
 
 

  
TECHNICAL COMMITTEE ON EMERGENCY MEDICAL SERVICES 

PROTECTIVE CLOTHING AND EQUIPMENT 
 

NFPA 1999 Pre-First Draft Meeting  
 

Hyatt Regency Crystal City 
2799 Jefferson Davis Highway 

Arlington, VA  22202 
 
 
 

 December 4, 2014 
 

Conference Call Line: 855-747-8824 
Passcode: 902034 

 
    

AGENDA 

 
Meeting Time - 9:00 a.m. to 5:00 p.m. ET 

 
 

1. Call to order – Tricia Hock, Chair 
 

2. Self-introduction of members and guests  
 

3. NFPA Staff Liaison Report – Dave Trebisacci 
 

4. Chair Remarks 
 

5. Approval of Minutes of September 9, 2014 TC web conference (attached) 
 

6. Approval of Minutes of November 10, 2014 TC web conference (attached) 
 

7. Review of proposed TIA to NFPA 1999 (attached) 
 

8. Old business 
 

9. New business 
 

a. Next meeting 
 

10. Adjourn 
 



 

 
 

  
TECHNICAL COMMITTEE ON EMERGENCY MEDICAL SERVICES 

PROTECTIVE CLOTHING AND EQUIPMENT 
 

NFPA 1999 Pre-First Draft Web Conference  
 

 November 10, 2014 
 
    

MINUTES 
 
 
 

1. Chair Tricia Hock called the meeting to order at 1:00 p.m. ET. 
 

2. A roll call of the members was taken, guests provided self-introductions. 
 

Members in Attendance (A) indicates alternate member: 
 
Tricia Hock, Chair   SEI  
Karen Lehtonen, Secretary Lion Apparel 
Jason Allen   Intertek 
Steven Corrado   UL 
James Davis   Columbus FF Local 67 
Patricia Freeman   Globe Manufacturing 
Bill Haskell   NIOSH NPPTL 
David Harris   U.S. Airforce 
Michael Laton   Honeywell 
Eugene Novak   MA Dept. of Public Safety 
Jeff Sadtler   IAFF 
William Fithian (A)  SEI 
Pamela Kavalesky (A)  Intertek Testing Services 
Richard MacKinnon (A)  IAFF 
Amanda Newsom (A)  UL 
Ashley Scott (A)   Lion Apparel 
 
David Trebisacci   NFPA Staff Liaison 
 
Guests in Attendance: 
 
Jessica Ambrose   Globe Manufacturing 
Mike Kienzle   W.L. Gore 
Beth Lancaster   DOD TSWG 
Philip Mann   Kappler 
Diane Redding   Lion Apparel 
Todd Simmons   Intertek 
Jeff Stull    International Personnel Protection 



 

Lisa Wickman   Globe Manufacturing 
Ken Willette   NFPA 

 
3. In her opening remarks, Chair Tricia Hock welcomed everyone to the web conference, and explained 

the reason for the meeting is to discuss a Tentative Interim Amendment (TIA) to NFPA 1999 related to 
personal protective equipment for first responders and first receivers against Ebola exposure hazards.  

 
4. Ken Willette, manager of NFPA’s Public Fire Protection Division, provided an overview of the TIA 

process, and discussed the differences between an expedited TIA versus a normal cycle.  
 

5. Jeff Stull provided a Power Point presentation that featured an overview of the possible changes that a 
TIA to NFPA 1999 might include (see attached draft TIA and Power Point). 

 
6. Tricia Hock appointed a task group to continue to review the proposed TIA and provide comments. The 

task group is as follows: 
 

 Bill Fithian, Chair 
 Steve Corrado 
 Pat Freeman    
 Pam Kavalesky 
 Mike Kienzle 
 Beth Lancaster 
 Karen Lehtonen  
 Amanda Newsom 
 Jeff Stull 
 
The chair requested that during the TIA review, the task group be mindful of the expectations of the 
Correlating Committee on Fire and Emergency Services Protective Clothing and Equipment with respect 
to test method validation (see Correlating Committee Note attached). The chair encouraged all other TC 
members and guests to also provide comments to the task group. 
  

7. The chair scheduled the next meeting of the committee for Thursday, December 4, 2014 in the DC 
area. A meeting notice with complete details will be sent out shortly. Subject matter experts and other 
stakeholders will be invited to attend this meeting to provide additional comments and input to the TIA. 
Individuals and organizations will also be encouraged to submit written comments to the TIA during the 
public comment period. 

 
8. The web conference adjourned at 2:10 p.m. on Monday, November 10, 2014 by unanimous consent.  

 



 

 
 

  
TECHNICAL COMMITTEE ON EMERGENCY MEDICAL SERVICES 

PROTECTIVE CLOTHING AND EQUIPMENT 
 

Pre-First Draft Web Conference  
 

 September 9, 2014 
 
    

MINUTES 
 
 
 

1. Chair Tricia Hock called the meeting to order at 1:00 p.m. ET. 
 

2. A roll call of the members was taken, guests provided self-introductions. 
 

Members in Attendance: 
 
Tricia Hock, Chair  SEI  
Steven Corrado  UL 
Patricia Freeman  Globe Manufacturing 
Michael Laton  Honeywell First Responder Products 
Eugene Novak  MA Dept. of Public Safety 
Jeff Sadtler  IAFF 
William Fithian  SEI 
Pamela Kavalesky Intertek Testing Services 
David Trebisacci  NFPA Staff Liaison 
 
Guests in Attendance: 
 
Jeff Stull   International Personnel Protection 

 
3. Dave Trebisacci provided the NFPA Staff Liaison report. He discussed the current revision cycle of 

NFPA 1999 and reviewed the current committee membership. 
 

4. Tricia Hock welcomed everyone to the conference, and introduced the new members of the committee. 
Ms. Hock also asked the committee to think about whether the scope and purpose of the standard 
should be changed and if the current product categories are still appropriate. She also noted the two 
most likely user groups of the standard are the (fire service) first responders and medical first receivers. 
 

5. The Minutes of the March 13, 2012 meeting in San Diego, CA were approved by unanimous consent. 
 

6. The committee reviewed the current edition of NFPA 1999, and discussed how the document could be 
improved. The committee also noted that an increased awareness of the standard could result in the 
certification of more products specified in NFPA 1999. Also, with increased awareness could come  
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references by governmental (OSHA, DHS, FEMA, NIOSH) and other organizations who may be able to 
adopt, accept and use NFPA 1999. The committee noted that fire service awareness of the standard at 
the present time is greater than that of the first receiver community.  

 
7. The committee tabled discussion on a possible selection, care and maintenance (SCAM) document 

until it has a better understanding of the changes that the next edition of NFPA 1999 could include.  
 

8. Ms. Hock appointed a task group to review the topics covered in items 4 and 6 above. The task group 
members are as follows: 

 
Bill Haskell (NIOSH) Chair 
Gene Novak 
Jeff Sadtler 
Jeff Stull 
 
The task group was asked to report their findings, and provide potential input, to the Chair and Staff 
Liaison by February 1, 2015.  NFPA staff is available to assist with conference calls or web conferences 
as may be required by the task group.  

 
9. Dave Trebisacci reported on two Correlating Committee efforts. The Correlating Committee note on test 

method validation was provided to the committee. Technical committees will be required to comply with 
the note when developing new test methods or revising existing ones. The CC also established a task 
group to review the Protective Clothing and Equipment Project, and provide suggestions as to how the 
project might be reorganized. 
 

10. Under new business, the next meeting dates will be determined once the task group has reported 
their findings to the chair and staff liaison. Ms. Hock indicated that the next meeting will be in 
2015, and could be either an in-person meeting or another web conference. Since NFPA 1999 is 
in a Fall 2017 cycle, the First Draft meeting will be an in-person meeting in early 2016.  

 
11. The web conference was adjourned at 2:15 p.m. on September 9, 2014. Motion to adjourn, Pamela 

Kavalesky, seconded by Patricia Freeman. Motion carried unanimously. 
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Proposed Tentative Interim Amendment for NFPA 1999-2013 

 

Proposed Content 

 

New Title: Standard on Protective Clothing and Ensembles for Emergency Medical Operations 

 

1.1.2 This standard shall also specify additional minimum design, performance, testing, documentation, 

and certification as requirements for single-use and multiple-use emergency medical protective ensembles 

comprising the protective clothing items described in 1.1.1 for protection from airborne and liquid borne 

pathogens. [renumber current 1.1.2 and successive paragraphs] 

 

1.2.2 The purpose of this standard shall also be to establish a minimum level of whole body protection for 

emergency services personnel and medical first receivers from airborne and liquid borne pathogens. 

[renumber current 1.2.2 and successive paragraphs] 

 

1.3.1 This standard shall apply to the design, performance, testing, and certification of new emergency 

medical garments; emergency medical examination gloves; emergency medical helmets; emergency 

medical cleaning/utility gloves; emergency medical work gloves; emergency medical facemasks; 

emergency medical face protection devices; emergency medical footwear and footwear covers; and 

medical care facility footwear; shall apply to single-use and multiple-use emergency protective ensembles 

of these items; and shall apply to ensembles and ensemble elements for the additional [C]BRN protection 

from specified biological and radiological terrorism agents. 

 

1.3.4* Other than the certification of emergency medical protective ensembles to the single-use, multiple-

use, and [C]BRN ensemble requirements of this standard, this standard shall not apply to respiratory 

protection in emergency medical operations as such requirements are specified by NIOSH in 42 CFR 84, 

and by OSHA in 29 CFR 1910.134 and 29 CFR 1910.1030. 

 

Add new referenced publications to Section 2.2: 

NFPA 1951, Standard on Protective Ensembles for Technical Rescue Incidents, 2013 edition. 

NFPA 1971, Standard on Protective Ensembles for Structural Fire Fighting and Proximity Fire Fighting, 

2013 edition. 

NFPA 1991, Standard on Vapor-Protective Ensembles for Hazardous Materials Emergencies, 2005 

edition. 

NFPA 1992, Standard on Liquid Splash-Protective Ensembles and Clothing for Hazardous Materials 

Emergencies, 2012 edition. 

NFPA 1994, Standard on Protective Ensembles for First Responders to CBRN Terrorism Incidents, 2012 

edition. 

 

Add new referenced publication to Section 2.3.3: 

ASTM E 96, Standard Test Methods for Water Vapor Transmission of Materials, 2013. 

 

3.3.23* Emergency Medical Cleaning/Utility Glove. Multipurpose glove, not for emergency patient 

care, that provides a barrier against body fluids, cleaning fluids, and disinfectants and limited physical 

protection to the wearer. 

 

3.3.8 Body Fluids. Fluids that are produced by the body, including, but not limited to, blood, semen, 

mucus, feces, urine, vaginal secretions, breast milk, amniotic fluid, cerebrospinal fluid, synovial fluid, 

sweat, and pericardial fluid. 

 

Commented [J1]: These changes align the title and 
administrative sections of the standard with the changes being 
made in other parts of the standard. 

Commented [J2]: This change is needed to prevent any 
mischaracterization that the multi-use protective ensemble cannot 
be used for some forms of patient care. NFPA 1999 currently does 
not define patient care. The related annex item is intended to 
address this issue. 

Commented [J3]: This change expands the current list of fluids 
to sweat and vomit hich has been deemed by CDC to be a potential 
carrier of pathogenic virus in the case of Ebola. 
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A.3.3.23 Emergency Medical Cleaning/Utility Glove. Emergency medical cleaning/utility gloves are 

not intended to be used as emergency medical examination gloves or emergency medical work gloves. 

Emergency medical cleaning/utility gloves are a moderately thick rubber glove and are not intended and 

should not be used have limited application for emergency patient care because these gloves might not 

provide adequate hand function in terms of dexterity and tactility for some medical tasks, such as 

palpitation of a pulse or setting an IV. Emergency medical cleaning/utility gloves also do not provide the 

necessary levels of physical protection that are met by emergency medical work gloves, which are 

suitable for extrication and other emergency medical operations where significant physical hazards might 

be faced. However, emergency medical cleaning/utility gloves are more robust and provide greater 

resistance to physical hazards compared to emergency medical examination gloves and can be suitable for 

body recovery and other medical functions where blood and other body fluids could be encountered 

outside the provision of emergency patient care. 

 

3.3.XX Elements(s). See 3.3.XX, Ensemble Elements. 

 

3.3.XX Ensemble Elements. The compliant products that provide protection to the upper and lower 

torso, arms, legs, head, hands and feet. 

 

3.XX* Single-Use Emergency Medical Protective Ensemble. An ensemble intended for a single use 

providing full body coverage consisting of a single-use emergency medical garment, single-use 

emergency medical examination gloves, emergency medical footwear, and eye and face protection 

devices. 

 

A.3.XX Single-Use Emergency Medical Protective Ensemble. Single-use medical protective ensembles 

are intended for applications where no exposed skin is permitted and the majority of the elements, 

including the garment, gloves, footwear covers and certain eye and face protection devices are disposable 

after use. These ensembles include a single-use medical protective garment that may be a coverall with or 

without a hood or separate garments that can include a hood. These ensembles include two pairs of any 

NFPA 1999 certified single-use emergency medical examination gloves. The use of double gloving is a 

precaution intended to offer additional protection and minimize the risk of cross-contamination during 

doffing. The effect of the double glove systems on hand function is not evaluated as part of this standard. 

These ensembles are also either configured with multiple-use emergency medical or multiple-use medical 

care facility footwear or single-use emergency medical footwear covers worn over standard footwear. 

Footwear certified to NFPA 1951, NFPA 1971, NFPA 1991, NFPA 1992, or NFPA 1994 may be 

substituted since these items have demonstrated material, seam, and overall product biopenetration 

resistance, integrity, and physical hazard resistance that is equivalent or greater than multiple-use 

emergency medical footwear specified in NFPA 1999. Eye and face protection is provided by a 

combination of emergency medical eye and face protection devices that may include goggles and 

faceshields that comply with ANSI Z87,1 requirements and respirators that are certified by NIOSH as 

N95 filtering facepieces that further demonstrate fluid resistance. Single-use medical protective 

ensembles may also be configured with the types of respirators established for multiple-use protective 

ensembles. 

 

3.XX* Multiple-Use Emergency Medical Protective Ensemble. An ensemble consisting of a multiple-

use emergency medical garment, outer emergency medical cleaning/utility or work gloves, inner single-

use emergency medical examination gloves, emergency medical footwear, and a respirator that provides 

full coverage of the face or head. 

 

A.3.XX Multiple-Use Emergency Medical Protective Ensemble. Multiple-use medical protective 

ensembles are intended for high-risk applications where no exposed skin is permitted and the majority of 

the elements can be reused, if properly cleaned and decontaminated. High-risk applications include 

Commented [J4]: It is important to indicate the types of that 
are anticipated by cleaning/utility glove. With the proposed 
changes in physical properties, it is proposed that these gloves off 
similar physical hazard resistance as multiple-use emergency 
medical work gloves. 

Commented [J5]: These definitions were taken from NFPA 
1971-2013. 

Commented [J6]: The broader “emergency medical footwear” 
is included because this term coverall both footwear and footwear 
covers; similarly, “emergency medical eye and face protection 
devices” pertains to a range of items that can be specified within 
NFPA 1999. 

Commented [J7]: New language describing single-use 
protective ensemble 

Commented [J8]: New language describing multiple-use 
protective ensemble 
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situations where there is an increased likelihood of contacting individuals or contaminated items where 

exposure to contaminated fluids can occur. The risk of exposure increases based on the amount and 

reliability of information on which the an individual is infected with a liquidborne pathogen, the expected 

proximity of the wearer to the affected individuals, the duration for which the wearer may be in proximity 

with an infected individual, and the likelihood for any exposure with contaminated liquids or waste as 

part of the operations. Multiple-use protective ensembles further offer higher degree of ruggedness and 

resistance to physical hazards. These ensembles consist of a multiple-use emergency medical garment that 

may be a coverall with or without a hood, or multiple garments that can include a hood. Hand protection 

is provided by the combination of a single-use examination glove worn underneath her first either a 

single-use emergency medical cleaning/utility glove or a multiple-use emergency medical work glove. 

Foot protection is provided by multiple-use emergency medical or multiple-use medical care facility 

footwear. Footwear certified to NFPA 1951, NFPA 1971, NFPA 1991, NFPA 1992, or NFPA 1994 may 

be substituted since these items have demonstrated material, seam, and overall product biopenetration 

resistance, integrity, and physical hazard resistance that is equivalent or greater than multiple-use 

emergency medical footwear specified in NFPA 1999.Single-use emergency medical footwear covers 

may be provided but are not required for the certification of these ensembles. Eye or face protection is 

provided by either (1) a NIOSH certified full facepiece air-purifying respirator with P100 filters, or (2) a 

NIOSH certified appropriate tight or loose fitting powered air-purifying respirator with a protection level 

of HE. 

 

In Table 4.4.1, change first row column to read “Multiple-use emergency medical garments and 

ensembles”, and first two instances of “Garment” in fourth column to “Garment or Ensemble” 

 

In Table 4.4.1, change first second column to read “Single-use emergency medical garments and 

ensembles”, and first two instances of “Garment” in fourth column to “Garment or Ensemble” 

 

5.1.2 Single-Use Emergency Medical Protective Garment and Ensemble Product Label 

Requirements. 

5.1.2.2 The product label shall have the certification organization’s label, symbol, or identifying mark and 

at least the following statement legibly printed on the product label: 

“THIS GARMENT [insert the term GARMENT or ENSEMBLE here] IS FOR SINGLE USE 

ONLY! 

THIS GARMENT [insert the term GARMENT or ENSEMBLE here] MEETS THE SINGLE-USE 

EMERGENCY MEDICAL GARMENT [insert the term GARMENT or ENSEMBLE here] 

REQUIREMENTS OF NFPA 1999, STANDARD ON PROTECTIVE CLOTHING FOR 

EMERGENCY MEDICAL OPERATIONS, 2013 EDITION. 

DO NOT REMOVE THIS LABEL!” 

5.1.2.4 Where the garment is certified as part of a single-use emergency medical protective ensemble, the 

following additional language shall be provided. 

TO PROVIDE FULL BODY PROTECTION, THE FOLLOWING ADDITIONAL ITEMS MUST 

BE WORN AS PART OF THIS ENSEMBLE. 

[list items including manufacturer name and model or style number.] 

 

5.1.3 Multiple-Use Emergency Medical Protective Garment and Ensemble Product Label 

Requirements. 

5.1.3.2 The product label shall have the certification organization’s label, symbol, or identifying mark and 

at least the following statement legibly printed on the product label: 

“THIS GARMENT [insert the term GARMENT or ENSEMBLE here] MEETS THE MULTIPLE-

USE EMERGENCY MEDICAL GARMENT [insert the term GARMENT or ENSEMBLE here] 

REQUIREMENTS OF NFPA 1999, STANDARD ON PROTECTIVE CLOTHING FOR 

EMERGENCY MEDICAL OPERATIONS, 2013 EDITION. 

Commented [J9]: Descriptions of the changes are indicated 
instead of providing a revised table. 
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DO NOT REMOVE THIS LABEL!” 

5.1.3.6 Where the garment is certified as part of a multiple-use emergency medical protective ensemble, 

the following additional language shall be provided. 

TO PROVIDE FULL BODY PROTECTION, THE FOLLOWING ADDITIONAL ITEMS MUST 

BE WORN AS PART OF THIS ENSEMBLE. 

[list items including manufacturer name and model or style number.] 

 

5.2.2 For protective ensembles, or protective ensembles certified to the [C]BRN requirements, the 

manufacturer shall provide the following additional instruction and information with each ensemble: 

(1) A statement that the only the ensemble and the specific items with which the ensemble has been 

certified must be worn together to ensure that the [C]BRN protection is provided. 

(2) A list of the specific items and interface components that must be worn as part of the [C]BRN 

ensemble, including each type of NIOSH CBRN APR, CBRN PAPR, or CBRN SCBA or approved 

breathing system(s) that the ensemble has been certified with. 

(3) Specific limitations associated with the use of the ensemble for a response involving biological threats 

or [C]BRN hazards, including but not limited to a statement that protection against radiological and 

nuclear hazards is limited to particulates only. 

(4) Specific care and maintenance provisions associated with properly maintaining the unique 

performance properties of the ensemble, its items, or interface components. 

(5) A statement that if the ensemble is used in an emergency involving biological or [C]BRN hazards that 

the ensemble be retired from use and not be further used. 

 

5.2.3* For single-use or multiple-use protective ensembles, the following additional instructions and 

information shall be provided: 

(1) The specific sequence and requirements for donning each item of the ensemble. 

(2) Specific recommended methods for cleaning each element when elements are combined or attached. 

(3) Specific considerations for decontamination to be employed during the doffing of ensemble elements.   

(4) The specific sequence, precautions, and requirements for doffing each item of the ensemble, when 

contaminated with body fluids, for the avoidance of cross-contamination of the individual wearer, other 

ensemble items, and the outside environment. 

 

A.5.2.3 The use of protective ensembles for protection against liquid-borne pathogens requires further 

information from the manufacturer that describes how and the order for putting on and taking off 

ensemble elements. This information is important for avoiding cross contamination of the individual 

wearer, ensemble elements, and the environment. When elements are integrated through interfaces, 

specific instructions should be provided that address if specific care is needed for cleaning of these items. 

Similarly, considerations for decontamination of the ensemble should be provided that address any 

restrictions for how ensemble elements should be decontaminated such as whether bleach or liquid-based 

disinfectants should be used. The manufacturer should indicate that their procedures may need to be 

adapted for specific missions and applications. 

 

6.1.1.8* Where the garment is certified as part of a single-use emergency medical protective ensemble, 

the manufacturer shall specify the use of any NFPA 1999 certified single-use emergency medical 

examination gloves (2 pairs – inner and outer), specified emergency medical footwear, specific eye and 

face protection devices, and a filtering facepiece respirator or single-use emergency to meet the 

requirement in 7.1.1.1. 

6.1.1.8.1 Emergency medical protective footwear shall be permitted to include any footwear certified to 

NFPA 1951, NFPA 1971, NFPA 1991, NFPA 1992, or NFPA 1994. 

6.1.1.8.2 Eye and face protection devices shall be permitted to include goggles and faceshields that only 

meet ANSI Z87.1 requirements. 

Commented [J10]: Changes are needed in this section as well 
to address the new ensembles. 

Commented [J11]: It is recommended to keep this as a 
separate section because it address specific provisions for the use 
of ensembles 

Commented [J12]: This annex item attempts to explain the 
type of information needed for addressing additional ensemble 
instructions. 
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6.1.1.8.3 The filtering facepiece respirator shall be a NIOSH certified filtering facepieces in accordance 

with Title 42, Code of Federal Regulations, Part 84, “Approval of Respiratory Protective Devices” that is 

also meets the requirements of ASTM F2100, Standard Specification for Performance of Materials Used 

in Medical Face Masks. 

6.1.1.8.4 The manufacturer shall be permitted to specify respirators that meet the requirements in 

6.1.2.9.2. 

 

A.6.1.1.8 See A.3.3.XX, Single-Use Emergency Medical Protective Ensemble. 

 

6.1.2.9* Where the garment is certified as part of a multiple-use emergency medical protective ensemble, 

the manufacturer shall specify the use of specific emergency medical cleaning/utility or work gloves worn 

over single-use medical emergency examination gloves, multiple-use emergency medical footwear, and 

full face piece respirators to meet the requirement in 7.1.2.1. 

6.1.2.9.1 Emergency medical protective footwear shall be permitted to include any footwear certified to 

NFPA 1951, NFPA 1971, NFPA 1991, NFPA 1992, or NFPA 1994. 

6.1.2.9.2 Full face respirators shall be NIOSH certified as either full facepiece air-purifying respirator 

with minimum protection level of P100 or an appropriate tight or loose fitting NIOSH approved powered 

air-purifying respirator with a protection level of HE. All respirators shall be approved in accordance with 

Title 42, Code of Federal Regulations, Part 84, “Approval of Respiratory Protective Devices.” 

6.1.2.9.3 Where a loose fitting powered air-purifying respirator is specified, then the materials used int eh 

construction of the hood shall meet the garment material performance requirements specified in either 

7.1.1.1 with the exception of the requirement in 7.1.1.8, or 7.1.1.2 with the exception of 7.1.2.9.  

 

A.6.1.2.9 See A.3.3.XX, Multiple-Use Emergency Medical Protective Ensemble. 

 

7.1.1.1 Full body or full torso garments, including, but not limited to, ensembles, coveralls, coats, jackets, 

pants, and overalls, shall be tested for liquidtight integrity as specified in Section 8.2, Liquidtight Integrity 

Test One, and shall allow no water penetration. 

 

7.1.1.8 Garment materials for full body garments including, but not limited to, ensembles, coveralls and 

full torso and limb encapsulating garments shall be tested for total heat loss as specified in Section 8.32, 

Total Heat Loss Test, and shall have a total heat loss value of 450 W/m2 or greater moisture vapor 

transmission rate as specified in Section 8.43, Moisture Vapor Transmission Rate Test, and shall have a 

moisture vapor transmission rate of 650 g/m2-24 hr or greater. 

 

7.1.2.1 Garments or ensembles shall be tested for liquidtight integrity as specified in Section 8.2, 

Liquidtight Integrity Test One, and shall allow no water penetration. 

 

7.2.1.6 Examination gloves shall be tested for dexterity as specified in Section 8.14, Dexterity Test One, 

and shall have test times no greater than 106 120 percent of baseline test measurements. 

 

7.2.2.5 Cleaning/utility glove materials shall be tested for puncture resistance as specified in Section 8.13, 

Puncture Resistance Test One, and shall have a puncture resistance of greater than 10 9 N (2.3 2 lbf). 

 

7.2.2.7 Cleaning/utility glove materials shall be tested for abrasion resistance as specified in Section 8.25, 

Abrasion Resistance Test Two, and shall not show wear-through after 1000 100 cycles. 

 

7.2.3.3 Work glove body materials shall be tested for puncture resistance as specified in Section 8.13, 

Puncture Resistance Test One, and shall have a puncture resistance of greater than 22 9 N (5 2 lbf). 

 

Commented [J13]: This was paragraph originally set as a 
separate requirement in Section 6.3.1.  

Commented [J14]: This requirement was originally set as a 
separate requirement as part 6.3.3. 

Commented [J15]: This requirement is proposed to ensure that 
the materials used on the construction of PAPR hoods meet the 
same barrier and strength requirements that are specified for 
garment materials. 

Commented [J16]: This change is needed because lightweight 
materials do not lay flat on the plate due to the air flow and thus 
are subject to lower THL values as an artifact of the test. The 
suggested MVTR is comparable to a THL of 450 W/m2 

Commented [J17]: This change is based on the observation by 
certification laboratories that the current test offers little margin of 
passing and the criteria do not take into account its high level of 
variation 

Commented [J18]: This change mimics NFPA 1994, Class 3 

Commented [J19]: The current test is too aggressive for what 
are deemed acceptable field performing products 

Commented [J20]: This change and the next two changes align 
work gloves with cleaning/utility gloves 
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7.2.3.5 Work glove body composite materials shall be tested for abrasion resistance as specified in 

Section 8.25, Abrasion Resistance Test Two, and shall not show wear-through after 100 cycles. 

 

7.2.3.6 Gloves shall be tested for hand function as specified in Section 8.26, Dexterity Test Two, and 

shall have an average percent of barehanded control not exceeding 170 200 percent. 

 

7.4.2.3 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.19, 

Abrasion Resistance Test One, and the relative volume loss shall not be greater than 200 250 mm3. 

 

7.4.3.3 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.19, 

Abrasion Resistance Test One, and the relative volume loss shall not be greater than 200 250 mm3. 

 

8.1.3.7 Garments shall be washed and dried for a total of 25 10 washing and 25 10 drying cycles. 

 

8.1.4 Flexural Fatigue Procedure for Gloves. Sample gloves shall be subjected to one full cycle of 

testing for dexterity testing as specified in Section 8.14 for emergency medical examination gloves and as 

specified in Section 8.27 for emergency medical cleaning/utility gloves donned on an individual with a 

hand size corresponding to the glove and the test subject shall flex the gloves in a complete fist closing 

motion every 3 seconds for a total of 100 times for each glove.   

 

8.2.2.3 Where ensembles are tested, specimens shall include all items that are specified as part of the 

ensemble in 6.1.1.8 or 6.1.2.9. 

 

8.2.3.1 Samples for conditioning shall be complete garments or ensembles. 

 

8.2.3.2 Single-use garment and ensemble samples shall be conditioned as specified in 8.1.2. 

 

8.2.3.3 Multiple-use ensemble garment and ensemble samples shall be conditioned as specified in 8.1.3 

and then conditioned as specified in 8.1.2.  All other ensemble elements shall be conditioned as specified 

in 8.1.2.   

 

8.2.4.2 In the testing of garments, the mannequin used in testing shall have straight arms and legs, with 

the arms positioned downward at the mannequin’s side. 

 

8.2.4.3 In the testing of ensembles, the mannequin used in testing shall have a straight legs, a straight 

right arm positioned downward at the mannequin’s side, and a bent left arm, with the left arm bent 

upward at 135 degree angle at the elbow from the mannequin’s side. 

 

8.2.5.4 For single-use garments and ensembles, the suited mannequin shall be exposed to the liquid spray 

for a total of 8 4 minutes — 2 1 minutes in each of the four specified mannequin orientations. For 

multiple-use garments and ensembles the suited mannequin shall be tested for a total of 8 minutes with 2 

minutes in each of the four specified mannequin orientations. 

 

8.13.4.1 Specimens shall be tested in accordance with ASTM F1342, Standard Test Method for 

Protective Clothing Material Resistance to Puncture, using Test Method A with the following 

modification:. 

8.13.4.2 The modifications specified in 8.13.4.2.1 through 8.13.4.2.3 shall apply. 

8.13.4.2.1 A 0.025 mm (0.01 in.) thick, ultrahigh molecular weight high-density polyethylene shall be 

used as a standard reference material. 

8.13.4.2.2 Puncture probes shall be qualified first before use in testing by showing an average puncture 

resistance of 10.3 N (2.3 lbf). 

Commented [J21]: This change aligns correction that was 
made to other standards in the project 

Commented [J22]: This change provides a correction that was 
made to other standards in the project 

Commented [J23]: Same change for medical care facility 
footwear 

Commented [J24]: The current conditioning requirement is 
impractical and results in less physical action on the gloves as 
compared to the proposed, simpler alternative. 

Commented [J25]: Changes are made to the liquid integrity 
test to accommodate ensemble by correct specifying full ensemble 
for testing and employing the method in NFPA 1992 and NFPA 1994 
to evaluate the sleeve-glove interface. Given the difference in risk, a 
short duration exposure is used for single-use garments and 
ensembles. 

Commented [J26]: The puncture probe calibration procedure 
only appears in NFPA 1999 and has not be subject to an 
interlaboratory validation; no tolerance has been provided for the 
use of the standard reference material. 
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8.13.4.2.3 (1) The compression load cell shall be capable of discerning 0.5 N (0.1 lbf) of force in the 

range suitable for the glove material being tested. The upper limit of the load cell shall not be more than 

10 times the actual puncture resistance measured for the glove specimens. 

 

8.18.7.2 Cut resistance testing shall be performed under a load of 25 75 g (0.9 2.5 oz). 

 

8.18.8.3 Cut resistance testing shall be performed under a load of 150 75 g (5.3 2.5 oz). 

 

Delete current Section 8.24.1 through 8.24.7 and replace with: 

8.24 Chemical Permeation Resistance Test. 

8.24.1 Application. This test method shall apply to cleaning/utility glove materials. 

8.24.2 Specimens. A minimum of three specimens shall be tested. 

8.24.3 Sample Preparation. Specimens shall be conditioned as specified in 8.1.2. 

8.24.4 Procedure. 

8.24.4.1 Permeation resistance shall be measured in accordance with ASTM F 739a, Standard Test 

Method for Resistance of Protective Clothing Materials to Permeation by Liquids or Gases Under 

Conditions of Continuous Contact, at 25°C, ±2°C (77°F, ±3°F), using the following test parameters and 

modifications: 

(1) A test duration of 1 hour shall be used. 

(2) The test shall be done in the closed loop configuration, using distilled water as the collection medium. 

(3) The selected method of detection shall have a sensitivity for measuring a cumulative permeation of 

0.1 μg/cm2 over the 1-hour test period. The actual sensitivity of the selected method of detection shall be 

determined. 

(4) The total cumulative permeation over 1 hour shall be measured in lieu of breakthrough time and 

permeation rate. 

8.24.2 Permeation resistance shall be separately evaluated against the following chemicals: 

(1) 40 percent weight-for-weight (w/w) solution of glutaraldehyde 

(2) 70 percent w/w isopropanol 

(3) 5 percent solution of sodium hypochlorite 

(4) 30 percent w/w hydrogen peroxide 

Renumber current 8.24.8 and 8.24.9 as 8.24.5 and 8.24.6, respectively. 

 

8.25.7 Specific Requirements for Testing Cleaning/Utility Gloves. Testing shall be conducted under a 

load of 500 g, and specimens shall be examined after 1000 100 cycles. 

 

8.25.8.2 Testing shall be conducted under a load of 500 g, and specimens shall be examined after 1000 

100 cycles. 

 

8.43 Moisture Vapor Transmission Rate Test. 

8.43.1 Application. This test method shall apply to the single-use protective garment materials or 

composites. 

8.43.2 Specimens. 

8.43.2.1 Moisture vapor transmission rate testing shall be conducted on at least three specimens. 

8.43.2.2 Specimens shall consist of all layers in the protective garment composite arranged in the order 

and orientation as worn. 

8.43.2.3 Specimen composite shall consist of base composite layers only required to meet the 

specifications of this standard. 

Specimens shall not include layers added for reinforcement, or externally added materials for visibility or 

identification. 

8.43.3 Sample Preparation. 

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

Commented [J27]: This test method changes are made to 
match cleaning/utility and work glove cut resistance criteria to 
NFPA 1994, Class 3. 

Commented [J28]: The current test procedures do not work 
with aqueous based chemical challenges. The procedures appearing 
in the 2003 edition of NFPA 1999 has been reinstiuted. 

Commented [J29]: These changes reflect a reduction to a 
practically achievable level of abrasion resistance. Just as a basis for 
comparison, most outer shell materials cannot meet the 1000 cycle 
requirement. 

Commented [J30]: This test provides an alternative, workable 
method for measuring garment material breathability based on an 
industry standardized method and is consistent with industry 
practice for these types of materials. 
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8.43.3.2 Specimens to be tested shall be conditioned as specified in 8.1.2. 

8.43.4 Apparatus. The test apparatus shall be as specified in ASTM E 96, Standard Test Methods for 

Water Vapor Transmission of Materials. 

8.43.5* Procedure. Testing shall be conducted in accordance with ASTM E 96, Standard Test Methods 

for Water Vapor Transmission of Materials, with the following modifications: 

(1) The specimen shall be placed on the test plate with the side normally facing the human body toward 

the test plate. 

(2) For multiple layers, the layers shall be arranged in the order and orientation as worn. 

(3) Procedure B, Water Method at 23°C (73.4°F) as specified in X1.1.2 of ASTM E 96, Standard Test 

Methods for Water Vapor Transmission of Materials, shall be used. 

8.43.6 Report.  The individual and average moisture vapor transmission rate of all specimens shall be 

recorded and reported. 

8.43.7 Interpretation. Pass/fail determination shall be based on the average reported moisture vapor 

transmission rate of all specimens tested. 
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Technical Merit 

 

The outbreak of Ebola Virus Disease (EVD) and escalation of civilian deaths in West Africa has heighted 

the potential for a possible epidemic reaching other parts of the world including the United States. While 

it is unknown how many cases of EVD will occur domestically until the disease is fully contained, the 

current situation has demonstrated that the United States is not as fully prepared as it should be for 

confronting highly deadly liquid-borne pathogens among its population. First response organizations, 

including EMS personnel, law enforcement officers, and firefighters, as well as especially medical first 

receivers will be and have been in contact with potentially infected persons. 

 

Specific recommendations for the selection and use of personal protective equipment (PPE) have been 

provided by several organizations including the Center for Disease Control (CDC), World Health 

Organization, and Doctors without Borders.  The majority of PPE guidance has focused on healthcare 

workers with the most recent guidance from CDC requiring (1) repeated training and demonstrated 

competency for healthcare workers in the wearing and use of PPE, (2) selection of PPE so that no skin is 

exposed, and (3) supervised donning and doffing of PPE. Further details are provided in this guidance for 

PPE selection, donning, and doffing procedures. This guidance is found at: 

 

http://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html  

 

In addition, CDC and the HHS Office of the Assistant Secretary for Preparedness and Response (ASPR) 

have prepared the “Detailed Emergency Medical Services (EMS) Checklist for Ebola Preparedness,” 

found at: 

 

http://www.cdc.gov/vhf/ebola/pdf/ems-checklist-ebola-preparedness.pdf  

 

This checklist identifies basic types of personal protective equipment that first responder [EMS] 

organizations should have on hand as part of a preparedness and response program. The CDC recognizes 

EMS personnel as any first responder including but not limited to law enforcement, fire services and 

HAZMAT teams. In this checklist, CDC and ASPR acknowledge the Interagency Board for Equipment 

Standardization and Interoperatbility (IAB). To meet the specific needs of first response organizations, 

the IAB provided detailed recommendations for PPE in a document release 24 October 2014: 

 

https://iab.gov/Uploads/IAB%20Ebola%20PPE%20Recommendations_10%2024%2014.pdf  

 

Consistent with its practice, the IAB attempted to define PPE in terms of meeting national consensus 

standards. While the IAB recognized that NFPA 1999 is properly positioned in its overall criteria for 

establish both material/seam biopenetration resistance and overall liquid integrity consistent with the 

threats presented by the current and potential future epidemics, it was noted that there as a lack of 

certified products that are currently certified to NFPA 1999.  

 

The appropriateness of PPE against EVD and other similar highly infectious pathogens is also predicated 

on providing ensembles of PPE items that are properly integrated for full body protection that do not 

leave exposed skin. Specific design requirements or methods of making this performance assessment are 

not currently specified in NFPA 1999 for the creation of ensembles as specified by the IAB. The reliance 

on taping and other means to protect workers leads to highly varied protection levels and can interfere 

with the doffing of contaminated ensembles.  

 

The majority of proposed changes to NFPA 1999 define specific ensembles that tie individual clothing 

items together for providing full body protection for first responders and by applying an overall liquid 

integrity evaluation to demonstrate the level of performance consistent with the provision that there be no 

http://www.cdc.gov/vhf/ebola/hcp/procedures-for-ppe.html
http://www.cdc.gov/vhf/ebola/pdf/ems-checklist-ebola-preparedness.pdf
https://iab.gov/Uploads/IAB%20Ebola%20PPE%20Recommendations_10%2024%2014.pdf
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unprotected skin as now recommended by CDC. Two specific ensembles have been created on the basis 

of already specified items of protective clothing and equipment that exist within NFPA 1999. The new 

single-use emergency medical ensemble is consistent with the “low risk PPE” category established by the 

IAB, while the new multiple-use emergency medical ensemble reflects the IAB “high risk PPE” category. 

These ensembles build on current NFPA 1999 test methods and criteria for individual items of protective 

clothing. Specific references have also been made to define appropriate respiratory protection devices that 

have been defined by the IAB to complete specific ensembles. 

 

Additional changes have been proposed to correct some portions of NFPA 1999 that create conflicting 

requirements or test methods and criteria that cannot be adequately implemented for defining appropriate 

PPE for protection against liquidborne pathogens for certain items. These changes are necessary to allow 

the certification of the affected item that can then be employed as part of the newly defined ensembles 

that are needed for first responder protection. Specific rationales for these changes are provided in the 

table below. 

 

Paragraph Proposed Change Rationale 

7.1.1.1 Add ensembles as part of garment 

requirements 

Applies test to full single-use emergency medical 

ensembles 

7.1.1.8 Add ensembles as part of garment 

requirements 

Applies test to full single-use emergency medical 

ensembles 

7.1.1.8.1 Add additional test to address 

garment breathability 

THL test underestimates breathability of lightweight 

fabrics since air flow lists materials off of test plate; 

new test is established industry practice for 

assessing fabric breathability and proposed criteria 

align with THL of 450 W/m2 

7.1.2.1 Add ensembles as part of garment 

requirements 

Applies test to full multiple-use emergency medical 

ensembles 

7.2.1.6 Relax dexterity criteria for 

examination gloves 

Current criteria are not always met by existing 

gloves and bias against slightly thicker gloves that 

are appropriate for patient care; proposed criteria 

take into account large degree of test variation 

7.2.2.5 Slightly reduce puncture resistance 

requirement for cleaning/utility 

gloves 

Aligns puncture resistance criteria with 

requirements of NFPA 1994, Class 3 that has 

several certified products with no specific glove 

complaints 

7.2.2.7 Reduce abrasion resistance 

requirement for cleaning/utility 

gloves 

Current requirement is considered to be 

unachievable for anticipated gloves 

7.2.3.3 Reduce puncture resistance for 

work gloves 

See 7.2.2.5 

7.2.3.5 Reduce abrasion resistance 

requirement for work gloves 

See 7.2.2.7 

7.2.3.6 Increase hand function requirement 

for work gloves 

Aligns work glove requirement with same 

requirement for cleaning/utility gloves 

7.4.2.3 Increase allowable footwear 

abrasion for multiple-use 

emergency medical footwear 

Makes correction applied to other related standards 

in the project 

7.4.3.3 Increase allowable footwear 

abrasion for multiple-use 

emergency medical footwear 

See 7.4.2.3 
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Paragraph Proposed Change Rationale 

8.1.3.7  Reduce number of launderings used 

as preconditioning of multiple use 

launderings 

Current laundering is considered excessive and 

beyond the intended service life of multiple-use 

garments; the laundering is considered primarily as 

a means for demonstrating garment ruggedness; 

garments with special interfaces or attachments are 

not believed to be able to hold up under the 25 

launderings while still providing adequate durability 

in the field to multiple reuses; the proposed change 

aligns the laundering preconditioning with NFPA 

1951 (for technical rescue garments) that are 

considered to have greater or at least similar 

ruggedness protection needs. 

8.1.4 Change flex preconditioning for 

cleaning/utility and work gloves 

The current procedures utilize individuals 

conducting the procedures of the respective 

dexterity or hand function tests for gloves. This is 

both inefficient and not taxing of the gloves. The 

proposed procedures are simple, more rigorous, and 

easier to apply. 

8.2.2.3, 

8.2.3.1, 

8.2.3.2, 

8.2.3.3 

Add ensembles as part of liquid 

tight integrity testing 

The proposed changes address testing of both 

single-use and multiple-use emergency medical 

ensembles for liquidtight integrity, the key 

evaluation for assessing the performance of the 

newly defined ensembles. 

8.2.4.2, 

8.2.4.3 

Differentiate manikin position 

between garment and ensemble 

testing 

No changes is indicated in the testing of garments, 

but the left arm of the manikin is raised as currently 

specified in NFPA 1992 and NFPA 1994 for 

ensemble testing to evaluate the sleeve-glove 

interface; the specific recommended position has 

been validated by ITS and UL in a recent 

government study.  

8.2.5.4 Change exposure time for 

liquidtight integrity testing of 

single-use garments and ensembles 

Further differentiation is needed between low risk 

and high risk ensembles for liquid protection. The 

four minute duration for single-use protective 

ensembles is consistent with NFPA 1994, Class 

requirements. 

8.13.4.1 Remove current puncture probe 

calibration procedure 

The puncture probe calibration procedure only 

appears in NFPA 1999 and has not be subject to an 

interlaboratory validation; no tolerance has been 

provided for the use of the standard reference 

material. 

8.18.7.2 Increase cut resistance for 

cleaning/utility gloves 

Aligns cut resistance criteria with requirements of 

NFPA 1994, Class 3 that has several certified 

products with no specific glove complaints 

8.18.8.3 Decrease cut resistance for work 

gloves 

See 8.18.72 

8.24 Replace chemical permeation 

procedures with test method 

provided in NFPA 1999-2003 

Current procedures cannot be used with aqueous-

based liquid challenges for effective measurement 

of permeation, particularly when a liquid collection 

medium is used. 
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Paragraph Proposed Change Rationale 

8.25.7 Reduce the number of applied 

abrasion cycles on cleaning/utility 

gloves 

See 7.2.2.5 

8.25.8.2 Reduce the number of applied 

abrasion cycles on work gloves 

See 7.2.2.7 

8.43 Add new standard test for 

measurement of water vapor 

transmission rate of single-use 

garment materials 

See 7.1.1.8.1 

 

 

Emergency Nature 

 

There is an extreme urgency for modifying and correcting NFPA 1999 to address the current PPE needs 

of first responders and medical first receivers against EVD and future outbreaks for highly infectious 

pathogenic diseases. NFPA 1999 was originally created to deal with the threat of HIV and Hepatitis 

Viruses. While it establishes appropriate levels of material/seam biopenetration resistance and overall 

liquid integrity, the development and prior revisions of this standard did not anticipate the specific 

additional protection needs posed by highly virulent transmissible disease, which can be encountered by 

first responders and medical first receivers, for which the standard is intended. In addition, certain 

products cannot be certified because of conflicts and unobtainable performance current specified in some 

requirements. The required approach demands an integrated ensemble of certified items that can be 

combined to provide full body protection.  


