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AGENDA 
 

Tuesday, July 19, 2011 (start time 9:00 a.m., continuing to the close of business on July 21) 

 

1. Self-introduction of members and guests  
 

2. NFPA Procedural Statement and Staff Liaison Report – Dave Trebisacci 
 

3. Chairman’s Remarks – Chair Dan Rossos (Tour update) (Testing verification) 
 

4. Approval of the Minutes of the January 2011 meeting in Orlando, FL 

 
5. Discussion – New Technology (flat pack) – Jeff Stull 

 

6. Discussion - TIA to NFPA 1981 - (attached) 

 
7. TC review of public proposals to NFPA 1989 (attached) 

 
8. TC review of public proposals to NFPA 1852 (attached) 

 
9. TC review of public proposals to NFPA 1981 (attached) 

 
10. Committee proposals 

 
a. TG Report on Mask Lens   (see attached documents) 
b. TG Report on Communications (see attached documents) 
c. TG Report on Buddy Breathers (see attached document) 
d. TG Report on 1981 Standard Division (Structure Fire /Emergency Services)  

 
11. Old business 

 
12. New business – next meeting March 2012 

 
13. Adjourn at close of business on Thursday, July 21, 2011 



Report on Proposals  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-     Log #1  FAE-RPE

_______________________________________________________________________________________________

Tom Kissner, Smithsburg, MD
Instead of changing the cylinders, why don't you just change the bracket that holds the cylinder?

Make all of the manufactures can to a ratchet type assembly. Have NIOSH and OSHA lift there cylinder requirement by
the same manufacture to gain there certification for use.

Agree, but with changes.

_______________________________________________________________________________________________
1981-     Log #2  FAE-RPE

_______________________________________________________________________________________________

David Covington, San Antonio Fire Department
It is my understanding that the committee is working on cylinder interoperability compatibility.

Although this may be a good idea, I caution the committee to consider it very carefully in light of recent events in San
Antonio.  We recently experienced a number of o-ring failures where the SCBA valve screws in to the cylinder.  After
sending units to NIOSH and Southwest Research Institute (a respected research lab in San Antonio), we have found
that the type of fitting that we now use in our SCBA cylinders is antiquated and based on a 1965 CGA standard.

The engineers at SWRI have concluded that the design is flawed and this would explain our o-ring
failures.  Our informal poll of departments confirmed that virtually all SCBA manufacturers have o-ring issues.  The CGA
spec does not include an o-ring but allows it when hand tightening.  We have more information if you wish to see it, but
the real issue is that it would be wrong to build an interoperability based on a defective design that has plagued the fire
service for many years.  The correct method would be to consult the dive people who have ditched the design and work
out a new fitting that works for firefighters.

_______________________________________________________________________________________________
1981-     Log #3  FAE-RPE

_______________________________________________________________________________________________

I. David Daniels, International Association of Fire Chiefs
The Safety, Health and Survival section of the IAFC is in favor of changes to SCBAs that provide

for interoperability. To this end, we believe that the most effective approach would be to require the retroactive
installation of a standardized RIC/RIT connection, in addition to requiring that all new assemblies be provided with the
connection. We agree that work needs to be done on cylinder standardization, but do not feel it reasonable to expect
that this would occur in a reasonable period of time, given the technical financial and legislative changes that will be
necessary to accomplish this.

The problem with cylinder standardization in the standard is the reality that many agencies will not be
able to comply with the requirement in the short term principally for financial reasons. Fire Departments continue to
struggle with shrinking budgets; therefore, it does not seem like a good idea to create a requirement that few will strive
to achieve due to perceptions barriers, when the same objective can be achieved by alternative means. Further, a
requirement in the standard for standardization of cylinders may create a greater safety hazard in its place if
organizations elect to ignore it.
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Report on Proposals  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-     Log #4  FAE-RPE

_______________________________________________________________________________________________

Roger Donnellan, Waynesville, NC
Every new SCBA purchased has a RIT fitting at the cylinder valve.  This RIT fitting is universal on

all new SCBA no matter the manufacturer.  The new NFPA update on SCBA proposed enhanced communications and
CBRN, both of these proposed upgrades are long overdue.  You should also include a self rescue on SCBA's harness,
when all other avenues are closed.
I suggest removal of all 2,200 psi and 3,000 psi SCBA's cylinders and upgrade to 4,500 psi 1,200, 1800 and 2400

liters.  All cylinder valve outlets should be on the same side.
I disagree that there will be no more innovations on SCBA's.

_______________________________________________________________________________________________
1981-     Log #5  FAE-RPE

_______________________________________________________________________________________________

Tom May, Rochester, NY
I would like to comment on the SCBA Standard 1981.

The heads up display is a good idea to remind wearers of their air supply, but I have found problems.  In very dark
conditions the bright lights opposes one's night vision.  While searching for both life and fire I find the heads up display
very distracting, and I feel more blind than usual.
My suggestion is to try using all red lights to allow better night vision, or just one red light that comes on at 1/2 the

bottles capacity.
The current heads up display could cause as many problems as it solves.  I can imagine that some

one could miss the signs of rollover, or miss finding a fire when the glow of a fire is not seen due to that blinding green
light in one's face.
I have heard the same comments from other firefighters, but no one seems to know how to make changes.  I assume

this is a start.  I have also heard that NFPA codes are mainly developed by industry and those who do not use the
firefighting equipment.  I hope that the firefighters who use the equipment are listened to.
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Report on Proposals  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-     Log #6  FAE-RPE

_______________________________________________________________________________________________
J. Roger Lackore, Pierce Manufacturing, Inc.

Add new text as follows:
6.7 Provisions for SCBA Retention in on an Apparatus
6.7.1 Each SCBA shall maintain an area clear of all obstructions forming a cylindrical area concentric with the bottle

and one inch greater in radius than the bottle radius. For a cylinder with a dome shaped top this clear area shall begin 1
inch below the point where the spherical top of the bottle transitions into the cylindrical body of the bottle. For cylinders
with flat tops, this clear area shall begin 2 inches below the top of the cylinder. This clear cylindrical area shall extend to
4 inches above the top of the bottle (see fig 1).
6.7.2 Each SCBA shall maintain a clear annular area concentric with the bottle, one inch greater in radius than the

bottle radius, and 2 inches in height beginning at the back of the SCBA bottle and sweeping 160 degrees both clockwise
and counterclockwise around the bottle. This clear annular area shall be located vertically on the bottle beginning on the
plane at which the spherical top of the bottle transitions into the cylindrical body of the bottle, and extending downward
(see fig 2). This area may overlap with the clear area specified in paragraph 6.7.1.
6.7.3 The bottle valve (or other lowest component) of each SCBA shall include a vertical surface with an area on the

side of the bottle where the pack is mounted that is clear of obstructions for 1.5 inches up from the bottom of the
component and for 0.5 inches from the valve (see fig 3).
6.7.4 Each SCBA pack shall be attached to the cylinder and constructed in such a manner that the SCBA can be

extracted from a retention device that grips the cylinder with a maximum force of 80 lbs without damaging the pack for
the expected life of the SCBA.
6.7.5 The SCBA bottle valve shall remain attached to the bottle without damage when a force of 20 times the weight of

the bottle and pack is exerted at the CG of the SCBA for 10 seconds with the SCBA being held in two places, at the top
of the bottle and at the extreme end of the valve.

SCBAs are commonly located inside the occupant area of fire or emergency vehicle apparatus. NFPA
1901 requires that such SCBAs be retained in a bracket to a minimum of 9 gs of deceleration to protect the occupants
from the SCBA becoming a projectile in the event of a crash. SCBA retention bracket manufacturers struggle to design
devices to adequately grip the bottle. The wide variety of SCBA pack designs, and the constant redesign of these
products, makes it very difficult to ensure that a retention bracket will work with any SCBA manufactures product. This
restricts inner-operability and places an undue burden on the fire service. This proposal establishes standards that
would provide clear areas on each SCBA cylinder around which the SCBA retention device manufacturer can design
universal products. It also establishes a minimum standard for SCBA pack durability when subjected to the repeated act
of extracting the SCBA from a retention device that grips the cylinder to retain it in a device.
The 80 lb extraction force criteria is based on actual measurements of various SCBA holders on the market. As a

base-line, the old “broom-clip” style bottle holders require 35 lb extraction force. This value also seems reasonable since
the weight of the bottle and pack can weigh as much as 35 lbs, and the pack should survive continually pulling of at
least twice its own weight so that it can last through the riggers of use at the fire scene.
The SCBA is commonly secured into the holder by gripping the bottle at the top, and the valve at the bottom. Although

testing indicates that the typical bottle valve is more than strong enough to withstand the retention forces using this
method of gripping, there does not appear to be any minimum valve strength criteria in the standard that would assure
that future valves would always be strong enough to be treated in this manner without damage. The factor of 20 is well
over the 9 g factor in 1901, but rather matches the FMVSS 207 seating systems. The logic being that if the seat should
be held to the vehicle at 20 g, then the pack should be retained in the seat to 20 g.
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Report on Proposals  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-     Log #7  FAE-RPE

_______________________________________________________________________________________________
Roger Lackore, Pierce Mfg.

Add new text to read as follows:
6.7 Provisions for SCBA Retention in Fire Apparatus
6.7.1 Each SCBA shall maintain a space at the top of the bottle that is clear of all obstructions for retention devices that

grab the top of the bottle. This space shall be bounded by a cylindrical volume concentric with the bottle and one inch
greater in radius than the bottle radius. For a cylinder with a dome shaped top this clear area shall begin 1 inch below
the point where the spherical top of the bottle transitions into the cylindrical body of the bottle (see fig. 1A). For a
cylinder with a flat top, this clear volume shall begin 2 inches below the top of the cylinder (see fig. 1B). Each clear
volume shall be preserved for at least 4 inches above the top of the bottle.
6.7.2 Each SCBA shall maintain a space near the top of the bottle that is clear of all obstructions for retention devices

that grab around the body of the bottle. This space shall be bounded by an annular volume concentric with the bottle,
1.0 inch greater in radius than the bottle radius, and 2.0 inches in height beginning at the back of the SCBA bottle and
sweeping 160 degrees both clockwise and counterclockwise around the bottle. For a cylinder with a dome shaped top
this clear volume shall begin 1 inch below the point where the spherical top of the bottle transitions into the cylinderical
body of the bottle (see fig. 2A). For a cylinder with a flat top, this clear volume shall begin 2 inches below the top of the
cylinder (see fig. 2B). This volume may overlap with the volume specified in paragraph 6.7.1.
6.7.3 The bottle valve (or other lowest component) of each SCBA shall include a vertical surface with a volume on the

side of the bottle where the pack is mounted that is clear of obstructions to accommodate a retention tab. This space
shall be bounded by a rectangular prism that is 1.5 inches high beginning at the bottom of the valve, 0.5 inches deep
from the face of the valve, and 3 inches in width centered on the valve (see fig 3).
6.7.4 Each SCBA pack shall be attached to the cylinder and constructed in such a manner that the SCBA can be

extracted from a retention device with a force of 80 lbs without damaging the pack straps or frame for the expected life
of the SCBA.
6.7.5 The SCBA bottle valve shall remain attached to the bottle without damage when a force of 20 times the weight of

the bottle and pack is exerted at the CG of the SCBA for 10 seconds with the SCBA being retained by a fixture that grips
the top of the bottle and the extreme end of the valve (see figure 4).

****Insert Artwork Here (6 pieces: Figures 1A, 1B, 2A, 2B, 3, 4)****

SCBAs are commonly located inside the occupant area of fire or emergency vehicle apparatus. NFPA
1901 requires that such SCBAs be retained in a bracket to a minimum of 9 gs of deceleration to protect the occupants
from the SCBA becoming a projectile in the event of a crash. SCBA retention bracket manufacturers struggle to design
devices to adequately grip the bottle. The wide variety of SCBA pack designs, and the constant redesign of these
products, makes it very difficult to ensure that a retention bracket will work with all SCBA packs, frames and bottles. This
restricts inner-operability and places an undue burden on the fire service. This proposal establishes standards that
would provide clear spaces on each SCBA cylinder around which the SCBA retention device manufacturer can design
universal products. It also establishes a minimum standard for SCBA pack durability when subjected to the repeated act
of extracting the SCBA from a retention device that grips the cylinder to retain it in the holder.
The 80 lb extraction force criteria is based on actual measurements of various SCBA holders on the market. As a

base-line, the old “broom-clip” style bottle holders require 35 lb extraction force. This value also seems reasonable since
the weight of the bottle and pack can weigh as much as 35 lbs, and the pack should survive continually pulling of at
least twice its own weight so that it can last through the riggers of use at the fire scene.
The SCBA is commonly secured into the holder by gripping the bottle at the top, and the valve at the bottom. Although

testing indicates that the typical bottle valve is more than strong enough to withstand the retention forces using this
method of gripping, there does not appear to be any minimum valve strength criteria in the standard. Acceptance of this
proposal will assure that future valves would always be strong enough to be treated in this manner without damage. The
20 g factor matches the value used in FMVSS 207 for retention of seating systems. The logic for this value is that if the
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Report on Proposals  –  November 2012 NFPA 1981
seat should be held to the vehicle at 20 g, then the pack should be retained in the seat to 20 g.

_______________________________________________________________________________________________
1981-     Log #8  FAE-RPE

_______________________________________________________________________________________________
Suleiman Said Al Adawi, Petroleum Development Oman

The standard should specify the spare self contained breathing apparatus cylinders proportionate
to the number of breathing apparatus sets based on decided numbers of BA sets in fire stations.  For instance 1 BA set
should have 1 spare cylinder.
NOTE:  I tried to read different standards and seek/exchange ideas with my colleagues but never come across to the

standard specifying the number of spare cylinders against BA sets.
The proposal will assist when new introduced fire station (zero base fire station i.e. if the fire station

decided to have 10 BA sets (including appliances and back up sets in general) then the required of additional 10 spare
BA cylinders might be essential.  Thus will cover for BA wearer to use 2 cylinders plus contingencies such as lost of air
incase face mask visor broken any other technical faults that cause lost of air, vast emergencies, volunteers, outage of
cylinders for hydrostatic pressure test etc.

_______________________________________________________________________________________________
1981-     Log #9  FAE-RPE

_______________________________________________________________________________________________
Bob Eugene, Underwriters Laboratories Inc.

Revise text to read as follows:
2.3.6 UL Publications.
Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.
ANSI/UL 913, Standard for Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, and III, Division

1 Hazardous (Classified) Locations, Sixth edition, July 31, 2006, Revised 2008.
Update referenced standard to most recent revision.

_______________________________________________________________________________________________
1981-     Log #10  FAE-RPE

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Develop criteria for alternative pressure vessel technology incorporated into SCBA.
Consideration should be provided in the revision of NFPA 1981 to alternative pressure vessels.  One

such pressure vessel technology based on an array of multiple non-metal lined pressures should be used as a model for
the development of new criteria that anticipate alternative pressure vessel implications for design and performance
criteria provided in NFPA 1981.  A project team lead by the IAFF will be willing to propose specific criteria for the
committee's consideration.
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Report on Proposals  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-     Log #11  FAE-RPE

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Delete text as follows:
6.1.3 SCBA that are certified as compliant with NFPA 1981 shall also be certified by NIOSH as compliant with the

Statement of Standard for NIOSH CBRN SCBA Testing.
Bring these requirements into the standard as new criteria and test methods.

The current arrangement for the testing of SCBA by NIOSH for CBRN is awkward.  Per OMB Circular
A119, the current criteria for CBRN testing for SCBA should become part of NFPA 1981.  This would facilitate updating
requirements, considering the use of surrogate agents, and other efficiencies that would lessen the costs of testing and
allow for more frequent, consensus based reviews of the standard.

_______________________________________________________________________________________________
1981-     Log #12  FAE-RPE

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Revise text to read as follows:
6.1.2 Prior to certification of SCBA to the requirements of this standard, SCBA shall be NIOSH certified in accordance

with 42 CFR 84, with the following modifications:
(1) Each remaining service-life indicator or warning device shall give an alarm when the remaining service life of the

apparatus is reduced within a range as specified by the authority having jurisdiction but not less than 20 to 25 percent of
its rated service time.

The requirement that SCBA be certified to the requirements of 42 CFR Part 84 is understood as OSHA
regulations in 29 CFR Part 1910.132 dictated the NIOSH-approved respirators.  However, in this case, the Federal
regulations handicap the emergency service with requirements that were principally developed for industrial situations.
The entire embodiment of NFPA 1981 is a testament to the additional requirements that must be specified for safe and
effective use of SCBA for emergency services that are not included in the Federal regulations.
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Report on Proposals  –  November 2012 NFPA 1981
_______________________________________________________________________________________________
1981-     Log #13  FAE-RPE

_______________________________________________________________________________________________
William Antunes, Structural Composites Industries

Revise text to read as follows:
Replacements parts, components, and add-on accessories for SCBA's certified to the 1997 edition or the 2002 edition

of NFPA 1981 shall be approved by NIOSH in accordance with 42 CFR 84, "Respiratory Protective Devices, Tests for
Permissibility." Cylinders that meet or exceed NIOSH's Technical Specifications under 42 CFR 84 are permissible for
use by end users provided they are authorized by the Department of Transportation (DOT) approval process. Cylinders
must be marked with the required DOT labeling.  Manufacturer of these cylinders must maintain as ISO 9001 or AS9100
certification for quality assurance.  Cylinders meeting this criteria that are of the same form, fit and function as those
originally certified by NIOSH are permissible for use by end users and do not require certification by NIOSH.

1) The current standard results in an economic hardship of end users by;
a) Unnecessarily increasing the cost of replacement cylinders without providing any additional value-added benefit
b) Requires purchase of new cylinders, prior to end of useful life, by end users when procuring different brands of

SCBA
2) Current standard does not allow for cylinder innovation as the NIOSH approval is granted to Respirator

Manufacturers who do not manufacture cylinders.
3) NIOSH's Standard Application Procedure (SAP) does not provide cylinder specific testing and approval certification.

NIOSH's only technical requirement is DOT approval.
4) Cylinder durability is limited as end users are limited to few choices by NIOSH approval holders.
5) Interchangeability of cylinders is made difficult

a) Creates a proprietary system which restricts the ability of user to interchange cylinders
b) Closed and proprietary systems do nothing to mitigate safety concerns.

_______________________________________________________________________________________________
1981-     Log #14  FAE-RPE

_______________________________________________________________________________________________
Richard M. Duffy, International Association of Fire Fighters

Revise text to read as follows:
SCBA shall have a NIOSH-certified rated service time of at least 30 45 minutes.

The fire service experiences a number of injuries and fatalities each year because fire fighters run out
of air. The 30 minutes of air because the service life rating is based on 40 liters per minute service life. New cylinder
technology is available and will be available that the weight differences for increased service life cylinders will be
minimal.

_______________________________________________________________________________________________
1981-     Log #CP1  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

Review entire document to: 1) Update any extracted material by preparing separate proposals to do
so, and 2) review and update references to other organizations documents, by preparing proposal(s) as required.

To conform to the NFPA Regulations Governing Committee Projects.
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_______________________________________________________________________________________________
1981-     Log #15  FAE-RPE

_______________________________________________________________________________________________
John F. Bender, Underwriters Laboratories Inc.

Revise text to read as follows:
Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.

ANSI/UL 913, Standard for Intrinsically Safe Apparatus and Associated Apparatus for Use in Class I, II, and III, Division
I Hazardous (Classified) Locations, 2006, Revised 2008 2010.

Reason: Update referenced standards to most recent revisions.

_______________________________________________________________________________________________
1981-     Log #16  FAE-RPE

_______________________________________________________________________________________________
Christopher Langlois, Omaha Fire Dept. Training Bureau

Revise text to read as follows:
  Each EOSTI shall meet the activation requirements of NIOSH certification as specified in 42 CFR 84.

The above 6.2.3 wording should not be changed. NIOSH 42 CFR 84.83 (f) states that the SCBA
EOSTI activation should take place when the “remaining service life of the apparatus is reduced within a range of 20 to
25 percent of its rated service time”. We oppose changing the SCBA EOSTI activation level to any other level (i.e.: 33%,
50% or to be decided by the authority having jurisdiction). Please see the below reasons for opposition to changing the
EOSTI.
Note: Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
1981-     Log #17  FAE-RPE

_______________________________________________________________________________________________
John F. Bender, Underwriters Laboratories Inc.

Revise text as follows:
Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096. ANSI/UL 913,

, Seventh edition, July 31, 2006, Revised 2010.
Reason: Update referenced standard to most recent revision.

_______________________________________________________________________________________________
1981-     Log #18  FAE-RPE

_______________________________________________________________________________________________
Bill Parson, Scott Safety

Add text to read as follows:
8.1.4.8.1 Air exhaled thru the headform shall be conditioned to an average temperature of 80+-10 degrees F / 27+-12

Degrees C when measured at the breathing passage outlet at the mouth of the test headform.
By making the breathing simulator better replicate human respiration the test will better reflect the

performance of the respirator in actual use.
The mechanical breathing simulator significantly differs from actual measured respiration temperatures due to natural
heat exchange in the human respiratory tract.
Design decisions maybe made to optimize respirator performance for breathing simulators rather than for human use.
This addition will allow the breathing simulator to better replicate actual human use.
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Report on Proposals  –  November 2012 NFPA 1989
_______________________________________________________________________________________________
1989-     Log #1  FAE-RPE

_______________________________________________________________________________________________
J. Michael Carlson, TRI Air Testing

Revise text to read as follows:
The accredited testing laboratory shall test the samples for breathing air quality levels as specified in Section 5.3

5.6.
Problem: Wrong paragraph referenced.

Substantiation: Air quality is discussed in section 5.6. Section 5.3 is about synthetic air.

_______________________________________________________________________________________________
1989-     Log #2  FAE-RPE

_______________________________________________________________________________________________
J. Michael Carlson, TRI Air Testing

Revise text to read as follows:
The accredited testing laboratory shall test the samples for breathing air qualily levels as specified in Section 5.3

5.6.
Problem: Wrong paragraph referenced.

Substantiation: Air quality is discussed in section 5.6. Section 5.3 is about synthetic air.

_______________________________________________________________________________________________
1989-     Log #3  FAE-RPE

_______________________________________________________________________________________________
J. Michael Carlson, TRI Air Testing

Add new text to read as follows:
All air storage cylinders and receivers must be purged of any stored contaminated air, filled with air from a

compressor system with air meeting this standard and tested to the requirements of Section 5.6 prior to being placed
back into service.

Problem: Currently there is no mention in any sections of this document specifically requiring the
purge, fill and testing of storage cylinders and receivers that have contaminated air.

Substantiation: Adding above text sets a minimum level of storage system maintenance and testing.
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Report on Proposals  –  November 2012 NFPA 1989
_______________________________________________________________________________________________
1989-     Log #4  FAE-RPE

_______________________________________________________________________________________________
J. Michael Carlson, TRI Air Testing

Revise text to read as follows:
5.5.1 Quarterly Breathing air samples required for Section 5.1 Regular Periodic Testing shall be obtained directly at the

point of air transfer from the breathing air system. The point of air transfer shall be any connection where breathing air
cylinders or receivers are routinely filled. downstream from purification components and prior to or bypassing any
storage cylinders or receivers.

A.5.5.1 The purpose of the air samples take before and after changing the filter is to verify that the compressor is
producing compressed breathing that meets this standard. The purpose is not to test the quality of air stored in cascade
cylinders or receivers, or to test the air at the point of transfer to SCBAs. Therefore, these samples need to be obtained
from a point downstream of the air purification system (but as close to it as possible), and upstream of any air cascade
storage cylinders or receivers. The purpose of the air samples taken during periodic quarterly testing is to ensure the
compressor is producing compressed breathing air that meets this standard. The cascade systems or receivers that are
being filled by the compressor system being tested do not need to be tested during every quarterly periodic testing cycle
as long as there are required documented tests showing that the air in the cascade system meets this standard at some
point and the compressor system filling the cascade or receivers has continuously met the standards required by
sections 5.1 and 5.2. The quarterly samples test the compressed breathing air that is transferred to the SCBA.
Therefore, these samples need to be obtained at the point of transfer to the SCBA breathing air cylinders downstream of
the cascade storage cylinders or receivers.

A.5.5.2 The purpose of the air samples taken before and after changing the filter is to verify that the compressor is
producing compressed breathing that meets this standard. The purpose is not to test the quality of air stored in cascade
cylinders or receivers, or to test the air at the point of transfer to SCBAs. Therefore, these samples need to be obtained
from a point downstream of the air purification system (but as close to it as possible), and upstream of any air cascade
storage cylinders or receivers. Any time a compressor system fails to meet this standard all cascade systems and
receivers supplied by the compressor must be purged, refilled with air from the compressor that has passed this
specification and tested to the requirements of this standard before being placed back into service.

Problem: As currently written paragraph 5.5.1 periodic quarterly testing may not find all compressors
that fail this standard since air is tested at air transfer points not necessarily as produced by the compressor. The air
being produced by a failed compressor would mix with residual air in the cascade or receiver and therefore could pass
this standard. Also, some components such as oil mist and particulate matter could be captured within the cascade
system. Eventually the contamination could become such a load that it makes it out of the air transfer point, but by then
the whole system is contaminated.

Substantiation: Performing the air sampling on the compressor system prior to where the air enters a cascade or
receiver would find problems at an earlier stage and therefore bring an increased level of safety to users.

_______________________________________________________________________________________________
1989-     Log #5  FAE-RPE

_______________________________________________________________________________________________
J. Michael Carlson, TRI Air Testing

Revise text to read as follows:
5.5.2 .When changing the breathing air system's purification components, two air samples shall be taken as required

by Section 5.2 Special Testing and Procedures for Maintenance Conditions.
Problem: As currently written it is too easy for users to not understand where to apply the information

in section 5.5.2 and its subparagraphs.
Substantiation: Specific reference to the applicable paragraph numbers makes section 5.5.2 clearer to the user.
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Report on Proposals  –  November 2012 NFPA 1989
_______________________________________________________________________________________________
1989-     Log #6  FAE-RPE

_______________________________________________________________________________________________
J. Michael Carlson, TRI Air Testing

Add new text to read as follows:
A5.5.3 Allowing compressed breathing air to flow through the fill hose for 1 minute will purge the line of room air and

contaminates. Rubber and other polymeric materials will slowly pass water vapor through their structure by the process
of permeation. The amount of water vapor that passes through under a given set of conditions is a function of the
surface area of the polymeric material involved This means a longer length of hose will admit more water vapor into the
air stream than a shorter length of hose and could result in moisture levels above the requirements of this standard.
Therefore, one should try to minimize using long lengths of hose (longer than ten feet). If one does need to use longer
lengths of hose the hose should be stored with dry air inside and not open to the atmosphere which contains large
amounts of water. Dry air in a stored hose should be under slight positive pressure. High pressure is not required and
could be dangerous.

Problem: Some compressed air hoses can be very long such as 100 feet. If open to the atmosphere
and then used they can contribute moisture to the compressed air moving through the hose. Users need to be aware
that long hoses can lead to out of specification air. Users also need a suggested method to minimize the conditions that
could create out of specification air.

Substantiation: In our laboratory we have seen compressed air samples from multiple customers that failed moisture
tests where the source of the moisture was attributed to the use of long lengths of hose during the air sampling.
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_______________________________________________________________________________________________
1989-     Log #7  FAE-RPE

_______________________________________________________________________________________________
Ronny J. Coleman, FireForceone

Add new text to read as follows:
Add New Chapter to document – proposed title – Firefighter Breathing Air Replenishment Systems Installed in

Structures
I envision this chapter consisting of essentially the following language:
Proposed Language for insertion in NFPA Standard 1989:

***Include here***
I am requesting that NFPA Standard 1989 Breathing Air Quality for Fire Emergency Services

Respiratory Protection add an additional chapter to deal with the development of firefighter breathing air replenishment
systems that are being installed within complex structures for the purpose of replenishing firefighter air under emergency
conditions.

The standard currently states that its purpose is “to establish minimum quality requirements for breathing air, including
the sampling and testing methods for determining air quality.” Furthermore, section 1.2.2 states “the purpose of this
standard shall also be to establish criteria for a safe supply of breathing air for fire and emergency service personnel.”

Firefighter breathing air replenishment systems are permanently installed high pressure breathing air systems
designed to allow firefighters to replenish their breathing apparatus at the scene of emergencies within close proximity of
the incident. These systems are built directly into the structure as a form of “air standpipe” and contain specific breathing
air components that have potential impact on firefighter safety.

The NFPA 1500 standards established for SCBA breathing air replenishment within the fire station were naturally
transitioned to the Mobile Air Unit in NFPA 1901, bringing the technology for breathing air replenishment closer to the
site of an emergency event. This capability has now moved into the next phase by being able to provide SCBA
breathing air replenishment within the complex structures themselves via the installation of a firefighter breathing air
replenishment system.

A new chapter in 1989 is required to deal with the natural evolution of this relatively new application for breathing air
technology. Over 75 firefighting agencies nationwide have already adopted local ordinances and incorporated these
systems into a variety of risks. They include: high-rises, subways, tunnels, and mega structures. There are now over
150 known installations in place with a potential for a significant increase in these installations over the next decade.
The lack of direct reference within the NFPA process has been identified as a concern. The concern is that without an
adequate nationally recognized installation standard, poorly designed breathing air replenishment systems could be
installed. This could compromise the safety of firefighters.

Currently there is a document that does describe these systems. That document is the IAPMO - UPC Plumbing Code,
2009 Edition, Appendix F. However, 2009 UPC Plumbing Code is not widely adopted in all of the states in which the fire
service is using breathing air replenishment systems to respond to emergencies. As an example, only 14 out of 50
states adopted the UPC code in 2009. The FBARS is currently incorporated as an appendix rather than a chapter,
rendering it even less effective. In many areas where local ordinances for firefighter breathing air replenishment systems
(FBARS) have been adopted, Appendix F has not been adopted by the Authority Having Jurisdiction. While breathing
apparatus and breathing air systems are mentioned in many NFPA Standards, i.e. 1404, 1500, 1981, 1989 and 1901,
UPC Appendix F is not cross-referenced to any of the relevant NFPA Standards. There is no correlation or coordination
to the NFPA Standards making process. The IAPMO Process does not have the type of firefighter representation that is
present in the NFPA Standards making process. It cannot provide the type of reference that is desirable for a technology
that is being installed on such a widespread basis. An NFPA document would be more appropriate to contain these
requirements.

Increasing interest in this technology is raising the visibility of this need. As recent as the May-June issue of the NFPAs
Journal, there was a column by Kathleen H. Almand, writing for The Fire Protection Research Foundation where she
states “One of the major tasks of the NFPA’s committees and panels is to integrate new technology into our codes and
standards.” This proposal is an opportunity to accomplish that integration.

If it would be beneficial, we are prepared to send a representative to the next meeting of the NFPA 1989 Committee on
October 6-8th in San Diego to present documentation to support this recommendation.
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Report on Proposals  –  November 2012 NFPA 1989
_______________________________________________________________________________________________
1989-     Log #8  FAE-RPE

_______________________________________________________________________________________________
J. Michael Carlson, TRI Air Testing

Revise text to read as follows:
The accreditation body shall ensure that the laboratory has a written program for callibrating all instruments and

devices used for measurement, including colorimetric tubes.
Problem: Remove redundant text about colorimetric tubes.

Substantiation: The section already says "...all instruments and devices..." so calling out one specific testing technique
is unnecessary.

_______________________________________________________________________________________________
1989-     Log #CP1  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

Review entire document to: 1) Update any extracted material by preparing separate proposals to
do so, and 2) review and update references to other organizations documents, by preparing proposal(s) as required.

To conform to the NFPA Regulations Governing Committee Projects.
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Report on Proposals  –  November 2012 NFPA 1852
_______________________________________________________________________________________________
1852-     Log #1  FAE-RPE

_______________________________________________________________________________________________
Suleiman Said Al Adawi, Petroleum Development Oman

The standard should specify the spare self contained breathing apparatus cylinders proportionate
to the number of breathing apparatus sets based on decided numbers of BA sets in fire stations.  For instance 1 BA set
should have 1 spare cylinder.

NOTE:  I tried to read different standards and seek/exchange ideas with my colleagues but never come across to the
standard specifying the number of spare cylinders against BA sets.

The proposal will assist when new introduced fire station (zero base fire station i.e. if the fire station
decided to have 10 BA sets (including appliances and back up sets in general) then the required of additional 10 spare
BA cylinders might be essential.  Thus will cover for BA wearer to use 2 cylinders plus contingencies such as lost of air
incase face mask visor broken any other technical faults that cause lost of air, vast emergencies, volunteers, outage of
cylinders for hydrostatic pressure test etc.

_______________________________________________________________________________________________
1852-     Log #CP1  FAE-RPE

_______________________________________________________________________________________________
Technical Committee on Respiratory Protection Equipment,

Review entire document to: 1) Update any extracted material by preparing separate proposals to
do so, and 2) review and update references to other organizations documents, by preparing proposal(s) as required.

To conform to the NFPA Regulations Governing Committee Projects.

1Printed on  6/24/2011
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MINUTES OF THE MEETING 

TECHNICAL COMMITTEE ON 
RESPIRATORY PROTECTION EQUIPMENT 

25-27 JANUARY 2011 
ORLANDO, FL 

 
 
Agenda Items 1-3; Call to Order, Introductions of Members and Guests, Committee 
Procedural Statement 
 
Chairman Rossos called the Committee to order at 08.45 on 25 January 2011. Chairman 
Rossos welcomed Committee members and guests and asked them to introduce themselves. 
He gave instructions to the Task Groups for their meetings over the next two days. Staff 
Liaison David Trebisacci read the NFPA Committee Procedural Statement and asked 
attendees to sign in on the appropriate Member or Guest sign-in sheet. He reviewed the status 
of Committee documents, including the milestone timelines. He also reviewed the NFPA 1981 
Informal Interpretation regarding the omission of the fifth year testing in the testing cycle 
required by NFPA 1981, 2007 Edition. Rather than a TIA or a Formal Interpretation, it was 
agreed that an Informal Interpretation from staff would be acceptable. The staff Informal 
Interpretation was issued on December 20, 2010. David also reviewed public access to the 
NFPA web site. 
 
David informed the TC about the next NIOSH Public Meeting in Pittsburgh on March 29, 2011. 
 
Members Present: 

Dan Rossos, Chairman   Portland (OR) Fire & Rescue 
Steven H. Weinstein, Secretary Sperian Respiratory Protection, a Division of 

Honeywell Safety Products (rep. ISEA) 
David Trebisacci, Staff Liaison  NFPA 
 
Heinz Ahlers     NIOSH/NPPTL 
Chris Anaya     California State Firefighters Association 
David Bernzweig    Columbus (OH) Firefighters 
Rodney V. Colbert    Fairfax County Fire & Rescue Department 
Brian H. Cox     Clovis Fire Department 
Deborah Crisher    Virginia Beach Fire Department 
William Mundy    FDNY 
Ken Warner     KDW Consulting, LLC 
John Kuhn     MSA 
David Hodson    Draeger Safety UK Ltd 
Robert Sell     Draeger Safety 
Jerry Phifer     Scott Health & Safety 
Beverly Gulledge    Scott Health & Safety 
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Stephen T. Miles    NIOSH FFFIPP 
Clint Kaller     L.A. County Fire Department 
Stephen Sanders    Safety Equipment Institute 
Ian Maxwell     Interspiro 
Nick Luzie     Sperian Respiratory Protection (rep. ISEA) 
David Haston    U.S. Forest Service 
Craig Martin     ISI 
Ira Harkness     U.S. Navy 
Jason Allen     Intertek 
Ed Golla     TRI Air Testing 
Ruby Ochoa     Trace Analytics LLC 
Paul Bull     Fairfax County F.D. (Retired) 

 
The following guests were present: 
 

Amy Mensch     National Institute of Standards & Technology 
Nelson Bryner    National Institute of Standards & Technology 
Judge Morgan III    Scott Health & Safety 
John Dinning     Scott Health & Safety 
Marvin Carroll    Scott Health & Safety 

 Angus Donaldson    Draeger Safety 
 Stuart Blenkiron    Draeger Safety 
 Henry Fonzi     MSA 
 Paul DeMond    Ultra Electronics—USSI 
 Ken Pietrzycki    Ultra Electronics—USSI 
 Luke Hollmann    Ultra Electronics—USSI 
 Steve Mills     Ultra Electronics—USSI 

Marco Tekelenburg    MSA 
Geoff Betsinger    3M 
Clint Mayhue     ISI 
William Finegan    Bensalem (PA) EMS 

 
Agenda Item 4; Approval of the Meeting Minutes, San Diego, CA; October, 2010 
 
Chairman Rossos asked the TC to review the Minutes of the San Diego meeting. 
 
 

MOTION BY CLINT KALLER, SECOND BY IAN MAXWELL 
To approve the Minutes of the 6-8 October 2010 meeting in San Diego, CA. 

 
MOTION CARRIED 
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Agenda Item 5; Chairman’s Remarks 
 
Chairman Rossos spoke about the process the TC will be following with respect to NIOSH and 
the buddy breathing issue. He also reviewed the timeline for Committee work on NFPA 1981, 
NFPA 1852 and NFPA 1989. 
 
Agenda Item 6; Flat Pack Update 
 
Chairman Rossos asked Nelson Bryner to report on a meeting he attended with DHS 
regarding the flat pack SCBA. Nelson presented the results of the meeting and asked for TC 
input regarding any concerns the TC might have. 
 
The following are the concerns of the TC: 
 
1. Multiple high pressure connections—the concern is maintaining the integrity of the 

connection in fire use—perhaps a vibration test necessary 
2. Durability of flexible area between arrays, both under pressure and unpressurized; perhaps 

a flex cycle test necessary 
3. Off-gassing of the materials, externally (creating products of combustion) and internally 

(affecting air quality) 
4. Air quality in cylinder at STP over storage time 
5. Breathing air temperature in high heat environment 
6. Ingress of materials through thermoplastic liner 
7. Ability of thermoplastic liner to hold pressure over storage time 
8. Thermal performance of thermoplastic liner 
9. Thermal performance of resin in outer wrap 
10. Elevated temperature during a rapid fill (RIC UAC fitting) 
11. Failure mode of pressure vessel during thermal exposure, at the flex points, during filling, 

following abrasion and under direct projectile impact 
12. Strength and integrity of the joints between stainless steel end caps and the plastic liner 
13. Conformance of manifold to CGA V1 standard 
14. Decon concerns regarding the protective cover and the pressure vessels 
 
Agenda Item 7; Administrative Updates Re 1981 FI and 1984 TIA and the Division of 
1981 
 
David Trebisacci had discussed the 1981 FI earlier (see Agenda Items 1-3). 
 
Chairman Rossos asked Dave Haston to speak about the NFPA 1984 TIA. Dave explained the 
reason for the TIA. The TIA has officially passed TC letter ballot. David Trebisacci said that it 
will go to the Standards Council for approval at the end of February. It should be published at 
that time. 
 
Chairman Rossos discussed the division of NFPA 1981. Initially the TC proposed two 
documents—one for fire applications and one for non-fire applications. The Standards 
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Administration indicated they would prefer to see a division within one document. The TC 
discussed the relative merits of both approaches. 
 
 

MOTION BY DAVID BERNZWEIG; SECOND BY BILL MUNDY 
That the Chair establish a Task Group to develop design and performance requirements for a 
section within NFPA 1981 that addresses certification of a non-structural-fire SCBA. 
 

MOTION CARRIED. 
 
 
Agenda Item 8; Overview of New 1981 Format and TGs 
This was a duplication of the last part of Agenda Item 7 and therefore has been deleted from 
the Agenda. 
 
Agenda Item 9; Overview of NFPA 1989 and NFPA 1852 
 
The proposals for NFPA 1989 and NFPA 1852 will be reviewed at the next TC meeting. 
 
Agenda Item 10; Update of New High Flow PAPR Assignment 
 
Chairman Rossos asked Heinz Ahlers to speak about NIOSH’s Advance Notice of Proposed 
Rulemaking for PAPRs. Heinz said they anticipate the Notice of Proposed Rulemaking being 
published around Q3 of the current federal fiscal year, but it could slip to next year. David 
Trebisacci stated that the TC did not have to take any immediate action on the NFPA High 
Flow PAPR standard yet and could wait until NIOSH publishes their standard before 
determining whether the TC needs to develop additional requirements. Chairman Rossos 
advised the TC to wait, and the TC informally agreed. 
 
Agenda Item 11; Task Group Reports 
 
Task Group on Facepiece Lenses 
TG Chairman Chris Anaya reported that the TG discussed pass/fail criteria for the radiant heat 
test. 
 
The TG agreed on the following test protocol: 
 

Starting with a cylinder filled with 1200 liters of free air volume, and with a breathing 
machine flow rate of 40 l/min, the SCBA facepiece shall be subjected to a natural gas-
fired radiant heat panel array with a heat flux of 15 kw/m2 for 5 minutes. At 5 minutes 
after the radiant heat test exposure has been started, the SCBA mounted on the test 
mannequin shall be raised 150 mm, +6 mm/-0 mm, and dropped freely to challenge the 
integrity of the lens after being heated. The pass/fail criterion shall be maintaining a 
positive pressure in the facepiece for a minimum of 15 minutes following the start of the 
test. 
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Any pressure spike caused by the impact of the drop test and measured within a 
duration of three cycles of the breathing machine and after the apparatus drop shall be 
disregarded. 
 
The test laboratory shall record the time to failure, should a failure occur. 
 

The TC discussed whether the test added at the Burlington meeting, which involved a 500 F 
conditioning of the SCBA followed by a Heat and Flame Test, should also be part of the 
standard, now that a radiant heat test has been developed. Chairman Rossos directed the TG 
to decide what tests should be included, to develop formal language for those tests, and to 
have them submitted to David Trebisacci no later than one month prior to the next TC meeting. 
 
Task Group on Communications 
TG Chairman Brian Cox reported on the results of the USSI Speech Transmission Index (STI) 
testing. USSI made a PowerPoint presentation to the TG earlier in the meeting. The test 
findings were that: 
 

1. There was no correlation between the MRT scores and the STI scores. 
 

2. With a bandwidth of a 15 dBA delta between the background noise and the mask 
SPL, the STI scores ranged from about .4 to .5 for unamplified facepieces at 1.5 m 
and about .25 to .35 for unamplified facepieces at 3 m; and about .6 to .85 for 
amplified facepieces at 1.5 m and about .35 to .6 amplified facepieces at 3 m. See 
the “Intelligibility Testing Update” PowerPoint attachment to these Minutes. 

 
Chairman Cox said the TG will be working on the formal language for the standard. The target 
date is to have the language finalized within the TG by April 15. 
 
 

MOTION BY BRIAN COX; SECOND BY BILL MUNDY 
That the TC direct the TG on Communications to identify test and performance criteria for both 
unamplified and amplified communication systems. 
 

MOTION CARRIED. 
 
 
Chairman Rossos so directed the TG on Communications. 
 
Task Group on “Buddy Breathers” 
TG Chairman Clint Kaller reported on the buddy breather portion of the NIOSH Public Meeting 
held in December in Pittsburgh. Meeting details and public comments are available at the 
following URL: http://www.cdc.gov/niosh/docket/archive/docket147.html. 
 
The TG voted not to require a universal connection for buddy breathers. 
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Chairman Rossos directed the TG to develop preliminary language for buddy breather 
performance requirements to be included in NFPA 1981 should NIOSH rescind or modify its 
position on buddy breathers and not prohibit such devices. 
 
Agenda Item 12; Old Business 
 
Chairman Rossos reported that the TC will be making a final attempt to contact TC members 
who have not attended meetings in a long time in order to determine their intent to continue as 
members of the TC. 
 
Agenda Item 13; New Business 
 
Chairman Rossos solicited suggestions from the Committee regarding possible dates and 
locations for the next TC meeting (tentatively the week of July 18, 2011). 
 
Heinz Ahlers reported that NIOSH has opened a new docket on combination respirators 
(Docket #082A). It will remain open until February 12, 2011. 
 
Chairman Rossos informed the TC that the TC on Electronic Safety Equipment is soliciting 
opinions on PASS sound files they have recorded in order to develop a universal PASS sound. 
 
Agenda Item 14; Adjournment 
 
 

MOTION BY CLINT KALLER; SECOND BY HEINZ AHLERS 
To adjourn. 

 
MOTION CARRIED 

 
 
Chairman Rossos adjourned the meeting at 3.00 on 27 January 2010. 
 
Respectfully submitted, 
 
 
 
Steven H. Weinstein, Secretary 
Technical Committee on Respiratory Protection Equipment 



Intelligibility Testing Update
25 Jan 11

NFPA 1981 Task Group on Communications

Presented by USSI
(Luke Hollmann, Steve Mills, Paul De Mond)

and Brian H. Cox, Clovis Fire Dept.
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Agenda

• Summary of Oct-2010 San Diego Meeting

• STI Background

• STI Setup

• STI Test Procedure

• SCBA Measurements

• Required Additional Testing

• Intelligibility Standard Finalization Timeline
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Oct-2010 San Diego Meeting

• Presented Trade Study used to select STI as 
recommended objective measure of speech 
intelligibility

• Discussed test goals and objectives
– Consistency, relevance, etc.

• Continue investigations into theory and practical 
application of STI measurements

• USSI to host tests of each manufacturer’s SCBA 
and voice amplifier

• Attempt to establish correlation between real-
world SCBA MRT scores and STI score
– Insufficient variance in MRT data for direct correlation
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Preliminary STI Testing

• Preliminary measurements

– Using equipment already on-hand

– STI Scores higher than research led us to expect

• Background noise had little effect on scores

• Lesson learned

– Needed to find more appropriate STI test 
equipment



Consultation with STI Developers

• Entered into discussions with (formerly) TNO
– Dutch research laboratory  responsible for IEC STI 

standard implementation validation
– “Full” implementation of STI is not commercially 

available
– Two independent recommendations to use NTI’s 

STI-PA implementation
• One a former TNO developer, the other the chairman of 

IEC’s STI advisory committee

– STI-PA used in Europe to test communications 
from masks in tanks and helicopters

– Effects of distortion and added noise on STI 
handled better than previous implementation



STI Test Setup – Block Diagram
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STI Test Setup – Graphic
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USSI STI Setup - Photos

Measurement Mic

Fostex Speaker 

(pink noise)

Laptop

NTI AL1 / MR-PRO

Graphic Equalizer

Mannequin



STI Setup - Recommended 

• NTI STI-PA kit
• G.R.A.S. 45BM Kemar mannequin
• Graphical audio equalizer
• Audio power amplifier
• Fostex 6301 Powered Speaker (for 

pink noise)
• NTI MR-PRO signal generator (pink 

noise)
• Sound room – capable of 3 meter 

measurements.  <= 40 dBA SPL
• Approx Cost (less Room!) $25K



STI Test Procedure

• Mannequin reference level 75 dBA SPL @ 1.5 mtr
• Equalized ‘flat’ over 100 Hz – 10 KHz
• Measure STI of mannequin alone (reference)
• Measure Mask: STI and SPL 
• Measure Voice Amp:  STI and SPL
• Distances:  1.5 meters / 3.0 meters
• Pink Noise: None / 60 dBA SPL

– Equivalent to 85 dB voice with 70 dB pink noise

• Multiple measurements
• Frequency response for informational purposes



Frequency Response

Response of 
mannequin 
(equalized)

Response of 
mannequin 

(unequalized)



SCBA Measurements – STI Scale

0 0.3 0.45 0.6 0.75 1

Bad

Poor

Fair

Good

Excellent

STI Regions vs. STI Scores

STI Scores

• Industry 
standard scale 
developed by STI 
developers at 
TNO

• Widely accepted 
minimum 
intelligibility for 
any application 
is 0.3
• Must test to 

determine if 
this applies to 
our situation



SCBA Measurements

SPL (“volume”) - Zoomed out
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SCBA Measurements

SPL (“volume”) - Zoomed in
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SCBA Measurements

STI scores - 1.5 meters
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SCBA Measurements

STI scores - 3 meters
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SCBA Measurements

STI scores - Mask Only

No noise

60 dB Pink Noise

Ref. A B C D E F
0

Bad ==>

0.3

Poor ==>

0.45

Fair ==>

0.6

Good ==>

0.75

Excellent

Manufacturers

S
T

I 
S

c
o

re
s

STI  --  Mask Only  --  No Noise

 

 

1.5 m

3 m

Ref. A B C D E F
0

Bad ==>

0.3

Poor ==>

0.45

Fair ==>

0.6

Good ==>

0.75

Excellent

Manufacturers

S
T

I 
S

c
o

re
s

STI  --  Mask Only  --  60 dB Pink Noise

 

 

1.5 m

3 m



SCBA Measurements

STI scores - Mask with Amp
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Required Additional Testing

• USSI to incorporate new KEMAR mannequin

• SCBA manufacturers to provide multiple masks / 
voice amplifiers for measurement

• Finalize STI test signal level, background noise level

• Establish expectable variability in the data / 
measurements

• Conduct STI vs distance measurements at new USSI 
building

• Determine recommended minimum STI scores for 
mask and amplifier



Task Group Schedule


