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M E M O R A N D U M 
 
 
 
TO: NFPA Technical Committee on Aircraft Rescue and Fire Fighting 
 
FROM: Ken Holland, Staff Liaison 
 
DATE: October 31, 2012 
 
SUBJECT: NFPA 412 ROC TC Letter Ballot (A2013) 

 ______________________________________________________________________  
 
The ROC letter ballot for NFPA 412 is attached.  The ballot is for formally voting on 
whether or not you concur with the committee’s actions on the comments.  Reasons must 
accompany all negative and abstention ballots. 
 
Please do not vote negatively because of editorial errors.  However, please bring 
such errors to my attention for action. 
 
Please complete and return your ballot as soon as possible but no later than Tuesday, 
November 13, 2012.  As noted on the ballot form, please return the ballot to Yvonne 
Smith either via e-mail to ysmith@nfpa.org or via fax to 617-984-7056.  You may also 
mail your ballot to the attention of Yvonne Smith at NFPA, 1 Batterymarch Park, 
Quincy, MA 02169. 
 
The return of ballots is required by the Regulations Governing Committee Projects.   
 
 
 
Attachments:  Comments 
  Letter Ballot 
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_______________________________________________________________________________________________
412-1     Log #3

_______________________________________________________________________________________________
Kaare Holm, NoFoam Systems

412-11
Revise text to read as follows:

Foam solution concentration shall be determined using one of the following methods as described in 6.2.2 or
6.2.3 or 6.2.4.

When testing foam concentration from vehicles, the lowest flow rate outlet shall be tested first.
One handheld refractometer or one handheld conductivity meter suitable for the foam concentrate being tested

shall be used for the methods described in 6.2.2 or 6.2.3.
Method B (in 6.2.3) shall be used only when using a refractometer.
Refractive index readings shall be taken by placing a few drops of solution on the refractometer prism, closing

the cover plate, and observing the scale reading at the dark field intersection.
Or, if using conductivity, the probe shall be dipped into the sample and the digital scale read.
Particularly in locations where environmental concerns call for minimizing the amount of dispensed foam during

testing, input based testing (method C) may be used as a substitute for the methods A or B, only for the purpose of
determining the foam solution concentrate.

A determination of the flow rates shall be made possible using the following
procedure and apparatus.

A real-time flow meter connected to a digital flow rate read-out panel shall be used to determine the
flow rate for the concentrate or the concentrate substitute. A test sheet with vehicle-specific water flow rates for each
station, and the corresponding operational settings for the vehicle, as needed in order to provide a known water flow
rate from the water pump during each test. Suitable concentrate substitute with similar viscosity may be used instead of
actual concentrate.

The foam concentration tank shall be closed off, and an alternative access to the concentrate supply pipes
shall be opened and connected to the concentrate substitute supply in such a manner that the flow rates for the
concentrate substitute can be read in real-time during testing.

Using the vehicle’s operational settings for producing foam, the operator shall test each station for about 30
seconds, or until the flow rates have stabilized at a stable value.

The flow rates for each station shall then be noted down, together with any operational readings that may
impact the water flow rates (e.g. rpm of the engine or water pressure).

After completing the testing, the concentrate supply pipes shall be drained for any concentrate substitute in
order to prevent dilution of the concentrate in the concentrate tank, once the concentrate tank is opened up again.

The foam solution concentrate shall be determined using this formula:
Concentrate (or substitute) flow rate x 100
----------------------------------------------------___   = % foam solution concentration
Concentrate flow rate + Water flow rate

(added definitions:)
Testing the foam solution by measuring the flow rate of concentrate, or suitable substitute

for concentrate, used during a specific time of the test, and comparing this flow rate to the flow rate of water used during
the same time, then using those two numbers to calculate the proportions of concentrate and water in the foam solution.

Testing the foam solution by collecting a sample of the solution after aerating and
dispensing it, and using instruments and calculations to determine the sample’s proportions of concentrate and water in
the foam solution.

This proposed method of testing the foam solution concentration will allow for a more environmentally
responsible approach, when using plain or colored water as a substitute for AFFF concentrate during testing.
Furthermore, by being able to test the proportioner and other key mechanical functions with water, there is an increased
incentive to test more frequently – most stations currently perform the NFPA 412 test annually, but with the proposed
method it is observed that vehicles typically will get tested either quarterly or monthly, leading to better equipment
readiness and higher operator confidence.
Currently, under FAA rules, the airport fire chiefs are not required to follow NFPA 412, and local environmental
regulations have already led many chiefs to test their vehicles using the proposed method, rather than following the
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methods currently required by the standard.
The proposed method is currently being used in numerous DoD airports in the US, Australia (all Australian Defense
airports), Asia and 8 countries in Europe. It has now been in use for over 10 years, and the number of locations using it
is growing by around 30% per year. This revision is a chance to bring the standard up to speed with what is already
going on in the marketplace, and to allow the fire chiefs a way to follow the standard AND be in compliance with local
environmental regulations.
The proposed method is ONLY directed at the method for determining the foam solution concentration, it does not affect
any other tests within the standard, and it is furthermore only suggested as an alternative for fire stations located where
environmental concerns call for reducing the amount of AFFF dispensed during testing.

Revise text to read as follows:
Testing the foam solution by measuring the flow rate or volume of concentrate, or suitable

substitute for concentrate, and comparing this flow rate or volume to the flow rate or volume of water used, then using
those two numbers to calculate the proportions of concentrate and water in the foam solution.

Testing the foam solution by collecting a sample of the solution after aerating and
dispensing it, and using instruments and calculations to determine the sample’s proportions of concentrate and water in
the foam solution.

The following general preparations shall be made prior to conducting concentration, expansion/drainage, and pattern
testing:
(1) The vehicle water and foam systems shall be verified to be operational.
(2) The pressure and flow characteristics of each vehicle outlet shall be verified to be in accordance with NFPA 414.
(3) The piping systems shall be flushed.
(4)* For output based testing A a sample of foam concentrate from the vehicle concentrate tank shall be obtained to
form the baseline for concentration determinations and to determine whether the agent concentrate in the vehicle has
been contaminated. This sample shall be compared with a virgin sample of the same concentrate from a new foam
container from the same manufacturer.

Foam solution concentration shall be determined using one of the following methods as described in 6.2.2 or
6.2.3 or 6.2.4.

When testing foam concentration from vehicles, the lowest flow rate outlet shall be tested first.
One handheld refractometer or one handheld conductivity meter suitable for the foam concentrate being tested

shall be used for the methods described in 6.2.2 or 6.2.3.
Method B (in 6.2.3) shall be used only when using a refractometer.
Refractive index readings shall be taken by placing a few drops of solution on the refractometer prism, closing

the cover plate, and observing the scale reading at the dark field intersection.
Or, if using conductivity, the probe shall be dipped into the sample and the digital scale read.

A calibration curve shall be
prepared using the following apparatus and procedure.

A calculation shall be made using the following
apparatus and procedure.

A determination of the flow rates shall be made possible using the following
procedure and apparatus.

A device shall be used to measure the flow rate for the concentrate or the concentrate substitute.
A test sheet shall be compiled for each vehicle with measured water flow rates for each discharge, and the

corresponding operational settings for the vehicle, as needed in order to provide a known water flow rate from the water
pump during each test.

Suitable A concentrate substitute shall be used instead of actual concentrate.

The foam concentration tank shall be closed off (or the tank shall be emptied and filled with substitute), and
An alternative substitute shall flow in such a manner that the flow rates for the concentrate substitute can be

read during testing.
Using the vehicle’s operational settings for producing foam, the operator shall test each discharge once flow

rates have stabilized.
The flow rates for each discharge shall then be noted, together with any operational readings that may impact

the water flow rates such as water flow, concentrate flow, water pressure or RPM.
After completing the testing, the concentrate supply pipes shall be drained for any concentrate substitute in

order to prevent dilution of the concentrate in the concentrate tank.
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The foam solution concentrate shall be determined using this formula:

Concentrate (or substitute) flow rate or volume x 100
----------------------------------------------------___                   = % foam solution concentration
Concentrate flow rate or volume + Water flow rate or volume

Test method C should not be used as an acceptance test.

The committee agrees with the intent of the submitters comments and the submitter is present
at the meeting and assisted the committee with these changes to his comments. These changes were also made to
ensure the requirements were not trade restrictive and to also provide document and project consistency.

_______________________________________________________________________________________________
412-2     Log #1

_______________________________________________________________________________________________
John F. Bender, UL LLC

412-33
Revise text as follows:

Standard UL 162,
U.S. Military Specification MIL-F-24385

Add most recent edition and revision date to UL 162.
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