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Fire fighter exposure to personal protective equipment (PPE) that is dirty, soiled, and contaminated is an increasing con-
cern for long-term fire fighter health. Cancer and other diseases resulting from chronic exposures has become a leading 
issue and is presumed to be associated with fireground exposures relating to protection/hygiene practices and persistent 
harmful contamination found in fire fighter PPE. 

While general cleaning procedures have been established in NFPA 1851, Standard on Selection, Care, and Main-
tenance of Protective Ensembles for Structural Fire Fighting and Proximity Fire Fighting, there are no requirements 
that demonstrate whether current cleaning practices will adequately remove contaminants from fire fighter PPE. Many 
manufacturer gear cleaning recommendations are vague and most cleaning product/process claims are unsubstantiated 
regarding contaminant removal effectiveness. Prior studies have identified persistent chemical and biological contaminants 
in structural firefighting PPE. Therefore, industry methodologies and practices are needed that can promote safe cleaning 
techniques so that fire fighters are not continually exposed to unclean or inadequately cleaned gear. It also important to set 
cleanliness criteria for the continued use of fire fighter protective clothing.

This project has established a relevant and credible procedure to validate “how clean is clean?” for fire service con-
taminated gear, and in doing so has addressed the primary goal of reducing fire fighter exposure to harmful contaminants in 
PPE.  This includes the establishment of a repeatable and reproducible standardized method that can be used to determine 
the decontamination effectiveness of cleaning methods, and establish the needed fire service guidance for maintaining 
contaminant-free PPE as well as show that cleaning processes do not damage clothing.  The project deliverables directly 
support efforts to update NFPA 1851 and other information that ensures consistent, effective cleaning processes of fire 
service gear.

This report is part six  of a nine-part series on this topic of “PPE Cleaning Validation”, with this part titled “Supple-
ment E: Report of Semi-Volatile Organic Chemical Contamination, Extraction, and Analysis Procedures”.  The following 
are all the reports in this series: 

1.	 Master Report

2.	 Supplement A: Annotated Bibliography

3.	 Supplement B: Preliminary Work for Assessing PPE Cleaning Procedures

4.	 Supplement C: Investigation of Simulated Fire Ground Exposures

5.	 Supplement D: Evaluation of Outer Shell Liquid Retention Properties

6.	 Supplement E: Report of Semi-Volatile Organic Chemical Contamination, Extraction, and Analysis Procedures

7.	 Supplement F: Report of Heavy Metals Contamination, Extraction, and Analysis Procedures 

8.	 Supplement G: Report of Biological Contamination, Extraction, and Analysis Procedures

9.	 Supplement H: Evaluation of Microbial Cleanliness of Selected ISP Advanced Cleaning Procedures
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The information contained herein is based on the input of multiple professionals and subject-matter-experts.  
While considerable effort has been taken to accurately document this input, the final interpretation of the 
information contained herein resides with the report authors. The content, opinions and conclusions contained 
in this report are solely those of the authors and do not necessarily represent the views of the Fire Protection 
Research Foundation, NFPA, Technical Panel or Sponsors. The Foundation makes no guaranty or warranty 
as to the accuracy or completeness of any information published herein.

About the Fire Protection Research Foundation

The Fire Protection Research Foundation plans, manages, and communicates research on a broad range of 
fire safety issues in collaboration with scientists and laboratories around the world. The Foundation is an 
affiliate of NFPA.
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About the National Fire Protection Association (NFPA)

Founded in 1896, NFPA is a global, nonprofit organization devoted to eliminating death, injury, property 
and economic loss due to fire, electrical and related hazards. The association delivers information and 
knowledge through more than 300 consensus codes and standards, research, training, education, outreach 
and advocacy; and by partnering with others who share an interest in furthering the NFPA mission.  All 
NFPA codes and standards can be viewed online for free. NFPA’s membership totals more than 65,000 
individuals around the world.
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