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2 projects will improve firefighter PPE
cleanliness
Methods to better test both the level of contamination and the level of
"clean" are moving forward

May 19, 2014

We have just become involved in an exciting new project to identify nondestructive methods for
evaluating contamination in turnout clothing. This project should help determine if and when
specialized cleaning can be applied for removing contamination from turnout clothing.

A task group of the committee for NFPA 1851 is planning a related project that covers selection, care
and maintenance of structural �re�ghting ensembles. That project will look at the e�ectiveness of
current and alternative cleaning processes for removing speci�c contaminants.

The levels of exposure to toxic substances during structure �res are signi�cant. In fact, structure �res
are often more of a hazardous-materials event than are the incidents to which the hazmat team
responds.

Unfortunately, many in the �re service still do not regard structure �res as producing hazardous
materials and the danger of exposure to �re�ghters during these responses. However, the increasing
incidence of certain cancers in �re�ghters shows that this concern has to be taken seriously.

No guidance
In typical hazmat operations, the continued use of protective clothing and related equipment requires
a determination of the levels of contamination and if that contamination can be e�ectively removed
when the PPE is exposed to hazardous agents.

With the exception of some highly specialized PPE ensembles and certain chemical or biological
contaminants, most organizations that rely on PPE cannot assess contamination levels unless
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destructive testing has been performed. The absence of industry guidance in this area causes many
�re departments to unknowingly use contaminated PPE or decide to prematurely dispose of
expensive PPE that might otherwise be decontaminated and reused.

While manufacturers provide instructions for cleaning and decontaminating PPE, the procedures are
vague and often point responders to their hazmat team or other "experts" in their organization.

Many independent service providers that regularly clean and repair clothing generally exclude
contaminated PPE from their services or are inconsistent in applying decontamination. Those that do
apply specialized cleaning often do not have evidence for basing claims for removing contamination.
There are no requirements that address PPE decontamination and the few existing standards that
mention decontamination only o�er relatively generic information.

For example, NFPA 1851 for structural �re�ghting protective clothing de�nes decontamination and
establishes a category of specialized cleaning for contaminated clothing but does not set any speci�c
criteria for �re departments to determine when to apply decontamination or judge its e�ectiveness.
The same standard includes advisory appendix information with recommendations for some
analytical procedures, but these methods do not target speci�c contaminants.

Test methods
Limited information is available for e�ective decontamination approaches partly because
nondestructive techniques are either unavailable or are inconsistently applied for assessing
contaminant levels to base appropriate decontamination decisions and to determine if cleaning
e�ectively removes contaminants.

The principal methods for evaluating clothing items for chemical contamination involve removing a
section of material from the clothing item, using a solvent or some other medium to remove the
contaminants, and analyzing the extract or medium by a selected instrumental technique.

Many of the test methods, typically applied for solid media such as soil, require speci�c solvent
extraction (for organic compounds) or acid digestion (for inorganic compounds) that destroys the
sample.

Even when analytical techniques are applied, the results can be di�cult to interpret because there are
generally few standards that relate the quantities of micrograms per kilogram of contaminant in the
analyzed material to permissible contamination levels, which generally do not exist for most
chemicals. Particularly for chemicals, organizations receiving these results have no idea how clean is
clean.

Danger zones
Most structural �res yield soot particles that becomes entrained in and on clothing materials. These
exposures are considered to be routine even though analyses show potentially signi�cant levels of
persistent hazardous materials adsorbed either by the soot or directly into the PPE.

Earlier research demonstrated that �re�ghters are routinely exposed to carcinogenic and skin-toxic
substances as the results of ordinary operations during interior structural �res.
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One recent report points to evidence that the �re�ghter's neck area is speci�cally vulnerable to
polycyclic aromatic hydrocarbons that easily make their way through hoods. A report prepared by
Underwriters' Laboratory and the University of Cincinnati published in 2010 in work sponsored by the
Department of Homeland Security showed high levels of contaminants in both �re�ghter hoods and
gloves.

Yet, such exposures are considered routine. For the most part, �re departments only consider the
need for analysis after �re�ghters encounter speci�c chemical commodities on the �reground (such
as at an industrial facility) or complaints arise after a particular incident related to a skin condition or
some other malady.

New techniques
Over the past few decades, new techniques have evolved to non-destructively evaluate complex solid
media and provide information that permits �re departments or quali�ed laboratories to make
relatively timely assessments for levels of contaminants. When applied to key chemical, biological, and
particulate contaminants, this can provide guidance for judging whether clothing can be
decontaminated and if decontamination processes are likely to be e�ective.

The creation of a logical decision-based guidance supported by non-destructive analytical sampling
and test procedures can help improve the �re department's ability to judge the appropriateness for
continuing the use of turnout gear where contamination concerns exist, apply correct cleaning and
decontamination approaches, and limit continued exposure for �re�ghters to persistent chemical,
biological, or particulate hazards.

As both of these e�orts proceed, we will be sure to keep you informed as to their �ndings. We believe
that solid recommendations will evolve from these investigations, and when taken with other
practices for good hygiene the �re service will begin to minimize �re�ghter exposures — those often
taken for granted.
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