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Hello Mr. Spann: 
 
Thank you for your post and thank you for your time with OSHA protecting the American Worker.  
However, I have a some points to make regarding the issue in general and some topics in your 
post in particular. 
 
For a start, ancillary discussions about fit tests, etc, however laudable, should not distract from 
the central question as posed, and the rationale that should be employed in providing a tenable 
answer.  The question posed was essentially: Will N95 cartridges provide appropriate protection 
against mould spores at a level of 650,000 spores per cubic meter.  I say absolutely "Yes" 
unequivocally.    
 
Let's begin by putting this matter into perspective:  Let's use asbestos.  I think we can all agree at 
least on the validity and volume of literature supporting the toxicity of asbestos.  As an ex-OSHA 
inspector, Mr. Spann, you will be aware of the fact that it is considered quite acceptable by OSHA 
that employees wearing a full face APR with HEPA filters may be exposed to asbestos fibers at a 
concentration of 5 million fibers per cubic meter.  Five million.  Not a mere 500,000, but 
5,000,000. 
 
But then to argue that wearing a similar device fitted with N95 is not acceptable for 650,000 
mould spores per cubic meter, one necessarily (however tacitly) argues that on a particle to 
particle basis, mould spores are inherently ten times more toxic than asbestos, respiratory 
protection notwithstanding.  I completely reject that argument as lacking any credible foundation.  
Have we all forgotten how to do simple math?  If we take this logic of imposing such stringent 
PPE requirements on mould spores, and back calculate to normal outdoor exposures, we see 
that we would have to require employees to wear half-face respirators just to go OUTSIDE their 
houses anywhere in the country, since our effective exposure control would be 0.01 mould spores 
per cc of air.  The summer outdoor air in Downtown Denver is twice that concentration!  If N95s 
don't offer adequate protection at 650,000 spores/m3 why aren't we requiring our employees to 
wear respirators when they go for nice walk in the park during lunch? 
 
I have received a number of off-line comments to my original post - mostly favourable.  Some, 
however, are confused -even by Certified Industrial Hygienists who are very confused about the 
whole N95 thing.  One CIH incorrectly believed that an N95 cartridge implied that only 95% of 
mould spores would be trapped and retained, and a person wearing the respirator would be 
exposed to 65,000 spores/m3.  Even if their misconceptions were true, what of it?  But it is not 
true and there is a considerable amount of literature concerning the aerodynamic diameter of 
spores; and the physics of particle retention and that literature demonstrates that N95 filters will 
trap and retain far greater than 99% of virtually all mould spore diameters.   
 
(For those not familiar with these designations - the N95 merely means that the device passed a 
particular test described by the US Department of Health and Human Services and was capable 
of trapping and retaining 95% or better of a particular challenge aerosol.   The aerosols in 
question have specific particle size distributions whose median diameters are far smaller than the 
size of most mould spores.  The capture characteristics are typically "U" shaped, centered on a 
particular particle size, with larger and smaller particles being captured with greater efficiency.  
(See http://www.forensic-applications.com/Examplephotos/capcurve.jpg for stylized capture 
curves, and http://www.forensic-applications.com/Examplephotos/N95capcurve.jpg for a capture 
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curve of a typical N95 filter … I'm sorry, I don't recall the references.) 
 
The EPA guidelines that you referenced are made in a vacuum, and are made without any benefit 
of quantification of exposure whatever.  The foundationless presumption made in the guidelines is 
that smaller areas of remediation surfaces necessarily equate to smaller overall exposures.  
However, that is simply not valid, and a ten square foot confluent growth could easily, easily, 
easily result in thousands of times the exposure as that presented by a 10,000 square foot 
remediation.  It is frustrating to see such overly simplistic and flawed tautologies enter 
professional critical PPE selections processes. 
 
The P100 guidelines are just that.  Guidelines, and the reference to the P100 is based exclusively 
on tradition - it is not made to the exclusion of N95s or any other filter media.  The capture 
characteristics of the N95, with regard to most mould spores, is virtually identical to the P100; 
since the particle sizes of the spores are significantly larger than the most difficult to capture 
diameter, and the spores fall in roughly the same place on the capture curves for both the P100 
and the N95.  
 
And yet even THIS is hardly relevant when one realizes that most of the guidelines are striving to 
reduce exposures to concentrations of mould spores that are far lower than the employee will 
encounter on their drive home and indeed that are in their own homes and offices.  Why then are 
these same exposures considered acceptable in an office or bank or doctor's office or our normal 
outdoor environment?  Have we so lost perspective as being unable to place these 
concentrations into the context of our normal day's lives? 
 
You tell us that last year you consulted on a case in which both the attending pulmonologist and 
the IME agreed that the patient was dying from HP which resulted from long-term mould 
exposure at work.  But I have similarly consulted on many such cases, where the conclusion has 
been made in a vacuum when in fact, the exposures supposedly responsible for the illnesses 
could easily come from a variety of other sources.  In the last few months, I was an expert on a 
case where an attending MD stated in writing that a woman's illness was due to undefined 
"chemical exposures" at her place of work in a mortgage office - this was based on the woman's 
erroneous self report to her physician that some consultants had (quite erroneously) identified the 
air in the office as contaminated with some mysterious chemicals (which it wasn't - the 
consultants seriously screwed up their data).  However, not included in the MD's exposure 
assessment was the fact that the woman LIVED on a chemical fertilizer plant owned by her 
husband.  (I was also an expert in an exposure case where the MD testified that his patient was ill 
due to carbon dioxide exposures at work … the concentrations of the offending CO2 at the 
workplace?  350 ppm, just like outdoors.) I have been involved in no fewer than five cases 
wherein attending physicians have concluded that their patient's illness were due to "excessive 
mould exposures" in homes the physicians had never visited, and had no objective knowledge of 
any real exposures and indeed, upon inspection, those homes had no greater mould 
concentrations than would have probably been found in the doctor's own examining rooms. 
 
In conclusion, I simply see too much being made of small beer in the area of PPE and mould 
exposures and being made in the absence of any critical review or foundations in good industrial 
hygiene, toxicology, or epidemiological considerations.   
 
But that's just me and the way I think (as I sit here in my office, respiratorless, on this *Beautiful* 
Thanksgiving morning, sucking in some 700 spores/m3 and dreaming of the dinner ahead… 
completely oblivious to the apparent danger I'm in…) 
 
Cheers, 
Caoimhín P. Connell 
Forensic Industrial Hygienist 
 
www.forensic-applications.com 



 
(The opinions expressed here are exclusively my personal opinions and do not necessarily reflect my professional opinion, 
opinion of my employer, agency, peers, or professional affiliates.  The above post is for information only and does not reflect 
professional advice and is not intended to supercede the professional advice of others.)  
AMDG 


