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1. Add a new 5.4.4(8) to read as follows: 
 
(8) A statement that the moisture barrier has not been evaluated for all chemicals that can be encountered during fire-
fighting operations and information that the effects of chemical exposure on the moisture barrier are to be evaluated per 
the inspection procedures in NFPA 1851.  
 
2. Revise 8.27.4.2 and add a new Annex A.8.2.7.4.2 to read as follows: 
 
8.27.4.2*   Each of the following liquids shall be tested separately against each test specimen:  
 

(1) Aqueous film-forming foam (AFFF), 3 percent concentrate 
(2) Battery acid (37 percent by weight sulfuric acid to water) 
(3)* Fire-resistant hydraulic fluid, phosphate ester base that does not contain aliphatic phosphates 
(4) Surrogate gasoline fuel C as defined in ASTM D471, Standard Test Method for Rubber Property — Effect of 
Liquids, a 50/50 percent by volume of toluene and iso-octane 
(5) Swimming pool chlorinating chemical containing at least 65 percent-free chlorine (saturated solution).   

 
A.8.27.4.2(3)  The types of liquids, specifically the hydraulic fluid liquid, were liquids that were identified as being in use 
or that could be encountered by the fire service in the early 2000’s.   These liquids may not represent current day fire 
service use.  While fire-resistant hydraulic fluid is still in use today, the industry has been transitioning to hydraulic fluids 
based on mineral oils.   Research has shown that the identification of fire-resistant hydraulic fluid, phosphate ester base 
that does not contain aliphatic phosphate is a better representation of this type of fluid for conducting the liquid 
penetration resistance test.    
 
Submitter’s Substantiation:  The intent of liquid penetration testing provided in Section 8.27 of NFPA 1971-2013 is to 
assess whether moisture barriers and their seams will resist liquid penetration when in contact with these liquids over an 
extended period of time. Paragraph 8.27.4.2 currently specifies liquid penetration resistance testing with five different 
liquids including a “fire-resistant hydraulic fluid, phosphate ester base.”  These liquids are intended to represent a range of 
different liquids that may be encountered by firefighters during different types of responses.  
 
Interlaboratory testing has shown that the hydraulic fluid is not sufficiently specified and that hydraulic fluids having 
significantly different compositions still meeting the current description can provide radically different liquid penetration 
resistance results, where a given material may pass or fail depending on the choice of hydraulic fluid. Table 1 provides the 
compositions for three representative commercial hydraulic fluids that meet the paragraph 8.7.4.2 description for 
hydraulic fluid. When tested against Hydraulic Fluids A and B one material was found to fail with the material degrading 
while in contact with the liquid, whereas testing of the same material against Hydraulic Fluid C provided passing results. 
A closer investigation of this difference revealed that the aliphatic phosphate (tributyl phosphate) in Hydraulic Fluids A 
and B when tested by itself against the same material caused the material degradation leading to liquid penetration. 
Hydraulic Fluid C does not contain aliphatic phosphate chemicals. The subject material tested against this hydraulic fluid 
provides passing results (no liquid penetration). 
 
It is important for laboratory consistency that certification organizations conducting these tests use similar liquids to 
ensure that results are reproducible. The current specification for hydraulic fluid provided too much latitude in terms of 
the hydraulic fluid to be evaluated that has been shown to provide passing or failing results. 
 
In addition, a survey for the use of fire service rescue tools shows that equipment providers are or have been transitioning 
from phosphate ester based hydraulic fluids to mineral oil based hydraulic fluids. A detailed review of all current liquid 



challenges established in paragraph 8.27.4.2 is planned but for the time being, it is important to create specificity for the 
existing liquids for consistent test results among certification organizations. 
 
 

Table 1 – Compositions for Three Products Meeting Hydraulic Fluid Specification in Paragraph 8.27.4.2 of NFPA 1971-2013* 
  

Hydraulic Fluid A Hydraulic Fluid B Hydraulic Fluid C 
Component CAS No. Wt. % Component CAS No. Wt. % Component CAS No. Wt. % 
tributyl phosphate 126-73-8 58.2 tributyl phosphate 126-73-8 70-80 t-butylphenyl diphenyl 

phosphate 
56803-37-3 30-35 

Dibutyl phenyl 
phosphate 

2528-36-1 20-30 triphenyl 
phosphate 

115-86-6 <2.5% bis (t-butylphenyl) phenyl 
phosphate 

65652-41-7 30-35 

Butyl diphenyl 
phosphate 

2752-95-6 5-10    tri (t-butylphenyl) 
phosphate 

78-33-1 10-15 

      triphenyl phosphate 115-86-6 15-25 
2-ethylhexyl 7-
oxabicyclo [4.1.0] 
heptane-3- 
carboxylate 

62256-00-2 <10 aliphatic epoxide 62256-00-2 5-10    

2,6-di-tert-butyl-p-
cresol 

128-37-0 1-5       

* Compositions attained from the Material Safety Data Sheet (MSDS) for the respective product. 
 
Emergency Nature: The proposed amendment corrects a deficiency in the current liquid penetration test that was not 
known at the time the test method and criteria were established. The deficiency is a lack of specificity with 8.27.4.2 for 
the description of hydraulic fluid that in turn creates different test results for the qualification or disqualification of 
moisture barriers for liquid penetration resistance. This situation meets item (f) of Guidelines for the Evaluation of 
Emergency Nature established in the NFPA Regulations Governing Committee Projects, which states “The proposed TIA 
intends to correct a circumstance in which the revised document has resulted in an adverse impact on a product or method 
that was inadvertently overlooked in the total revision process, or was without adequate technical (safety) justification for 
the action.” 
 
 
 
 
 
 


