test.
Substantiation: This proposal adds clarity and details to the grip test method. Also the fire service brought up to the
1971 commiitiee that they often use fiberglass pike poles and composite ax handles where grip is important. The
characteristics of a fiberglass pole are different from a rope. Changes were made to the existing method to further
define it and aiso a fiberglass pole was added. Conditions were simplified from four to two, dry gloves and wet gloves,
without the wet condition of the rope or pole. This proposal also reverts back to a vertical pull because it simulates a
more realistic situation/motion.
Committee Meeting Action: Accept
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1951-17 Log #CP35 FAE-SCE Final Action: Accept
(7.1.3.6, 7.2.3.6, 7.3.4.6, 8.30.2.3)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

7.1.3.6,7.2.3.6, 7.3.4.6 Gloves shall be tested for ease of donning as specified in Section 8.30, Glove Donning Test,
and shall not have a baseline donning time exceed 10 seconds. a final donning time exceed the baseline donning time
plus 20.0 seconds, shall have no detachment of the inner liner, shall have no detachment of the moisture barrier, and
shall allow full insertion of all digits.

8.30.2.3 All glove opening configurations shall be considered for testing.

63672 8.30.4.3 (reorder) The time to don one glove of the glove pair specimen shall be determined by measuring
the time it takes for the test subject to don the single glove on three consecutive trials without altering the sample glove
linings between donnings.

8:367:3 8.30.4.2 (reorder) Each donning trial shall start with the glove lying in front of the test subject and shall end
when the test subject’s fingers are seated in the glove sample.

8.30.4.4 The glove shall be donned in accordance with the manufacturer's donning procedure, The glove shall then be
removed by grasping the fingertip of the middle finger and pulling the hand out of the glove.

8.30.4.5 The test subject shall be germitted to don either the right hand glove or left hand glove according to individual
preference.

8.30.4.6 The test subject shall wear the glove of the opposite handing during the test.

8.30.4.7 Where the glove cannot be donned because of detachment of the inner liner or moisture barrier, then the trial
for that glove shall be stopped. If any fingers cannot be fully inserted into the glove, then the frial for that alove shall be

stopped,
83644 8.30.4.8 The baseline donning time shall be the average of the first three donning times as determined in

8.30 4.3. Trerbasetiredorming tme-shattnotexceed-tEsecorms—Fredoffingtimeetweemrdomings-stattrotexceed

tBsecomds:

8.30.4.9 The test subject shall repeat the trial specified in 8.30.4.3 for each pair of gloves.

8:36=t=5 8.30.4.10 Glove pair specimens shall then be conditioned as specified in 8.1.10.

8.30.4.11 Specimens shall be donned once after remaval from the conditioning specified in 8.30.4.10 before
continuing testing.

8.30.4.12 The test subject shall then don one glove of the pair specimen. The test subject shali do this for three
consecutive trials. for each specimen pair of gloves, as specified in 8.30.4.3 and 8.30.4.9. The times shall be recorded.

83646 8.30.4.13 The final donning time shall be the average of the times for the first three donnings after removal
from the final drying cycle as specified in 8.30.4.58. Nopreparaticrroftheglovesshattberdome:

8.30.5.2 The average final and average baseline donning times shall be calculated, recorded, and reported_for each

specimen glove size.
8.30.6.1 Pass or fail determinations shall be made using the average final and average baseline donning times_for

each specimen glove size.
Substantiation: This proposal makes for more realistic donning procedures because both gloves are worn. it clarifies
that all glove openings are to be considered, and also makes the donning instructions the same as is in NFPA 1971,

Committee Meeting Action: Accept
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19561-18 Log #CP32 FAE-SCE Final Action: Accept
(71.3.7,7.23.7,7.34.7)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

7.1.3.7 Glove composites, including but not fimited fo trim, labels, and tags, but excluding hardware, and hook and pile
fasteners that do not directly contact the wearer’s body, shall be individually tested for flame resistance as specified in
Section 8.24, Flame Resistance Test 3, and shall have an average char length of not more than 100 mm {4 in.), shall
have an average afterflame of not more than 2.0 seconds, and shall not melt or drip.

7.2.3.7 Glove composites, including but not Emited fo irim, labels, and tags. but excluding hardware, and hook and pile
fasteners that do not directly contact the wearer’s body, shall be individually tested for flame resistance as specified in
Section 8.24, Flame Resistance Test 3, and shall have an average char length of not more than 100 mm (4 in.}, shall
have an average afterflame of not more than 2.0 seconds, and shall not meli or drip.

7.3.4.7 Glove composites, including but not limiied fo trim, labels, and tags. but excluding hardware, and hook and pile
fasteners that do not directly contact the wearer's body, shall be individually tested for flame resistance as specified in
Section 8.24, Flame Resistance Test 3, and shall have an average char length of not more than 100 mm (4 in.), shall
have an average afterflame of not more than 2.0 seconds, and shall not melt or drip.
Substantiation: This proposal removes flame requirement for hook and loop and hardware as is consistent with
garmenis, and adds that other attachments should be tested.
Committee Meeting Action: Accept

1951-19 Log #CP28 FAE-SCE Final Action: Accept
(7.1.3.8,7.2.3.8,7.3.4.8)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

7.1.3.8 Gloves shall be tested for heat resistance as specified in Section 8.5, Heat and Thermal Shrinkage Resistance
Test, and shall not separate, melt, ignite, or drip. Hook and pile fasteners on gloves shall be excluded from these
reguirements where these items are placed so that they will not directly contact the wearer's body.

7.2.3.8 Gloves shall be tested for heat resistance as specified in Section 8.5, Heat and Thermal Shrinkage Resistance
Test, and shall not separate, melt, ignite, or drip._Hook and pite fasteners on gloves shall be excluded from these
requirements where these items are placed so that they will not direcfly contact the wearer’s body.

7.3.4.8 Gloves shall be tested for heat resistance as specified in Section 8.5, Heat and Thermal Shrinkage Resistance
Test, and shall not separate, melt, ignite, or drip._Hook and pile fasteners on glgves shall be exclyded from these
requirements where these ifems are placed so that they will not directly contact the wearer’s body.
Substantiation: Hook and loop are being excluded from heat resistance, as is currently the practice in garments under
NFPA 1951.
Committee Meeting Action: Accept
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1951-20 log #CP36 FAE-SCE Final Action: Accept
(7.1.3.15,7.2.3.X, 7.3.4. X and Chapter 8)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise texi as follows:

Note: section numbers below indicate proposed placement of new text in the document.

7.1.3.14,7.2.3.18, 7.3.4.21 Gloves shall be tested using the torque test outlined in section 8.49 and shall have an
average percent of bare-handed control not less than 80 percent.

8.49 Torque Test

8.49.1 Application. This test method shall apply fo protective gloves.

8.49.2 Samples. '

8.49.2.1 Samples for conditioning shall be whole gloves.

8.49.2.2 Sample glove pairs shall be preconditioned as specified in 8.1.9.

8.49.3 Specimens.

8.49.3.1 A minimum of three glove specimens each for size small and size large shall be used for testing.

8.49.3.2 Right-hand specimen gloves shall be used for right-hand dominant test subjects while lefi-hand specimen
gfoves shall be used for left-hand dominant fest subjects.

8.49.3.3 Each specimen glove shall be tested in new, as distributed, condition.

8.49.3.4 Specimen gloves shalf be tested for each material and construction combination.

8.49.3.5 Specimen gloves shall be tested after being conditioned for wet conditions as specified in 8.1.7.

8.49.4 Apparatus.

8.49.4.1 Torque testing shall be evaluated with the use of an acrylic cylinder with diameter 1 inches securely centered
on a calibrated digital torque meter capable of measuring up to 88.5 Ib-in (10.00 N-m}.

8.49.5 Procedure.

8.49.5.1 Test subjects with the proper hand size shall be selected for testing size small and large gloves.

8.49.5.2 While standing, each test subject shall grasp the cylinder so that the elbow is against the side of the bedy and
the arm bend creates a right angle. ‘

8.49.5.3 For right-hand dominant test subjects, the direction mode on the torque device shalt be set to “open” or
counter-clockwise and set to “close” or clockwise for left-hand dominant test subjects.

8.49.5.4 Each test subject shall make five successive atiempts fo twist the cylinder in the appropriate direction
exerting as much force as possible. The range of motion of the subject’s arm shall indicate the end of the twisting cycle.
The average max force over the five attempts shall be the bare-handed control value.

8.49.5.5 Wet conditioned specimen gloves shall be tested on a wet acrylic cylinder. Gloves shall be subjected to wet
conditioning as specified in 8.1.8. The cylinder shall be wet conditioned between attempts by wiping with a damp rag.

8.49.5.6 Each test subject shall test & minimum of three sample gloves using the method specified in 8.48.5.2 through
8.49.5.4. Test subjects shall attempt one trial with each glove. A trial shall consist of five successive attempts. The
average maximum twisting force over the five attempts shall be the twisting force with the glove. The average fwisting
force shall be calculated, recorded, and reported for each glove.

8.49.5.7 The average max twisting force with gloves over the three trials for each size shall be calculated, recorded,
and reported. The average twisting force shall be compared with the barehanded control value.

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

Percentage of bare-handed control value=
where:;

= average twisting force with glove

= bare-handed control value

8.49.6 Report. The percentage of bare-handed control value shall be recorded and reported for each specimen glove
size.

8.49.7 Interpretation.

8.49.7.1 The percentage of bare-handed control value for size small and size large shall be used to determine pass or
fail performance.

8.49.7.2 Failure of either size shall constitute failure of the test.
Substantiation: The technical committee has discussed many times that glove dexterity is @ major concern and that lack
of dexterity is one of the largest general complaints concerning protective gloves. There is a desire from the fire service
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for more realistic dexterity tests. NFPA 1971 has proposed to add two new dexterity tests.
Committee Meeting Action: Accept

1951-21 Log #CP22 FAE-SCE Final Action: Accept
(7.1.4.6, 8.35.1)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

7.1.4.6 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.35, Abrasion
Resistance Test 3, and strattrmotiaveamabrasiomindexoftesstharrs5 the relative volume loss shall not be greater
than 200 mm?®.

7.2.4.6 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.35, Abrasion
Resistance Test 3, and shattrothaveamabrasionrimdexoffessram65 the relative volume loss shall not be greater
than 200 mm3.

7.3.5.6 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.35, Abrasion
Resistance Test 3, and shaitmothaveamabrasiomrmdexoHesstherr65 the relative volume loss shall not be greater
than 200 mm?. '

8.35.1 Application, This test method shall apply to footwear soles_and heels.

8.35.2.1 Samples shall be tomplete uniform cylinders of footwear soles_and heel material.

8.35.3.1 3pecimens shall be compiete footwear soles and heel material.

—8:35-3- 3 SpecimensshatthecomdittonedasspecifredimB-t2-(repetitive)

8.35.4 Procedure. Abrasion resistance shall be performed in accordance with AST-B630SfandardFest-Metfort
forRubterFroperty——rbrasiorrResistance-(FootwearAbrader] 1S0 4649, Rubber, vulcagized or thermoplastic -
Determination of abrasion resistance using rotating cyilindrical drum device, Method A, with a vertical force of 10N over
an abrasion distance of 40 m.

Method A. with a vertical force of 10N over an abrasion distance of 40m.

8.35.5 Report. The abrasionTesistarcerating relative volume loss of each specimen shall be reported.
Substantiation: This proposal provides more straight forward and simplified method for outsole material abrasion testing
and is less reliant on a reference compound.

Committee Meeting Action: Accept
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1951-22 Log #CP14 FAE-SCE Final Action: Accept
(7.1.4.8, 8.37.1)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

7.1.4.8 Footwear sofes shall be tested for slip resistance as specified in Section 8.37, Slip Resistance Test, and shall
have a static coefficient of friction of 8:75 0,20 or greater urterdrycomnditons.

7.2.4.8 Footwear sofes shall be tested for slip resistance as specified in Section 8.37, Slip Resistance Test, and shall
have a statie coefficient of friction of 8-75 0.20 or greater under-dry-comditions.

7.3.5.8 Footwear sofes shall be tested for slip resistance as specified in Section 8.37, Slip Resistance Test, and shall
have a static coefiicient of friction of 673 0.20 or greater orderthycorditions.

8.37.1 Application. This test method shall apply to footwear sofes.
8.37.4 Procedure. Slip resistance shall be performed in accordance with AST-F488StandardFesteffrodfor-Static

CoeficremtofFictionroFShoe-Solearnd-HeetMateriafeasfleastren by -thedames Macirmeimardry comditior DIN EN
ISO 13287, Personal Profective Equipment — Footwear — Test Method for Ship Resisfance, in the following
configurations:

a.) Footwear shall be tested both in the flat and heel positions.

b.) Footwear shall be tested in both the dry and wet conditions.

c.} Footwear shall be tested on both a guarry tile surface and on a stainless steel surface.

8.37.5 Report. ?hestahrwefﬁcmbufﬁwhumndemhrcmdﬁmﬁeachﬁpmmhaﬂmmw

8.37.5.1 The coefficient of friction of each specimen shall be reported.

8.37.5.2 The average coefficient of friction of all specimens for each configuration shall be calgulated, recorded, and
reported, _

8.37.6 Interpretation. Ome-urmore-foutwesr-specimensfaitingthistest The average coefficient of friction for each

configuration shall corstitute-fafling be used to determine pass/fail performance.
Substantiation: There has been an ongoing need for a slip method that incorporates the entire shoe rather than just

sections of the outsole. This proposal reflects roughly the method that the ASTM F 13 Pedestrian/Walkway Safety and
Foolwear Committee is in the process of balloting. The reference to the SO method will be changed to reflect the
ASTM test method when it is available.

Committee Meeting Action: Accept
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1951-23 Log#4 FAE-SCE Final Action: Accept
{7.3.1.3, 8.45.4.1, 8.45.5, and 8.45.6)

NOTE: This Proposal originates from Tentative Interim Amendment TIA 878 issued by the Standards Council on
June 4, 2007.
Submitter: William E. Haskell, 1ll, NIOSH National Personal Protective
Recommendation: 7. Revise 7.3.1.3 as follows.

7.3.1.3 Each ensemble element’'s CBRN barrier layer and the barrier layer seams shall be tested for permeation
resistance as specified in Section 8.45, Chemical Permeation Resistance Test, and shall meet the following
performance criteria:

{1) For permeation testing of the chemical warfare agent distilled mustard (HD), the average cumulative permeation in
1 hour shall not exceed 4.0 pg/cm’.

(2) For permeation testing of the chemical warfare agent Soman (GD), the average cumulative permeation in 1 hour
shall nof exceed 1.25 pg/om’.

(3) For permeation testing of liquid and gaseous toxic industrial chemicals, theaveragemomatizedtreakthrougirtime
strattrotbetessthamr66-minutes the average cumulative permeation in 1 hour shall not exceed 6.0 l._lglcma._

2. Madify permeation fest procedures for measurement of cumulafive permeation for liquid and gaseous loxic industrial
chemicals as folfows: )

8.45.4.1 Specimens shall be tested for permeation resistance for not less than 60 minutes against the chemical
specified in 8.45.4.2 and 8.45.4.3 in accordance with ASTM F 738, Standard Test Method for Resistance of Protective
Clothing Materials fo Permeation by Liguids or Gases Under Conditions of Continuous Contact, with the following
maodifications:

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe manner.

@rfestrgshettbecomductedimamopemivopconfigoratierrfor-threcottectiormof penmesmt:

3 rreComif; Cont 5 shatH -
. (2) The testing mode shall be apen loop and the coltection media shall be filiered air at a temperature of 32°C, +3°C

(90°F, #5°F) and a relative humidity of 80 percent, +5 percent. flowed through the collection chamber of the test cell at a
rate of 1 lpm, £0 Ipm.

{3)* A means shall be used to determine the total amount of permeating chemical over a 60-minute period following
initial contact of the material with the chalienge chemical.

{4) The cumulative permeation in micrograms per square centimeter at 60 minutes, +1/-0 minute. of chemical exposure
shall be determined.

{5) The selected method of detection shall have a sensitivity that is at least one order of maanitude less than the
specified end point for the respective chemical over the 60-minute test period, The actual sensitivity of the selected
method of detection shall be determined.

§.45.5 Report.

8.45.5.4:1 The cumuiative permeation in 1 hour shalt be recorded and reported in micrograms per square centimeter,
ug/cm?, for each specimen.

B.45.5.2 Where no challenge chemical is detected at the end of the 1-hour test period, the cumulative permeation
shall be reported as less than the minimum detectable mass per unit area for the specific chemical being tested.

845512 8.45.5.3 The average cumulative permeation in 1 hour for all specimens shall be calculated, recorded, and
reported.

8.45.5.3.1_Where no challenge chemical is detected for one or two specimens, the average cumulative permeation
shall be the average of all specimens where cumulative permeation is measured, and the minimum detectable
cunmulative permeation for those specimens where no challenge chemical is detected.

8.45.5.3.2 Where no challenge chemical is detected in all of the specimens tested, the average cumulative
permeation shall be reported as less than the minimum detectable mass per unit area for the specific chemical being

tested.
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845:5:1+3 B.45.5.4 The report shall include the pass or fail results for each chemical tested.

8.45.6 Interpretation.

84567 For permeation testing of chemical warfare agents specified in 8.45.4.2(1) and liguid and gaseous toxic
industrial chemicals specified in 8.45.4.2(2), the average cumulative permeation shall be used to determine pass or fail
performance.

3. Add new paragraph fo Annex A:

A.8.45.4.1(3)_One method of determining the fotal amount of permeating chemical is to flow the conditioned collection
medium through an appropriate filter or sorbent that captures the chemical. Following the 60-minute exposure period of
the protective clothing materia! specimen (for gach challenge chemical), the filter or sorbent can then be removed, and
the collected challenge chemical extracted for analysis using an extract chemical and analytical technigue that is

specific 1o the challenge chemical.
Substantiation: Submitters Reason: NFPA 1951, 2007Edition, requires that CBRN barrier layer materials used in

CBRN protective ensembles be tested for permeation resistance against both selected chemical warfare agents and
toxic industrial chemicals. Permeation testing is specified in accordance with ASTM F 739 with modifications. Both
chemical warfare agents and toxic industrial chemicals must be tested for a period of at ieast one hour. In the case of
chemical warfare agents, the total cumulative permeation that occurs is measured and compared against the maximum
permitied cumulative permeation for one hour. However, in the case of measuring permeation resistance of protective
clothing materials against toxic industrial chemicals, the breakthrough time is measured instead and is used as the
criterion for judging acceptance of the material's performance against the respective challenge chemical. Breakthrough
time is defined as the elapsed time between the beginning of the chemical contact with the material to the time that the
rate of permeation is equal to 0.1 pg/cm’/min. When the testing is performed using sampling at specific time points, the
breakthrough time is established at the sampling time prior to the time where the permeation rate exceed 0.1
pg/cmz.’min. NFPA 1951, 2007 Edition, currently requires that the breakthrough time be greater than 60 minutes for the
foxic industrial chemicals.

The determination of normalized breakthrough time during the 60 minute test is dependent on the frequency of
sampling. The prescribed procedures in ASTM F 739, referenced in NFPA 1951, do not set the frequency for sampling.
Certification test laboratories are free to choose the frequency at which the coliection side of the permeation test cell is
sampled for evidence of permeation. The frequency interval can be any time from a fraction of a minute to the complete
one hour test exposure. Therefore, it is possible for the permeation rate of a toxic industrial chemical to increase, reach
a peak, and then decline during the 60 minute chemical exposure period and go unnoticed unless the specific sampling
by the laboratory coincides with the occurrence of this peak. Relatively large levels of permeation can take place and not
be detected using methods where the sampling frequency is not specified.

The use of a cumulative permeation-based approach can overcome the potential inconsistency and hazards in
permeation testing that uses breakthrough determinations without a specified uniform sampling frequency. It also has
the added benefit of capturing any peak excursions of permeation that might be missed by low frequency/leng period
sampling, thereby assuring a more complete (safe) evaluation of a materials performance. With the current
methodology, if a 60-minute exposure period is used and it is assumed that the permeation that takes place is at the
specified permeation rate of 0.1 pyg/cm?/min (currently used to define normalized breakthrough time}), then the total
maximum cumulative permeation that could {ake place is 6.0 uglcmz. Thus, with the proposed methodology, if the total
cumulative permeation were less than 6.0 pg!cmz, then the average permeation rate must be below 0.1 uglcmzlmin. This
cumulative or dose-based approach is consistent with procedures for evaluating the permeation resistance of chemical
warfare agents and practices for determining the safe use of respirators.

As a basis for comparison, the current specified maximum cumulative permeation masses for chemical warfare agents
in NFPA 1951, 2007 Edition, are as follows (e.g., paragraph 7.1.2.1}:

Distilied Mustard (HD): = 4.0 pgfem’
Soman (GD) = 1.25 pgiom’

Emergency Nature: The procedures for the measurement of toxic industrial chemical permeation through protective
ensemble materials do not provide a framewaork for reproducible results. Due to this lack of framewaork, it is possible for
one lab to “pass” a material and another lab to “fail” that material under the same procedure. The recommended
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modifications to the permeation resistance procedures will minimize test variation and result in more accurate, lab-to-lab
reproducible and safer measurements representing the true amount of chemical that passes through the material or
seam.

The requirements in NFPA 1951 for CBRN protective ensembles are based on NFPA 1994 Class 3 requirements. The
specific criteria in NFPA 1951 for CBRN protective ensembles address ensembles that can be used as part of technical
rescue operations multiple times to provide needed protection against physical, liquid, and other hazards, and yet afford
CBRN protection when needed. As such, NFPA 1951 defines a balance between CBRN barrier requirements, ensemble
ruggedness, and breathability of materials to provide longer wear periods with less stress on individuals. However, the
emerging technologies that address material ruggedness, breathability and barrier performance can allow variable
permeation over a short period of time, though at levels resulting in cumulative permeation of certain toxic industriai
chemicals that would be less than the currently aliowed maximum cumulative permeation if you assumed a permeation
rate of 0.1 pgicm®/min over the 1-hour exposure period (i.e., 6.0 pgfem?). These levels are generally lower than what is
considered acceptable for chemical warfare agent permeation and thus represent conservatively safe performance for
first responder barrier materials, particularly when skin toxicity exposure levels are generally found to be substantially
less for toxic industrial chemicals as compared to chemical warfare agents. Without the approval of this amendment, the
industry will not be able to achieve the necessary balance between ensemble stress reduction and barrier performance.
Committee Meeting Action: Accept

Revise text as follows:

7.3.1.3 Fach ensemble element’s CBRN barrier layer and the barrier layer seams shall be tested for
permeation resistance as specified in Section 8.45, Chemical Permeation Resistance Test, and shall meet
the following performance criteria:

(1) For permeation testing of the chemical warfare agent distilled mustard (HD}, the average
cumulative permeation in 1 hour shall not exceed 4.0 pg/em’.

(2) For permeation testing of the chemical warfare agent Soman (GD), the average cumulative
permeation in 1 hour shall not exceed 1.25 ug/cm?’.

(3) For permeation testing of liquid and gaseous toxic industrial chemicals, the-averagenormatized-
brea-kthrotrg-h-tmwe-sh-aﬁ-mﬂze-l-esyﬂm-eﬁ-mmtesthe average cumulative permeation in_ 1 hour shall
not exceed 6.0 pa/cm?.

8.45.4.1 Specimens shall be tested for permeation resistance for not less than 60 minutes against the
chemical specified in 8.45.4.2 and 8.45.4.3 in accordance with ASTM F 739, Standard Test Method for
Resistance of Protective Clothing Materials to Permeation by Liquids or Gases Under Conditions of
Continuous Contact, with the following modifications:

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe
manner.

Wmmmmm
Materiats—to-Permeationrby-tHiquitdsor-Gases-tmder-Conditionsof Continmous-Contactshatt-beused:
{2) The testing_ mode shall be open loop and the collection media shall be filtered air at a temperature

of 32°C, £3°C (90°F, £5°F) and a relative humidity of 80 percent, +5 percent, flowed through the
collection chamber of the test cell at a rate of 1 lpm, £0 lpm,

(3)* A means shali be used to determine the total amount of permeatina chemical over a 60-minute
period following initial contact of the material with the challenge chemical,

(4) The cumulative permeation in micrograms per sguare centimeter at 60 _minutes, +1/-0 minute, of
chemical exposure shall be determined. '

(5) The selected method of detection shall have a sensitivity that is at least one order of magnitude
less than the specified end point for the respective chemical over the 60-minute test period. The actual

sensitivity of the selected method of detection shatl be determined.
8.45.5 Report.

8.45.5.1:1 The cumulative permeation in 1 hour shall be recorded and reported in micrograms per
square centimeter, pg/cm?, for each specimen.

8.45.5.2 Where no_challenge chemical is detected at the end of the 1-hour test period, the cumulative
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permeation shall be reported as less than the minimum detectable mass per unjt area for the specific

chemical being tested.
-8:45:5-1:2 8.45.5.3 The average cumulative permeation in 1 hour for all specimens shall be

calculated, recorded, and reported.

8.45.5.3.1 Where no challenge chemical is detected for one or fwo specimens, the average cumulative
permeation shall be the average of all specimens where cumulative permeation is measured, and the
minimum detectable cumulative permeation for those specimens where no challenge chemical is
detected.

8.45.5.3.2 Where no challenge chemical js detected in all of the specimens tested, the average
cumulative permeation shall be reported as less than the minimum detectable mass per unit area for the

specific chemical being tested.
Bm575:1:3 8.45.5.4 The report shall include the pass or fail results for each chemical tested.

8.45.6 Interpretation.
—8:4576G-% For permeation testing of chemical warfare agents specified in 8.45.4.2(1) and liguid and

gaseous toxic industrial chemicals specified in 8.45.4.2(2), the average cumulative permeation shall be

used to determine pass or fail performance.

Add a new Annex section as follows:

A.8.45.4.1(3) One method of determining the total amount of permeating chemical is to flow the
conditioned collection medium throuah an appropriate filter or sorbent that captures the chemical.
Following the 60-minute exposure period of the protective glothing material specimen (for each
challenge chemical), the filter or sorbent can then be removed. and the collected challenge chemical
extracted for analysis using an extract chemical and analytical technigue that is specific to the challenge

chemical.

1951-24 Log#1 FAE-SCE Final Action: Reject
(7.8)

NOTE: This Proposal appeared as Comment 1951-69 (Log #56) which was held from the F2006 ROC on Proposal
1951-1.

Submitter: Jeffrey Q. Stull, International Personnel Protection, Inc.

Recommendation: Provide different criteria to address both SCBA use based on Class 2 or APR use based on Class
3, as based on NFPA 1994-2006. Differences would apply to the MIST and permeation resistance performance criteria
and test methods (7.8.1, 7.8.3, 8.46 and 8.47).

Substantiation: The standard permits the use of either SCBA or APR as part of the respiratory protection. It follows
that both Class 2 and Class 3 performance be represented with the ensemble.

Committee Meeting Action: Reject

Committee Statement: The technical committee rejected the proposals and saw no need to include this proposal in
NFPA 1951 because it is already addressed in other standards.

The current NFPA 1951 CBRN ensemble criteria is for hazard environment allowing the use of a NIOSH compliant
CBRN Air-Purifying Respirator (APR) or Powered Air-Purifying Respirator (PAPR), and is consistent with NFPA 1994
Class 3. ’

The standard allows for the use of CBRN SCBA with the existing ensemble. However, this does not mean the
ensemble requirements have to be upgraded to the NFPA 1994 Class 2 level.
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1951-25 Log#2 FAE-SCE Final Action: Reject
(7.8.3 and 8.47)

NOTE: This Proposal appeared as Comment 1951-70 (Log #60} which was held from the F2006 ROC on Proposal
1951-1. :

Submitter: Jeffrey O. Stull, International Personnel Protection, Inc.

Recommendation: Establish new permeation end points based on cumulative permeation masses of the toxic
industrial chemicals. The maximum cumulative permeation mass for 1 hour should be based on the relative skin toxicity
of the toxic industrial chemical and proportional to the skin toxicity and cumulative permeation masses permitted for
chemical warfare agents.

Substantiation: Two separate forms of permeation resistance criteria are applied in this standard. Cumulative
permeation mass is used to define the permeation resistance of the CBRN layer with respect to chemical warfare
agents. These criteria are related to the permitted skin toxicity of the chemical warfare agent. In contrast, permeation
resistance testing of toxic industrial chemicals use breakthrough times, arbitrarily set at 0.1 ugfcm’/min. These criteria
are not comparably set and the permeation resistance criteria for toxic industrial chemicals should be revised
accordingly.

Committee Meeting Action: Reject

Committee Statement: The technical committee rejected the proposal because no changes to the relative Class 3
performance requirements in NFPA 1994 were included.
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1951-26  Log #CP11 FAE-SCE Final Action: Accept
(8.1, 8.1.1)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

Note: the section numbers below indicate proposed placement of new text in the document.,

8.1.13* Helmet Positioning

B.1.13.1 The helmet shall be seated firmly and adiusted to a size sufficient to properly fif on the headform.

8.1.13.2 Where helmets have a brim, the helmet shall be positioned on the heagdform such that the alignment of the
brim is parallel with the horizontal within 3 degrees of level.

8.1.13.3 Where helmets do not have a brim, the helmet shall be positioned on the headform in the recommended
wearing position and such that the alignment of the helmet is parallef with the horizontal within 3 degrees of ievel,

A.8.1.13 This section provides guidelines for positioning helmets consistently on a headform. The intent is {o test
helmets which are positicned squarely on the headform. both front to back and side to side. It is more simple to expiain
and describe the front to_back horizontal positioning for helmets that have a brim. However, for helmets that do not
have a brim, it is more difficult to convey. The intent in both cases is to have the helmets positioned in a horizontal
fashion on the headform. Examples are given below:

526 For helmets only, the manufacturer shali provide the recommended wearing position of the helmet by way of a
description and diagram.

8.5.11.4 Sample helmets shall be mroumtedtraccordace withr the-hetmetpositronimgrdex positioned as described in
8.1.13 on the thermal headform conforming to the dimensions in Figure 8.5.11.4.

8.19.5.1 Specimen helmets shall be adjustedHoarsizesofficientty-fargetopreventbirdmy_positioned as described in.
8.1. 13 on the headform. mmmmmmmmmmmmm

withirrt S rmrotttemidsagittat plarreroftheteadform Where the crown clearance of the helmet is adjustable,

the helmet shall be mounted with the least amounit of clearance, Helmets shall be subjected fo the environmental
conditions specified in 8.1.2, 8.1.4, 8.1.5, and 8.1.6 prior to each impact and within the specified time after being
removed from conditioning.

8.20.5.1 The environmentally conditioned helmet shall be ptaced-positioned as described in 8.1.13 on the rigidly
mounted test headform and secured by the helmet retention system or by other means that will not interfere with the
test. Where the crown clearance of the helmet is adiustable, the helmet shall be mounted with the least amount of
glearance. The helmet shall be positioned so that the penetration striker shall impact perpendicular to the helmet. The
helmet shall be adjusted to a size sufficient to properly fit on the headform with the horizontal center plane paraliel and
within 5 degrees of the reference plane. The front-to-back centerline of the shell shall be within 13 mm (0.5 in.) of the
midsagittal plane of the headform.

8.21.5.1.1 Wherrhetimetstavearvertcatadjustment to-the-suspenstorrsystenmtheverticatadiustrent staltbesetto
ratsethetetmettothehighest posittorwittrmaxmorrerowrrckearance retween-the-headformramd-the-inside-of the-
fretrretshetterowrmpriortoestablishing e hretmetrositioningrindex: The helmet shall be preced pogitioned as described
in 8.1.13 on the ISO size .J headform specified in Figure 8.23.4.1 ardpositionedaccordmgto-tetretmet-positiomtg-
irtex. Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the most amount of
clearance.

8.21.5.1.2 Afterproperpositoningimaccordancewithrthe-hetmet positiorimgrindex;tLhe dielectric test plane specified
in Figure 8.21.5.1.2 shall be marked on the shell of the helmet. The dielectric test plane shall be the plane that passes
through the point located 85 mm above the basic plane, where the basic plane and the midsagittal plane intersect at the
front of the headform, and the point located 60 mm above the basic plane, where the basic plane and the midsagittal
plane intersect at the rear of the headform.
Substantiation: Helmet positioning is very important for performing testing of helmets. Current wording is not
completely clear, especially for all helmet types. The helmet positioning index is rarely supplied with helmets and the
HPI can be debatable. Also, adjustable crown clearance is not currently addressed in the standard and is an important
consideration for testing.
Committee Meeting Action: Accept
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1951-27 Log #CP29 FAE-SCE Final Action: Accept
(8.1.7)

Submitter: Technical Commitiee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.1.7 Wet Conditioning Procedure for Gloves. Specimens-shaftbecorditonedby complete-immersiomrimwaterat =

8.1.7.1 Test subjects shall be selected such that their hand dimensions are as close as possible to those specified in
accordance with manufacturing glove-sizing guidelines.

8.1.7.2 The test subject shall don the test specimen gloves.

8.1.7.3 The test subject shall then be seated on an adiustable stool with arms to each side. The test subject shallbe
positioned such that the arms will be aligned straight over two containers of water at a temperature of 21°C, +3°C (70°F,
£5°F).

8.1.7.4 The test subject shall immerse hands in the water o the location of the wrist crease as described in 6.1.3.3
and 6.2.3.3 around the entire glove for 15 secs +1.5/-0 sec,

8.1.7.5 The glove specimens shall be tested within 1 min.
Substantiation: The current glove wetting method does not provide consistent wetting through the glove and the method

is hard to apply because a pressure is to be added to a glove where calculating the area of the glove is difficult. Wetting
method is only used for the grip test. This is a suggested method that can be modified, and is based on the method
proposed for 1971 but with the purpose of providing a less wet glove than for 1971.

Committee Meeting Action: Accept
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1951-28 Log #CP26 FAE-SCE Final Action: Accept
{8.1.9,8.2.9,8.2.10)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:
8.1.9 Washing and Drying Procedure for Whole Garments, Gloves, Glove Pouches and CBRN Materials.

8.1.9.11 Gloves. and glove pouches that are not part of CBRN ensembles shall be washed and dried for a total of ten
cycles. :

8.1.9.12 For gloves and glove pouches. the wash load shall be at two-thirds of the rated capacity of the washer. If
ballast is needed to reach two-thirds capacily 7.5 oz Nomex ballast shall be used. Two-thirds of the rated capacity of
the washer shall not be exceeded.

8.1.9.13 Gloves and glove pouches shall be dried using a furpble dryer with a stack temperature of 38°C to 49°C
{(100°F to 120°F) when measured on an empty load 20 minutes into the drying cycle,

8.1.9.14 Gloves and glove pouches shall be tumbled for 60 minutes and shall be removed immediately at the end of
the drving cycle. At the conclusion of the final drying cycle, the glove or glove pouches shall be permitted to be dried on
a Williams® G18PX drver operated at 10°C above current room femperature until completely dry.

Delete the following, and renumber section:

Revise text as follows:

8.2.9.4 Specimens shall be tested both before and after preconditioning as specified in 8.1.2 and then conditioned as
specified in 8-4468.1.9.

8.16.2.4 Glove material samples shall be conditioned as specified in 8-+:168.1.9 followed by conditioning as specified
in 8.1.2.

8.17.2.4 Glove material samples shall be conditioned as specified in 8747488.1.9 followed by conditioning as specified
in8.1.2.

8.24.2.3 Samples shall be conditioned as specified in 8-4468.1.9, foliowed by conditioning as specified in 8.1.2.

8.25.7.3 Glove specimens shall be tested before and after being subjected to the procedure specified in 8-4+98.1.9.

8.28.2.2 Samples shall be conditioned as specified in 8:47198.1.9, followed by conditioning as specified in 8.1.2.

8.29.2.2 Samples shall be conditioned as specified in 6-++68.1.9, followed by conditioning as specified in 8.1.2.

B.29.2.3 Other samples shall be conditioned as specified in 8-1-168.1.9 followed by conditioning as specified in 8.1.7.

8.30.4.5 Glove pair specimens shall then be conditioned as specified in 8-+468.1.2.

8.31.2.2 Samples shall be conditioned as specified in 871168.1.9, followed by conditioning as specified in 8.1.2.
Substantiation: Proposes that gloves and glove materials be laundered in the same manner as whole garments
because it is a more appropriate laundering method for the types of materials that are typically used in gloves and itis in
line with glove laundering requirements in NFPA 1851. A 60 minute dry time followed by a Williams dryer is being
added because gloves take considerably more than 60 minutes to dry and continued drying can be damaging. The
Willams dryer is also aligned with NFPA 1851 and the gloves are dried by forced air at only 10 degrees C over room
temperature.
Committee Meeting Action: Accept
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1951-29 Log #CP31 FAE-SCE Final Action: Accept
(8.1.14)

Submitter: Technical Committee on Special Operations Protective Clothing énd Equipment,
Recommendation: Add new text as follows:

Note: section numbers below indicate proposed placement of new text in the document.

8.1.14* Glove Test Areas.

8.1.14.1 Glove test areas are as described below and shown jn Figure 8.X. Wrist crease is as described in 6.1.3.3
and6.2.3.3.

A.) Paim side of hand {o the wrist crease

B.) Palm side of hand from the wrist crease to 50 mm (2 in.) past the wrist crease

C.) Palm side of fingers

D.} Palm side of thumb

E.} Back of hand to the wrist crease

E.) Back of hand from the wiist crease to 50 mm (2 in.) past the wrist crease

G.) Back of fingers

H.} Back of thumb

L) Side of hand to wrist crease, side of index finger, and side of thumb to wrist crease next to the palm of the hand

J.) Side of hand and side of thurab from the wrist crease to 50 mm {2 in.) past the wrist crease next fo the palm of the.
hand

K.) Between fingers and finger tips next to the palm of the hand

L.) Inside of thumb next io the palm of the hand

M.) Side of hand to wrist crease, side of index finger, and side of thumb fo wrist crease next to the back of the hand

N.) Side of hand and side of thumb from the wrist crease to 50 mm (2 in.) past the wrist crease next to the back of the
hand

0.} Between fingers and finger tips next fo the back of the hand
P.) Inside of thumb next fo the back of the hand

ek insert Figure 8 X, 4

A.8.14.1_When wearing & correctly sized glove and laying the gloved hand completely flat on even, flat surface, the
portion of the glove that comes in contact with the even, flat surface should be considered the palm test areas of the
glove. The layers immediately above the palm areas should be considered the areas next to the paim areas.

The finger sides should include the interior side areas of the small, ring, middle, and index fingers for a glove, that are
hidden from sight, as observed both from the glove palm and glove back sides, when an jpdividual wearing a correctly
sized glove has his or her fingers completely closed.

The back ares is intended to include all parts of the glove that are not defined as the palm area or the side areas. The
layers immediately beneath the back areas should be considered the side areas next to.the back areas,

Substantiation: This proposal provides-areas of the glove so that each requirement can specify which parts of the giove
should be tested. An Annex item is alsc added for additional clarity.
Commitiee Meeting Action: Accept
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1951-30 Log #CP33 FAE-SCE Final Action: Accept
{8.2.3.1, 8.2.9.3.2, 8.16.8)

Submitter: Technical Commitiee on Special Operations Protective Clothing and Equipment,
Recommendation: Revised text as follows:
8.2.9.3.1 The glove composite pouch shall be made of two glove body composite swatches. The two glove body
composites shall be of the same materials and construction. Each of the two glove body composite swatches shallbe
200 mm x 200 mm (8 in. * 8 in.) and shall be constructed using the actual glove layers arranged in proper order.
8.2.9.3.2 If multiple layers are involved, Eeach of the two glove body composite swatches shall be stitched on all four
sides using the same thread as used in the glove construction.

8.16.8 Specific Reqmrements for Testing Glove Materials. ﬂmmns—shﬁ[—beﬁaken*mnpbgbms—aﬁhv

8.16.8.1 Specimens shall be representative of the glove moisture barrier and moisture barrier seams. Three

specimens shall be tested.
8.16.8.2 Samples for conditioning shall be in the form of an 200 mm x 200 mm (8 in. x 8 in.} pouch. The pouch shall

be made of two glove body composite swatches. The two glove body composites shall be permitted to be of the same
materials and construction. The two glove body composites shall be permitted to be representative of either the palm or
the back of the glove. The two composite swatches shall be 200 mm x 200 mm (8 in. x 8.in.), and shall be constructed
to simulate the actual lavers of the glove, arranged in proper order. Each of the two composite swatches shali be
stitched on all four sides using the same thread as used in the glove construction. The two composite swaiches shall
then be sewn together. inner liner o inner liner, on three sides using the same thread as used in the glove construction,

B.16.8.2.1 Where the moisture barrier material is continuous throughout the glove body, the moisture barsier lavers
shall contain a seam. The seam shall run within 25 mm (1 in.) of the center and shall extend across the entire width of
the specimen.

8.16.8.3 The glove moisture barrier layers shall be removed from the muititayer composite samples after all
preconditioning has been completed and shall become the glove barrier test specimen.

8.16.8.4 Specimens for testing shall be the barrier iaver only.
8.17.8 Spedcific Requarements for Testing Glove Materials. mmwmm&me-gm

8.17.8.1 Specimens shall be representative of the glove meisture barrier and moisture barrjer seams. Three

specimens shall be tested.
8.17.8.2 Samples for conditioning shall be in the form of an 200 mm x 200 mm (8 in. x 8 in.) pouch. The pouch shall

be made of two glove body composite swatches. The two glove body composites shall be permitted to be of the same
materials and construction. The two glove body composites shall be permitted to be representative of either the palm or
the back of the glove, The two compaosite swatches shall be 200 mm x 200 mm (8in. x 8 in.}. and shall be constructed
to simulate the actual lavers of the glove. arranged in proper order, Each of the two composite swatches shall be
stitched on all four sides using the same thread as used in the glove construction. The fwo composite swatches shall
then be sewn together. inner liner to inner liner. on three sides using the same thread as used in the glove construction.

8.17.8.2.1 Where the moisture barrier material is continuous throughout the glove body, the moisture bargier layers
shall contain a seam. The seam shall run within 25 mm (1 in.) of the center and shall extend across the entire width of
the specimen.

8.17.8.3 The glove moisture barrier lavers shall be removed from the multilayer composite samples after all
preconditioning has been completed and shall become the glove barrier test specimen.

8.17.8.4 Specimens for tesiing shall be the barrier laver only.
8.24.2.1 Samples shall be the composite used in actual glove construction, consisting of each single layer, with all

iayers arranged in proper order and-stitched-atongtheedyesusng-the-samethread-as used-rttreconstroctionof-the
ghove.

8.24.2.2 Samplesstattbearectangteatteast56-mmr{2imrwide by456Tmm{G-rmtong for conditioning shall be in
the form of an 200 mm * 200 mm (8 in. x 8 in.) pouch. The pouch shall be made of two glove body comgosﬁe swatches.

The two glove body composites shall be of the same materials and construction. The two composite swatches shall be
200 mm x 200 mm (8 in. % 8 in.), and shall be constructed fo_simulaie the actual layers of the glove, arranged in proper
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order. If multiple lavers are involved, each of the two composite swatches shall be stitched on all four sides using the,
same thread as used in the glove construction. The two composite swafches shall then be sewn fogether, inner liner to
inner liner, on three sides using the same thread as used in the glove construction.

8.24.2.5 After conditioning, the pouch and necessary stitching shall be cut to form specimens for testing.

8.25.7.2 SpecimensshattbestitchedaroudHtheperimeterusing-tire-same- thread-usedrgiovecomstrostion Samples

for conditioning shall be in the form of an 200 mm_x 200 mm (8 in. % 8 in.) pouch. The pouch shall be made of two glove
bady composite swatches. The two glove body composites shall be of the same materials and construction. The two

composite swatches_shall_ be 200 mm_x 200 mm (8 in. 8 in.). and shall be consiructed to simulate the actual layers of
the glove, arranged in proper order. If multiple layers are involved, each of the fwo composite swatches shall be sfifched
on all four sides using the same thread as used in the_glove construction. The two composite swatches shall then be
sewn together, inner liner to inner liner. on three sides using the same thread as ysed in the glove construction.

8.25.7.3 After conditioning. the pouch and necessary stifching shall be cut fo formy specimens for testing.
8:25-73 8.25.7 4 Glove specimens shall be tested before and after being subjected to the procedure specified in

8.1.10.

8.26.7.2 For glove body composites, samples for conditioning shall be in the form of an 200 rﬁm Xx200mm(Bin. x 8

in.} pouch. The pouch shall be made of two glove body composite swatches. The two glove body compaosites shall be of
the same materials and construction. The two composite swatches shall be 200 mm = 200 mm (8 jn. % 8 in.}. and shall
be constructed to simulate the actual lavers of the glove, arranged in proper order. If mulfiple lavers are involved, each
of the fwo composite swatches shall be stitched on all four sides using the same thread as used in the glove
construction. The two composite swatches shall then be sewn together, inner liner to inner liner. on three sides using the
same thread as used in the glove cansfruction.

8.26.7.3 After conditioning, the pouch and necessary stitching shall be cut to form specimens for testing.
82672 8.26.7.4 Cut resistance testing shall be performed under a load of 200 g.

8.26.8.1 Samples shali be footlwear uppers or representative matedials. -

8-26-68-t 8.26.8.2 Specimens shall be taken from the parts of the footwear upper that provide uniform thickness and
shall not include seams.

§:26-5:2 8.26.8.3 Cut resistance testing shall be perfarmed under a load of 800 g.

8279t Samplessimittecompleteglovesor-footwear uppersections:

8.27. 7 Specmc Reqmrements for Testlng Glove Materials. Spmhalfmstofmmﬁhe'pahmﬂ

8.27.7.1 For glove body composites, samples for conditioning shall be in the form of an 200 mm x 200 mm {8in. x 8

in.) pouch. The pouch shall be made of two glove body composite swatches. The two glove body composites shall be of
the same materials and construction. The two composite swatches shall be 200 mm x 200 mm (8 in, * 8 in.), and shall
be consfructed to simulate the actual layers of the glove, arranged in proper order. If multiple lavers are involved. each

of the two composite swatches shall be stitched on all four sides using the same thread as'used in the glove
construction, The two composite swatches shall then be sewn fogether. inner liner to inner finer, on three sides using the

same thread as used in the glove construction.

8.27.7.2 After conditioning, the pouch and necessary stitching shall be cut to form specimens for testing.

8.27.7.3 Specimens shall consist of each composite of the palm and palm side of the fingers with layers aranged in
the proper order. Where the specimen composites of the palm and palm side of the fingers are identical, only one

representative composite shall be reqguired to be tested.
8.27.8 Spemﬁc Requarements for Testmg Footwear Upper Materials. Specmmhahmmmmwmpmmm

8.27.8.1 Samples shall be foofwear uppers or representative materials.
8.27.8.2 Specimens shall consist of each composite of the footwear itemn used in the actual footwear configuration,
with lavers arranged in proper order. Specimens shall be taken from the thinnest portion of the footwear upper,

Substantiation: This proposat clarifies that glove composite pouches are to be made of uniform materials. It also adds
pouches where they were not previously present.
Committee Meeting Action: Accept
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1951-31 Log #CP34 FAE-SCE Final Acfion: Accept
(8.2.7.2)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.2.7.2 Where an individual result from any test set vartes more than £10 percent from the average result, the results
from the test set shall be discarded and another set of specimens shall be tested._For glove body composites, this
variance requirement shall be eliminated.
Substantiation: The 8% variation requirement is being removed because glove composites are often leather and more
variation is common and values may well exceed the requirements but show too high of variation. If values are under
the requirement the average will likely be failing. This requirement is being removed here as gloves are often made of
leather composites.
Committee Meeting Action: Accept

1951-32 Log #CP23 FAE-SCE Final Action: Accept
(8.2.9.2,825.7.1,8.26.7.1,8.27.7)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:
8.2.9.2 Specimens shall be representative of each glove body composite construction. All variations in composite

construction, including number of layers and the order of lavering of composite materials shall constitute a new
composite and shall be fested separately. Specimens shall nof include seams except in the following cases: 1) Ridged

areas _or similar where stitching is used to create specific performance characteristics rather than for glove assembly 2
When there are size constraints of a material making it necessary to allow stitching in order to create the sample size
required. Stitching shall be of the same type as is used in the actual glove construction.

8.25.7.1 Specimens shall be representative of each glove body compaosite construction at the palm of the hand and at
the palm side of the fingers._All variations in composite construction, including number of iavers and the order of layering
of composite materials shall constitute a new composite and shall be tested separately. Specimens shall not include
seams except in the following cases: 1) Ridaed areas or similar where stitching is used to create specific performance
characteristics rather than for glove assembly 2) When there are size constraints of a material making it necessary to
allow stitching in order to create the sample size required. Stitching shall be of the same tvpe as is used in the actual
glove construction.

8.26.7.1 Specimensstatt-betaker-fronrtie-backardpatmrofthegloveamd-strattnotinctodeseams:_Specimens shall
be representative of each glove body composite construction, All variations in composite construction and the order of’
layering of composite materials shall constitute a new composite and shall be tested separately. Where a composite is
identical to another composite except for additienal reinforcement layer{s), the composite with no reinforcement layers
shall be representative of the composite with reinforcement laver(s). Specimens shall not inglude seams except in the
following cases: 1) Ridged ar or similar where stitchinag is used to create specific pefformance characteristics rather
than for glove assembly 2) When there are size constraints of a material making it necessary fo allow stitching in order
to create the sample size required. Siitching shall f the same type as is used in the actual glove construction.

8.27.7 Specific Requirements for Testing Glove Materials. Specimens shall consist of each composite of the palm and
palm side of the fingers with layers arranged in the proper order. ¥heretirespecimerrcompositesofthepatrrrzmmdprrior
sideofthefingersareidenticat oy ormerepresentative compositeshatt berequired-to betested Where a composite is
identical to another composite except for additional reinforcement tayer(s), the composite with no reinforcement lavers
shall be representative of the composite with reinforcement layer(s). Specimens shall not include seams exceptin the
following cases: 1) Ridged areas or similar where stitching is used to create specific performance characteristics rather
than for glove assembly 2) When there are size constraints of 8 material making it necessary to allow stitching in order
to create the sample size reguired. Stitching shall be of the same type ag is used in the actual glove construction.
Substantiation: This proposal adds clarification as to exactly which glove composites are to be tested.

Committee Meeting Action: Accept
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1951-33 Log #CP17 FAE-SCE Final Action: Accept
(8.2.10.1, 8.25.8, 8.26.8.1, 8.27.8)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.26.8.1 Specimensshattbetakemfronrihepartsofthe-footwemropper that-provideunifornrthickmessamd-stratt ot
inctoctese=ms— Specimens shall consist of each composite of footwear upper used in the actual footwear construction,
including the gusset, with the layers arranged in proper order. Where a composite is identical to another composite
except for additional reinforcement layer(s), the composite with no reinforcement layers shall be tested. Specimens

shall not include seams.

8.27.8 Specmc Reqmrements for Testmg Footwear Upper Materials. Specrrnenssha‘ﬂ-cmst-of'eachmmpmcﬁhe

ﬁ'um‘tl're-thmnesha‘urhurmf-thvfwtwearupper Sgecimens shall con5|st of each composite of footwear upper used in
the actual footwear construction. including the gusset, with the lavers arranged in proper order. VWhere a composite is

identical to angther composite except for additional reinforcement laver(s), the composite with no reinforcement layers

shall be tested. Specimens shall not include seams.

mmmmmwmmmww

actual footwear construction, including the gusset, with the lavers arranged in proper order. Where a composite is
identical fo another composite except for additional reinforcement layer(s), the composite with no reinforcement layers
shall be tested. Specimens shall not include seams.

8.25.8 Specific Requirements for Testing Footwear Upper Materials. Footwear specimens shall include the thinnest
porfions of the footwear upper._ Specimens shall consist of each composite of footwear upper used in the actual footwear
construction. including the gusset, with the lavers arranged in proper order. Where a composite is identical fo another
composite except for additional reinforcement laver{s). the composite with no reinforcement layers shall be tested.

Specimens shall not include seams.

Substantiation: There is confusion based on the current wording in the standard as to exactly which parts of the
fooctwear shall be tested. This language clarifies what should be tested.

Committee Meeting Action: Accept
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1951-34 Log #CP21 FAE-SCE Final Action: Accept
(8.3.11.4, 8.5.13.11, 8.44.2.4)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.3.11.4 Where the ensernble garment element does not include booties and the CBRN barrier layer is incorporated
into footwear, footwear shall be conditioned by flexing for 100,000 cycles in accordance with Appendix B of FIA 1209,
Whole Shoe Flex with the following modifications:

1.} Water shall not be used.

2.) The flex speed shall be 80 +/- 2 cycles per minute.

3.) Alternative flexing equipment shall be permitted to be used.

4.} The flex equipment used shall meet the following criteria:

a.) Capable of providing the angle of flex as described in FIA 1209.

b.} Capable of a flex speed of 60 +/- 2 cycles per minute.

¢.) A means of securing the footwear during flexing.
8.5.13.11 Footwear functionality shall be determined by flexing the specimen for 100,000 cycies performed in

accordance with Appendix B of FIA 1209, Whole Shoe Flex, with the exceptiomthatwaterstattrmot-beosed following
modifications:

1.) Water shall not be used.

2.} The flex speed shall be 60 +/- 2 cycles per minute.

3.) Alternative flexing equipment shali be permitted to be used.

4.) The flex equipment used shall meet the following criteria:

a.) _Capabie of providing the angle of flex as described in FIA 1209,

b.) Capable of a flex speed of 60 +/- 2 cycles per minute.

¢.)_Ameans of securing the footwear during flexing.

8.44.2.4 Where the ensemble garment element does not include booties and the chemical/CBRN barrier material is
incorporated into footwear, the footwear shall be conditioned by flexing for 1,000,000 cycles in accordance with
Appendix B of FIA 1209, Whole Shoe Flexwith the following modifications:

1.) Water shall not be used.

2.)_The flex speed shall be 60 +/- 2 cycles per minuie.

3.) Alternative flexing eguipment shall be permitted to be used.

4.} The flex equipment used shall meet the following criteria;

a.} Capable of providing the angle of flex as described in FIA 1209.
b.} Capable of a flex speed of 60 +/- 2 cycles per minute.

c.) A means of securing the foofwear during flexing.

8.45.10.3 Footwear samples shall be subjected to the following sequence a total of two times prior to permeation
testing.
{1) Samples shall first be conditioned as specified in 8.1.8.
{2) Samples shall then be conditioned by flexing 500,000 cycles in accordance with Appendix B of FIA 1208, Whole
Shoe Flexwith the following modifications:
1.) Water shall not be used.

2.) The flex speed shall be 60 +/- 2 cycles per minute,

3.) Alternative flexing equipment shall be permitied to be used.

4.) The flex equipment used shall meet the following criteria:
a.)_Capable of providing the angle of flex as described in FIA 1209,
b.) Capabie of a flex speed of 80 +/- 2 cycles per minute.

¢.)_A means of securing the footwear during flexing.

Substantiation: This proposal allows the use of other flexing equipment meeting the specifications of the flexing
equipment currently given in FIA 1209. Also, the flex speed is being slowed to minimize damage to footwear caused by
the flexing equipment rather than the flexing itself.

Committee Meeting Action: Accept
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195135 Log #CP20 FAE-SCE Final Action: Accept
(8.5)

Submitter;: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

B8.5.13.9 Following removal from the oven, the specimen shall be allowed to cool at room temperature for not less than
5 minutes, +15/-0 seconds. The test specimen shall be examined inside and outside for evidence of melting, separation,
or ignition, within 10 minutes, +15/-0 seconds, after removal from the oven. Separation for footwear in this test shall be
recorded and reported_if it is at least 1.4mm in tength or height or width.

8.5.13.13.4 After 2 hours, £10 minutes, the paper toweling shall be removed and examined for evidence of liquid
leakage. The test specimen shall also be reexamined for evidence of sole separation or seam separafion.

8.5.13.14 Footwear not remaining functional after flexing shall be recorded and reported as a failure for the tested

specimen. The appearance of any liquid on the removed paper toweling shall be recorded and reported as a failure for
the tested specimen. One or more footwear specimens failing this test shall constitute failing performance.
Substantiation: This proposal clarifies what is considered separation and when to record it. Also clarified is that lack of
functionality is considered failing performance since this was not previously written for footwear and it is not one of the
fail criteria that applies to heat testing for all elements.

Committee Meeting Action: Accept

1951-36 Log #CP6 FAE-SCE Final Action: Accept
(8.6.2.2)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise as follows:

8.6.2.2 THL/ASTM method/ Change preconditioning time from & to 4 hours.
Substantiation: For document consistency with preconditioning.
Committee Meeting Action: Accept

1951-37 Log #CP37 FAE-SCE Final Action: Accept
(8.11.7)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.11.7.1 Specimens shall be taken from the glove body composite, not including seams. Samples and specimens shali
be permitted to be materials representative of those used in the construction of the giove. Specimens shall consist of
the outer separable laver of the glove composite that is af least 50 percent of the total surface area,

8.11.8.1 Specimens shall be taken from the footwear upper area and shall not include seams. Samples and
specimens shall be permitted to be materials representative of those used in the construction of the footwear._
Specimens shall consist of the outer separable taver of the boot composite.
Substantiation: The Taber abrasion tester does nat accommodate bulky samples well. Some bulky samples can bunch
up causing the surface that is being abraded to be non uniform. The pass/fail criteria is based on the outer surface.
This proposal would require that only the outer layer be placed in the machine.
Committee Meeting Action: Accept
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1951-38 Log#CP10 FAE-SCE Final Action: Accept
(8.19, 8.20)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.19.2.1 Samples shall be complete helmets. Externally mounted faceshietd/goggle components shall be removed.
Internally mounted faceshield components shall be removed except where fhe internal faceshield is an intearal part of

the structural infegrity of the helmet.
8.19.5.1 Specimen helmets shall be adjusted to a size sufficiently large to prevent binding. Sample helmets shall be

positioned and secured to properly fit on the headform with the horizontal center plane parallel within 5 degrees of the
reference ptane. The front-to-back centerline of the shell shall be within 13 mm (3% in.) of the midsagittal plane of the
headform. Where an internal faceshield is an integral part of the structurat integrity of the helmet_ it shall be deploved as
far as possible without interfering with the test equipment. Helmets shall be subjected to the environmental conditions
specified in 8.1.2, 8.1.4, 8.1.5, and 8.1.6 prior to each impaci and within the specified time after being removed from
conditioning.

8.20.2.1 Samples shall be complete helmets. Externally mounted faceshield/goggle components shall be removed.
Internally mounted faceshield components shall be removed except where the internal faceshield is an integral part of
the structural integrity of the helmet.

8.20.5.1 The environmentally conditioned helmet shall be placed on the rigidly mounted test headform and secured by
the helmet retention system or by other means that will not interfere with the test. The helmet shall be positioned so that
the penetration siriker shall impact perpendicular to the helmet. The helmet shall be adjusted to a size sufficient to
properly fit on the headform with the horizontal center plane parallel and within 5 degrees of the reference plane. The
front-to-back centerline of the shell shall be within 13 mm (0.5 in.} of the midsagittal plane of the headform._Where an

internal faceshield is an integral part of the structural inteqrity of the helmet, it shall be deployed as far as possible

without inferfering with the test equipment.
Substantiation: There is no mention of what to do about faceshields if perhaps they are provided with a helmet. For

example, some helmets offer internally mounted faceshields, and in those cases it would not be ohvious how what to do
about the faceshield during testing. The wording here is the same as what is being adopted in NFPA 1971 where this is
a more prevalent issue.

Committee Meeting Action: Accept
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1951-39 Log #CP12 FAE-SCE Final Action: Accept
(8.19.4.9)

Submitter: Technical Committee on Special Operations Protective Clathing and Equipment,
Recommendation: Revise text as follows:

8.19.4.9" Fhei . — " & I ; o ; . T
and-and-c?aach-dawwﬁeshng—vﬂnchewrsﬂwe-shmteﬁengfh'of‘hm? The instrumentation shall be calibrated. A
suggested method(s) for calibration is included in Annex A. The equipment shall be checked for repeatability before and
after each test series by impacting a standardized elastomeric shock pad as specified in Annex A. A minimum of three
such impacts shall be recorded before and after testing. If the post-test average readings of the three impacts differ

from the pre-test average by more than 5%, the entire test series shall be discarded,

Velocity Measuring System Calibration Procedure. If a simulated detector flag (ball) cannot be dropped in free fall from
a known height through or by the detector, the velocity-measuring system shouid be returned to the manufacturer at
least every 612 months for recalibration. Otherwise, a ball of known diameter can be dropped from a known height to
trigger the velocity detector. The balf must be large enough to properly trigger the detector and have enough mass to
negate the effects of aerodynamic friction. The ball should be dropped from at least 1 m. The actual velocity is then
calculated from the following:

System Repeatability Procedure. With the calibrating medium {shock pad) described previously mounted to the top of
the load cell, three consecutive drops of the impactor onto the medium should be made. The velocity of impact should
be maintained at 4.0 m/s, £0.03 m/s (13.1 fi/s, £0.1 ft/s). The repeatability value should be the average of the three
maximum transmitted-force readings. However, the total range for the three values should not exceed +3-6 5.0 percent
of the average value. '

Substantiation: These changes align the NFPA 1951 with the ANSI Z89.1-2009 standard. The same corrections are
being made to NFPA 1971.
Committee Meeting Action: Accept

1951-40 Log #CP9 FAE-SCE Final Action: Accept
{8.23.5.4)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Retention System Test
Revise Text as follows:
8.23.5.4* The force applied to the retention system shall be increased smoothly from 45 N (10 Ibf) to 225 N (50 Ibf) at
a rate between 9.0 Nfs (2 Ibf/s) and 45 N/s (10 Ibi/s).

AB8.235 4 The Retention System Test is measuring vertical movement. When applying the load, the helmet may shift
from_it’s original horizontal plane position. Hf this occurs, the helmet should be secured in such a manner that the
horizontal plane position is maintained. but the vertical movement is not influenced. For example. this could be
accomplished with a securing mechanism for the brim that moves vertically with the helmet.

Substantiation: A minor clarification was required to help run this test.
Committee Meeting Action: Accept
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1951-41 Log #CP30 FAE-SCE Final Action: Accept
(8.25)

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.25.4.1 Sample specimens shall be tested in accordance with ASTM F 1060, Standard Test Method for Thermal
Protective Performance of Materials for Protective Clothing for Hot Surface Contactwith the following modifications:

82542 (1)} Sample specimens shall be tested using an exposure temperature of 280°C (536°F). The pressure
applied during the test shall be 3.5 kPa (%2 psi).

8:25-3 (2} The time in seconds to pain and to second-degree burn (blister}, as predicted by the Stoll Human Tlssue
Burn Tolerance Criteria, shall be recorded.

(3) The section of the apparatus [owering the specimen, sensor and wejghed system shall travel at a constant rate of
speed. .

(4) The specimen shall be lowered parallel to the hoiplate.

(5)The recorder / computer shall be activated automatically by a mechanical or electrical contact when the specimen
contacts the hoipiate.

(6} Specimen size may be larger than 100 mm * 150 mm {4 in. x 6 in.) to accommodate test apparatus.
thetestsetstattbediscardedard=motier-setof specinmens-sheitbetested
Substantiation: This proposal automates this test to reduce variability. Also, the 8% variation requirement is being
removed because glove composites are often made of leather and more variation is common and values may well
exceed the requirements but show too high of variation. If values are under the requirement the average will likely be
failing. This requirement is being removed here as both gloves and boots are often made of leather composites. Also,
the proposal adds specifications that test specimen size can be larger to better accommodate certain test equipment
specimen holder devices, for example.
Committee Meeting Action: Accept
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1951-42 Log#6 FAE-SCE Final Action: Accept
(8.28.4)

This Proposal originates from Tentative Interim Amendment TIA 902 issued by the Standards Council on March 4,
2008.

Submitter: Jeffrey O. Stull, International Personnel Protection, Inc.

Recommendation: This Proposal originates from Tentative Interim Amendment TIA 902 issued by the Standards
Council on March 4, 2008.

1. Make the following change in Section 8.28, Glove Hand Function Test, as follows:

8.28.4 Apparatus. The apparatus shall conform to the requirements specified in ASTM F 2010, Sfandard Test Method
for Evaluation of Glove Effects on Wearer Hand Dexterity Using a Modified Pegboard Test with the following
modification:

(1) The stainless steel pins shall be with a medium knurled 30 degree {25 teeth per in.) surface.

Substantiation: Submitter's Substantiation: The 2001 Edition of NFPA 1971 specified using knurled pins in the
conduct of the hand function test for evaluating glove dexterity. The same test methodology was supposed {o be
applied for all glove tests throughout the Project on Fire and Emergency Services Protective Clothing and Equipment,
including NFPA 1951, Standard on Protective Ensembles for Technical Rescue Operations. However, in subsequent
revisions of NFPA 1951 and other standards, the respective Technical Committee elected to specify ASTM F 2010,
Standard Test Method for Evaluation of Glove Effects on Wearer Hand Dexterity Using a Modified Pegboard Test, which
captured nearly all of the test procedures that were originally developed for the 2001 edition of NFPA 1971. In fact the
ASTM standard test method was developed specifically to encompass the procedures developed by the NFPA
Technical Commitiee. Nevertheless, one omission in the creation of the ASTM standard test method was the
specification of the knurled pins. This constitutes a substantial, unintended difference in test methods between the two
editions of the standard.

Emergency Nature: The existing document contains an error or an omission that was overlooked during & regular
revision process. The lack of specifying knurled pins for the conduct of the glove hand function test was never intended
by the NFPA Technical Committee in their decision to switch from fully described procedures to a referenced standard
test method (ASTM F 2010). This difference also constitutes a lack of correlation between similar test methods for
different products covered in the product standards of the Project on Fire and Emergency Services Protective Clothing
and Equipment.

Committee Meeting Action: Accept
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1951-43 Log #CP25 FAE-SCE Final Action: Accept
(8.31, A.8.31)

N

Submitter: Technical Committee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8.31.4.1* A water-markabie glove shall cover all areas of the tester’s hand. The water-markable glove shall be
constructed of a fabric that is easily water marked to determine leakage The water-markable alove shall be a seamless
continuous knit glove.

puiyesterfabnrwrﬂmufsuﬁaceﬁ‘eamenb The water—markable glove should be thin, snug fiting, medlum or

dark-colored, and the fabric should not have any surface treatment.

8.31.4.2 Water used for integrity testing shall be 20°C. +3°C (68°F, +5°F) and treated with a nonfoaming surfactant to
lower its surface tension to 35 dynes/cm, £5 dynes/ecm.

Delete 8.31.5, and add new text below:

8.31.5 Procedure

8.31.5.1 Test subjects shall be selected such that their hand dimensions are as close as possible to those specified in
accordance with manufacturing glove-sizing guidelines.

8.31.5.2 The wrist crease location shall be marked on test specimen gloves as described in 6.1.3.3 after the
conditioning described in 8.1.10. In the same manner, the water height line shall also be marked on test specimen
gloves 25 mm {1 in.) +0/-3 mm below the location of the wrist crease as described in 6.1,3.3 and 6.2.3.3 around the
entire glove after the conditioning described in 8.31.2.2.

8.31.5.3 The test subject shall don the glove specimen over the water-markable glove.

8.31.54 The test subject shall then immerse the donned glove specimens straight down into the surfactant treated
water to the water height line for 5 minutes +30/-0 sec. The test subject shall flex the glove specimen in a fist-clenching
motion every 10 seconds.

8.31.5.5 The glove specimen shall then be removed from the test subject's hand, and the wafer markable glove shall

be inspected for water marks.

Substantiation: This proposal provides test method details to help prevent failures occurring from water wicking and
coming over the end of the glove body.

Committee Meeting Action: Accept
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1951-44 Log #CP15 FAE-SCE Final Action: Accept
(8.32.4.1,)

Submitter: Technical Commiitee on Special Operations Protective Clothing and Equipment,
Recommendation: Revise text as follows:

8 32 4 1 The fest apparatus shall consist of a fuel pan, moavable shutter, specimen holder, n-heptane, ignition source,

and stopwatch.
8.32.4.1.1 The fuel pan shall be 305 mm x 457 mm x 63.5 mm {12 in. x 18in. x 2.5 in.}.

8.32.4.1.2 The movable shutter shall be located at a height of 255mm {10 in.} +/- 13mm (1/2 in.) above the suriace of
the water and n-heptane fluid as measured before ignition. The shutter shall be of a size sufficient fo cover the surface
area of the fuel pan.

8.32.4.1.3 The specimen holder shall be capable of suspending the specimen over the flame in a manner such that
the flames will not be impeded and specimen contact is minimized.

8.32.4.1.4 The stopwatch or other device shall measure the burning time fo the nearest 0.1 second.

8.32.5.1 The test shall be canducted in a draft free area.
8.32.5.2 The fuel pan shall be level.

8.32.5.3 Water shall be placed in the fuel pan to a height of 13 mm (1/2 in.).
8.32.5.4 400 - 500ml of n-heptane shall be added to the fuel pan such that it will burn freely for 1.5 — 2.0 minutes,
8.32.5.5 The specimen shall be mounted in the specimen holder as follows:
a.) The toe shall be at a 5 +/- 1 degree angle above the heel
b.)_The height of the lowest edge of the specimen shall be 305mm (12 in.) from the surface of the water and n-heptane

fluid as measured before ignition

¢} The heel toe axis of the specimen shall be parallel with the 457mm side of the fuel pan.

8.32.5.6_With the shutter retracted, the n-heptane shall be ignited using a suifable ignition source.

8.32.5.6.1 Where paper or other material is used to ignite the n-heptane, it shali not be left in the fuel pan where it can
disturb the flame patfern.

8.32.5.7 The n-heptane shall burn freely for 1 minute +/- 5 seconds.

8.32.5.8 The shutter shall be positioned above the flame.

8.32.5.9 The specimen shall be positioned above the shutter over the approximate center of the flame area,
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8.32.5.10_The shutter shall be retracted and specimen flame_exposure shall commence not longer than 1 minute 15

seconds from ignition.

8.32.5.11 The specimen shall be exposed to the flame for 12 seconds.
8.32.5.12 Following flame exposure, the shutter shall be repositioned above the flame.

8.32.5.13 The afterflame time shall be measured as the time, in seconds, to the nearest 0.1 second that the specimen
continues to flame after the shutter is repositioned over the flame.

8.32.5.14 Following the flame exposure, the specimen shall be visually examined for, melting, dripping, and
burn-through.

8.32.6.2 Observations of borrrthromghr ety ordripping melting, dripping, and burn-through for each specimen
shall be reported.

8.32.7 Interpretation. Pass or fail performance shall be based on the average gfterflame time and any observed
burrrthroungh-mettirgrordhippimg melting, dripping, or burn-through and-omtheaverageafterfame-time.
Substantiation: The current footwear flame test evaluates random areas of the boot. All materials may not be tested
and results can differ even when testing the same materials but at different locations. This proposed test method would
expose the entire boot to flame. This method is based on the Flame Exposure Test as given in UL1123 Marine Buoyant
Devices. This is the same method as is being adopted by NFPA 1971 except that the exposure fime is shorter. The
NFPA 1971 Boot Task group has conducied testing with this method and testing and test development are ongoing.
Committee Meeting Action: Accept
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1951-45 Log#5 FAE-SCE Final Action: Accept
(8.45)

NOTE: This Proposal originates from Tentative Interim Amendment TIA 894 issued by the Standards Council on

QOctober 4, 2007.

Submitter: Jeffrey O. Stull, International Persennel Protection, Inc.

Recommendation: 1. Revise 8.45.4, Procedures, of Section 8.45 Chemical Permeation Resistance Test to read:
8.45.4.1 Specimens shall be tested for permeation resistance for not less than 60 minutes against the chemicals

specified in 8.45.4.2, 8.45.4.3, and 8.45.4.4 in accordance with ASTM F 739, Standard Test Method for Resistance of

Protective Clothing Materials to Permeation by Liguids or Gases Under Conditions of Continuous Contact, with the

following modifications:

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe manner.

{2) Testing shall be conducted in an open-loop configuration for the collection of permeant.

{3) The collection media shall be filtered air flowed through the botiom of the test cell at a rate of 1 lpm, £0.1 Ipm with a
relative humidity of 80 percent, £5 percent.

{4) Analytical methods used shall be sensitive to concentrations of at least one order of magnitude lower than the
required end poinis.

{5) Where cumulative permeation end points are not specified in this standard, a permeation rate of 0.1 uglcmzlminute,
as defined by ASTM F 739, Standard Test Method for Resistance of Profective Clothing Materials to Permeation by
Liguids or Gases Under Conditions of Continuous Contact, shall be used.

8.45.4.2* The following non-volatile liquid chemicals shall be tested:

(1) Chemical warfare agents

{a) Distilled sulfur mustard [HD; bis (2-chloroethyl} sulfide], 505-60-2; at 32°C, £1°C (90°F, £2°F)

{b) Soman {GD; o-pinacolyl methylphosphonoflucridate), 96-64-0; at 32°C, +£1°C (90°F, +2°F)
(2) Toxic industrial chemical

(a) Dimethyl sulfate (DMS, sulfuric acid dimethyl ester), 77-78-1; at 32°C, #1°C (80°F, +2°F)

8.45.4.3* The following volatile liquid chemicals shall be tested:

(1) Acrolein (allyl aldehyde), 107-02-8; at 32°C, £1°C (90°F, £2°F)

(2) Acrylonitrile (VCN, cyanoethylene), 107-13-1; at 32°C, £1°C (90°F, £2°F)

8.45.4.4 The following gases shall be tested:

(1) Ammonia (NH3, 7664-41-7); at 32°C, £1°C (90°F, £2°F)

{2) Chlorine {CI2, 7782-50-5); at 32°C, £1°C (90°F, +2°F)

8.45.4.5 Permeation Test Configuration.

8.45.4 5.1 For permeation tests the concentration for gases and volatile liquid chemicals shall be 40 ppm, +5/-0 ppm.

8.45.4.5.2 For permeation tests the congentration density for non-volatile liquid chemicals shall be 10 g/im’, +1/-0 g/m?,
and the cell shall be assembled in closed-top configuration. The liquid drops shall be uniformly distributed over the test
area of the sample surface, applied as nominal 1 pl drops. Where a seam, closure, or fixture is included, at least one
drop shall be applied to each critical juncture, such as the seam edge.

8.45.4.5.3 For non-volatile liquid chemicals, the test cell shall be assembled in the open-top configuration with 0.3 Ipm,
+0.03 Ipm of filtered air with a relative humidity of 80 percent, £5 percent flowing through the top of the cell. With the
open-top configuration, the test cell washer shall be allowed to be sealed by an impermeable nonreactive sealant.

2. Add new annex paragraphs:

A.8.45.4.2 Liquid chemicals are classified as non-volatile when their vapor-pressure at room temperature (20-25°C) is
5 mm Hg or less. This distinction between volatile and non-volatile is established in NFPA 1992, Standard on Liquid
Splash-Protective Ensembles and Clothing for Hazardous Materials, for specifying liquid chemical hazards. Upon
release, volatite liquids quickly evaporate and the principal exposure to first responders is the chemical in a vapor form.
This distinction is used for determining how protective clothing materials are tested for permeation resistance against
liquid chemicals.

A.8.45.4.3 (see A.8.45.4.2)

3. Modifications to TIA Language.

Editorial Note: The following edits to 8.45 6, which was revised by TIA 07-1, are necessary to conform with this TIA.

8.45.6 Interpretation. For permeation testing of chemical warfare agents specified in 8.45.4.2(1) and liquid and
gaseous industrial chemicals specified in 8.45.4.2(2), 8.45.4.3, and 8.45.4.4 the average cumulative permeation shall be
used to determine pass or fail performance.

Substantiation: Current procedures for the testing of protective clothing materials for permeation resistance against
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fiquid chemicals does not provide uniform test results and does not represent the challenge environment o which first
responders would be exposed when the hazardous materials emergency consists of volatile chemicals.

Upon their release of volatile chemicals into the envirenment, as may occur during CBRN terrorism incidents,

Vapor exposure

Testing consistency

Emergency Nature: The committee did not take intc account the nature of chemical exposure when a volatile liquid
chemical is involved.

May pass or fail depending on lab procedures

Impact on product/unfair tradeoff
Committee Meeting Action: Accept

Delete existing text from 8.45.4.1 through 8.5.6.2, and replace with text as follows:

8.45.4.1 Specimens shall be tested for permeation resistance for not less than 60 minutes against the chemicals
specified in 8.45.4.2, 8.45.4.3, and 8.45.4.4 in accordance with ASTM F 739, Standard Test Method for Resistance of
Profective Clothing Materials fo Permeation by Liquids or Gases Under Conditions of Continuous Contact, with the
following modifications: '

{1) The test cells shall be designed to accommaodate the introduction of liquid chemicals in a safe manner.

(2) Testing shall be conducted in an open—loop'configuration for the coliection of permeant.

(3) The collection media shall be filtered air flowed through the bottom of the test cell at a rate of 1 Ipm, £0.1 ipm with a
relative humidity of 80 percent, £5 percent.

{4) Analytical methods used shall be sensitive to concentrations of at least one order of magnitude lower than the
required end points.

(5) Where cumulative permeation end points are not specified in this standard, a permeation rate of 0.1 ug!cmzlminute,
as defined by ASTM F 739, Standard Test Method for Resfstance of Protective Clothing Materials to Permeation by
Liguids or Gases Under Conditions of Confinuous Confact, shall be used.

8.45.4.2* The following non-volatile liquid chemicals shall be fested:

{1) Chemical warfare agenis

{a) Distilled sulfur mustard [HD; bis (2-chloroethyl) sulfide], 505-60-2; at 32°C, +1°C (90°F, #2°F)

(b} Soman {GD; o-pinacolyl methylphosphonofluoridate), 96-64-0; at 32°C, +1°C (90°F, £2°F)

{2) Toxic industrial chemical

(a) Dimethyl sulfate (DMS, sulfuric acid dimethyl ester), 77-78-1; at 32°C, £1°C (90°F, 2°F)

8.45.4.3* The following volatile liquid chemicals shall be tested:

(1} Acrolein (allyl aldehyde), 107-02-8; at 32°C, £1°C (80°F, £2°F)

(2} Acrylonitrile (VCN, cyanoethylene), 107-13-1; at 32°C, £1°C (90°F, £2°F)
8.45.4.4 The following gases shall be tested:

{1) Ammonia (NH3, 7664-41-7); at 32°C, +1°C (90°F, £2°F)

(2) Chlorine (CI2, 7782-50-5); at 32°C, £1°C (90°F, £2°F
8.45.4.5 Permeation Test Configuration.
8.45.4.5.1 For permeation tests the concentration for gases and volatile liquid chemicals shali be 40 ppm, +5/-0 ppm.

8.45.4.5.2 For permeation tests the congcentration density for non-volatile liquid chemicals shall be 10 g/m’, +1/-0 g/m’,
and the cell shall be assembled in closed-top configuraiion. The liquid drops shall be uniformly distributed over the test
area of the sample surface, applied as nominal 1 yl drops. Where a seam, closure, or fixture is included, at least one
drop shall be applied to each critical juncture, such as the seam edge.

B.45.4.5.3 For non-volatile liquid chemicals, the test cell shall be assembled in the open-top configuration with 0.3 Ipm,
£0.03 lpm of filtered air with a relative humidity of 80 percent, £5 percent flowing through the top of the cell. With the
open-top configuration, the test cell washer shall be allowed io be sealed by an impemmeable nonreactive sealant.
8.45.6 Interpretation. For permeation testing of chemical warfare agents specified in 8.45.4.2(1) and liquid and
gaseous industrial chemicals specified in 8.45.4.2(2), 8.45.4.3, and 8.45.4.4 the average cumulative permeation shali be
used to determine pass or fail perfformance.

Add new Annex items as follows:

A.8.45.4.2 Liquid chemicals are classified as non-volatile when their vapor-pressure at room temperature (20-25°C) is
5 mm Hg or less. This distinction between volatile and non-volatile is established in NFPA 1992, Standard on Liquid
Splash-Frotective Ensembles and Clothing for Hazardous Materials, for specifying liquid chemical hazards. Upon
release, volatile liquids quickly evaporate and the principal exposure to first responders is the chemical in a vapor form.
This distinction is used for determining how protective clothing materials are tested for permeation resistance against
liquid chemicals.

A.8.45.4.3 (see A.8.454.2)
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1951-46 Log#3 FAE-SCE Final Action: Reject
(8.47)

NOTE: This Proposal appeared as Comment 1951-115 (Log #62) which was held from the F2006 ROC on
Proposal 1951-1.

Submitter: Jeffrey O. Stull, International Personnel Protection, Inc.

Recommendation: Establish specific analytical and sampling procedures as part of the permeation tests for the toxic
industrial chemicals to minimize variability in the testing.

Substantiation: Current test procedures are too vague for consistent results from testing. As a minimum, certain test
parameters should be established, such as sampling rate and type of collection medium.

Committee Meeting Action: Reject

Committee Statement: The technical committee rejected the proposal because no changes fo the relative Class 3
performance requirements in NFPA 1994 were included.
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