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PREFACE 

Fibers comprise a diversity of materials that have become profuse and 
nearly inextricably woven into the patterns of our lives today. But the produc­
tion of many new synthetic fibers has been accompanied by increased aware­
ness among manufacturers, workers, and the occupational safety and health 
community of the need for exposure characterization, product stewardship, 
and education about safe work practices and handling procedures. This 
awareness has been driven by the recognition of potential respiratory hazards 
for workers exposed to some airborne synthetic fibers. Toxicological evidence 
from experimental animal studies also indicates potential health effects associ­
ated with exposure to fibers and warrants further concern. To explore these 
issues, AIHce 2000 (Orlando, FL) RT 223, "Forum on Synthetic fibers in the 
Workplace: Where Less Fiber is Healthier," was assembled, pulling together 
representatives from the synthetic fiber industry, labor, government, and 
academia. The intent was to recognize efforts to characterize workplace fiber 
exposures, to identify and implement safe work practices and controls, and 
to communicate safety and health messages about the potential hazards of 
airborne fibers. 

Historically, occupational safety and health practitioners have a basis for 
concern with exposure to airborne fibers; the most controversial case-in­
point being the asbestos legacy. Judging from the focus and discussion of 
the roundtable, participants and audience members were aware of the history 
with asbestos fibers and eager to draw fr~m this experience in addressing 
issues with newer and different synthetic fibers. In light of the uncertainties 
about the health risks for many synthetic fibers, the roundtable focused on 
preventive measures and stewardship programs initiated and being developed 
to ensure safe production and handling of synthetic fibers. In so doing, the 
major objective was to create a forum for examining these programs and to 
stimulate collaborations among participants and other partners with an inter­
est in this area. Topics of presenters included: 

• Potential health risks associated with exposure to synthetic fibers; 
• Sampling and analytical techniques for characterizing fiber exposures; 
• Industry efforts to promote safe work practices and use of appropriate 

controls; and 
• Strategies to develop and disseminate information and guidance on the 

safe handling of synthetic fiber products. 

The discussion frequently focused on universal concerns and strategies 
for addressing safe handling of synthetic fibers, and each panelist contributed 
a unique perspective for identifying the pertinent issues for this topic. 

Thomas]. Lentz, Arranger 

AlHce 2000, RT 223 

April 2001 
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Synthetic Fibers 
in the Workplace: 

Where Less Fiber 
is Healthier 

Roundtable 223 

Presentations 

MODERATOR: I know there are a number of other technical sessions in other roundtables that I 
suspect will be quite interesting. I appreciate your attendance at this roundtable. My name is Ralph 
Zumwalde, and I'm with NIOSH. I'm the moderator for this session. I would like to acknowledge 
two other people who have assisted in setting up this roundtable: Kathleen MacMahon and T.]. Lentz. 

I would like to first introduce the speakers in the order they will be giving their presentation. The 
order of the program has changed in order to accommodate someone who is giving another presenta­
tion. I don't think it will adversely affect what we will be talking about. 

The first presenter will be John Dement with Duke University. John is going to be talking about 
the background of health issues as they relate to synthetic fibers. Following John will be Bill Kojola 
with the AFL-CIO. Bill will be talking about labor's perspective on the hazards of synthetic fibers 
and the control of exposures. 

Following Bill will be Dean Venturin with Unifrax. Dean will be talking about the Product 
Stewardship Program that has been initiated under the Refractory Ceramic Fibers Coalition (RCFC) 
in dealing with health and safety issues within the industry. 

Following Dean will be Steve Hacker who is with Solutia. Steve will be talking about the monitoring 
and the analysis of organic fibers in the workplace. 

Following Steve will be Tom Calzavara with Johns Manville, and Angus Crane with NAIMA. They 
will be talking about their health and safety program that was initiated with OSHA as part of a 
voluntary agreement. 

Finally, Adam Finkel who is with OSHA will also be talking about OSHA's initiative in developing 
health and safety programs, and he will be talking a little bit about their particular program ~at they 
initi~ted with NAIMA. 

Also in the audience is Loretta Schuman who is with OSHA, and will be here to help share and 
contribute to this roundtable discussion. 

The first question that I would ask myself is why synthetic fibers? If you take a moment and look 
around the room, you will see that synthetic fibers make up a large part of our life; in the clothing 
that we wear, the carpet, even the ceiling tiles. It is a large commodity product within the United 
States. Millions of workers are potentially exposed to synthetic fibers in the workplace. 

One of the emphases behind looking at health and safety as it deals with synthetic fibers has to 
do with the issues of the uncertainties that exist and to try to define the potential health risks of 
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2 Synthetic Fibers in the Workplace: Where Less is Healthier 

synthetic fibers. Many of the fibers that exist both in the workplace and also in a commercial setting 
don't pose a health risk to workers. Although there is a continuum of health risks that generally 
apply to certain kind of fibers that deal with the dimensional characteristics-the biopersistence of 
a fiber and, of course, dose. 

I think the focus of what we would like to talk about today is the health and safety initiatives that 
have been taken within the synthetic fiber industry, and establishing health and safety programs given 
the uncertainty about the health data, and trying to develop the important aspects of dealing with 
any potential problem-trying to instill some kind of preventive measures. 

I am hoping today, this discussion on the roundtable can provide a forum where you as the 
audience and the participants can talk about what we know about health and safety programs, 
especially as they apply today and are being developed within the synthetic fiber industry. I would 
like to define what particular issues may remain that are still yet to be resolved, or where there are 
differences of opinion. 

Then at the end of the roundtable, I would like some discussion or some thought in terms of 
what kinds of collaborative efforts-whether it be between government, labor, and industry-that 
can be done collectively that would help address or fill the need in terms of improving upon already 
existing health and safety programs. 



MODERATOR: With that said, let me introduce John Dement, who will be talking about some of 
the health issues as they relate to synthetic fibers. 

DEMENT: Ralph asked if I would make a brief 
presentation outlining some of the health issues 
relative to synthetic fibers. This presentation is not 
intended to be a comprehensive review but should 
provide a little background for discussion. 

First, a little bit of nomenclature with regard to 
what we mean by 'synthetic fibers (Slide 1).' This 
slide is not all-inclusive; there are other classification 
schemes that have been used. There are two broad 
classifications-the vitreous fibers and organic 
fibers. Within each of these classification there are 
several subclassifications of fibers as shown in 
this slide. 

In this slide (Slide 1), I also have summarized 
information concerning fiber size, which is very 
important with regard to the health risk of these 
fibers. The . continuous glass fibers (for the most 
part because of the method of production and the 
fairly close tolerances about fiber size) really pose 
very little human health risk, at least with regard 
to an inhalation hazard due to the large diameter 
of these fibers. 

I have classified insulation wool and micro fibers 

CLASSIFICATION OF SYNTHETIC FIBERS 

• Synthetic Vitreous Fibers (SVF) 

• Continuous Filament Glass Fibers (3-25 Ilm) 

• Insulation Wool (0.1-8 11m) 

• Ceramic Fibers (l-3Ilm) 

• Synthetic Organic Fibers (SOF) 

• Carbon/Graphite (5-15 Ilm) 

• Polyamide (e.g., 'Nomex', 'Kevlar' > 10 Ilm, 
fibril 'peeling' may produce finer fibers.) 

• Polyolefin (most> 5 Ilm, microfibers O.I-2Ilm) 

Slide 1 

together as one group, but there are many, many 
subgroups of these. As can be seen, the fiber ranges 
of these starts at about a tenth of a micrometer for 
the smallest up to about 8 micrometers. Many of 
these fibers certainly would fall within a range of 
respirability, which we is predominately a function 
of the actual fiber diameter; although length, in my 
opinion, is actually very important for some of the 
longer airborne glass fibers. Longer fibers may be 
deposited in the upper airways by direct inter­
ception. 

Regarding organic fibers, I will talk a little less 
about these because these organic fibers are some­
what large. Also, there is less information--certainly 
less human health effect information. 

For the organic fibers, there are a couple of ex­
ceptions to fiber size and respirability, and this has 
to~ do with the polymers and a phenomena called 
'peeling,' which produces a respirable particle or 
fiber as a result of the process. The subclassification 
known as polyoelfins are produced as submicron 
fibers and these would certainly be considered respi­
rable. 

For the most part, this presentation concentrates 
on the vitreous fibers because that is where we have 
most of our human data. First, a little bit about 
exposure and the methods that we use to measure 
exposure. Typically, we have expressed concentra­
tions in terms of fibers per cc (flcc) measured by 
the standard face contrast method. 

I think a couple of points to note: first of all, 
with regard to vitreous fibers, we don't see the same 
phenomena with regard to splitting along the length 
of the fiber. Therefore, the PCM counts nearly every­
thing that is in the air, with the exception of the 
extremely small diameter micro fibers, which are 
likely to have a subfraction that are smaller than 
the resolution limit of the optical microscope. 
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4 Synthetic Fibers in the Workplace: Where Less is Healthier 

AIRBORNE FIBER CONCENTRATIONS (fibers/cc) IN 
US AND EUROPEAN SVF PRODUCTION PLANTS 

TYPE PRODUCED t PlANTS MEANS BY PlANT MEANS BY OPERATION 

US PRODUCTION PlANTS 

GIaas Loose 5 
continuous 2 
MbcBd 4 

Rock Loose 

Slag Loose 3 

Aock/SIag Loose 

EUROPEAN PRODtJCTlON ~ 

GIaas WOOl, Loose 4 

Rock WoaI, Loose 6 

GIaas 'filament 

0.02-0.78 
< 0.01-0.04 

0,01-0.04 

0.34-0.34 

0.02 -0.05 

0.10-0.10 

0.02.-0.20 

0.05-0.15 

NotGlwln 

Soun:o: Eamon 01a1. (1979). Chonfo etal. (1988) 

Slide 2 

< 0.01-0.92 
< 0.01-0.09 
< 0.01"0.38 

0.15-0.43 

0.02-0.19 

0.03-0.58 

< 0.Q1-1,00 

< 0.01-0.67 

< 0.01-0.02 

I, FIBER CONCENTRATIONS (fibers/cc) IN FACnJTIES 
PRODUCING SMALL DIAMETER GLASS FIBERS 

OPERATIONS MEANS MEANS 

STUDY ,PlANTS SAMPLED BY PlANT BY OPERATION 

Dement (1975) 2 F1neJSuperfine 1.0-9.7 0.10-33.6 
SmaD~r1ibershava I1OIIt1aIdIameIBrs<S urn 

Esmen at at (1979) Superfine 0.78 -0.78 O.OR - 1.58 

Hammand & Esman (1984) 3 0.032-6.n 

Small diamalat1lbers have nomtlal diameters <3 um 

Slide 3 

I have a few slides that summarize the published 
information concerning airborne fiber concentra­
tioDS_ Currendy, exposure levels in most situations 
would be considerably lower; however, it is the 
older information that ties to the epidemiology_ 
Looking at the concentrations by operation and by 
plant in the US and European plants, we see that 
fiber concentrations are usually below 1 flcc for 
operations producing glass, rock, and slag wool 
(Slide 2)_ 

A little information exists with regard to the 
superfine fibers as shown in this slide (Slide 3)_ 
Some work that we did early on found concentra­
tions in the fine and superfine above 1 flcc, and 
some operations can be very high_ This happened 
to be an operation where compressed air was used 
for cleaning process machinery. Typically, you 

CONCENTRATIONS of FIBERS < IjJ.m IN DIAMETER 
(fibers/cc) in US SVF PRODUCTION PLANTS BY TEM 

FIBER MATlERIAl RANGE OF OVERALL 
TYPE PRODUCED II PLANTS MEANS BY PLANT 

Glass loose 4 0.01 -4.40 

Continuous 0.0004 - 0.0004 

Mixed 4 0.0004 - 0.10 

Slag Loose 3 0.01 -0.04 

ROCk/Slag Loose 0.02-0.02 

Soun:o: Esmen ot aI. (1979) 

Slide 4 

FIBER CONCENTRATIONS (fibers/cc) DURING 
USE OF SVF FOR DUCT, PIPE INSULATION 

STUDY 

Esmen (1982) 

Hallin (1981) 

Schneider (1984) 

Head & Wagg (1980) 

Slide 5 

RANGE OF MEANS 
BY OPERATION 

0.Q1 - 0.65 

0_15 - 0_57 

0.05- 0.35 

0_10 - 0.10 

would expect that to be a high concentration al­
though a short-tenn exposure_ Others have found 
similar types of fiber levels as shown in this slide_ 
With the fine fibers you can produce, certainly in 
the user operations, a more significant exposure_ 

This slide provides concentrations of fine fibers 
for glass, slag, and rock wool (Slide 4)_ This is 
expressing it for fine fibers, those that are less than 
1 micrometer in diameter_As can be seen, except 
for the microfiber operations, the concentration of 
very small fibers is relatively low in typical glass, 
slag, and rock wool operations_ 

The next two slides provide information with 
regard exposures measured during the use of glass, 
slag, and rock wool fibers in the field (Slides 5 and 
6)_ We see a little higher exposure in the field than 
in production operations_ Higher exposures are seen 



FIBER CONCENTRATIONS (fibers/cc) DURING 
SPRAY APPLICATION AND ATTIC INSULATION 

RANGE OF MEANS 
STUDY 

BY OPERATION 

Esmen (1982) 0.02·5.30 

Hallin (1981) 0.51·1 .11 

Schneider (1984) 0.89·0.89 

Heed & Wagg (1980) 0.n·8.19 

Slide 6 

FIBER CONCENTRATIONS (fibers/cc) IN FACILITIES 
USING SMALL DIAMETER GLASS FIBERS 

STUDY 'PLANTS 
OPERATIONS RANGE OF MEANS 
SAMPLED BY OPERATION 

Dement (1975) 2 Aircraft Insulation 0.8·14.1 

2 Paper Production 1.9 · 21.9 

Esman (1982) 2 Aircraft Insulation 0.02·0.56 

Sma" diameter fIbanI have nominal dlam ..... '" < 3 urn 

Slide 7 

in blowing and spraying applications. In the field, 
there certainly is a greater potential for exposure in 
certain circumstances. There is a need for better 
engineering controls and work practices as well as 
worker education and training in order to minimize 
these exposures. 

This slide provides information on secondary 
users of superfine fibers (Slide 7). Again, higher 
exposures are seen in these operations than typically 
seen in fiber production. 

The next few slides provide concentration data 
for ceramic fibers (Slides 8 and 9). Certainly, there 
is currently more information available than existed 
even a few years ago. In production plants where 
ceramic and aluminum fibers are produced, mean 
fiber concentrations are slightly higher than 1 flcc . 
This is to be expected since fiber diameters for 

, 

John Dement 5 

FIBER CONCENTRATIONS (fibers/cc) IN TWO 
UK CERAMIC FIBER PRODUCTION PLANTS 

FIBER TYPE MEAN RANGE 

Ceramic Fibers 1.27 0.06 - 6.14 

Alumina Fibers 1.09 0.03 - 5.82 

Sou..,.,: Head 8. Wagg (1980) 

Slide 8 

FIBER CONCENTRATIONS (fibers/cc) IN TIIREE 
US CERAMIC FIBER PRODUCTION PLANTS 

RANGE OF MEANS 
PLANT MEAN 

BY OPERATION 

A 3.30 0.09·8.70 

B 1.50 0.68·2.60 

C 0.23 0.03·0.28 

Source: Esmen 81.al. (1979) 

Slide 9 

ceramic fibers are smaller than in typical insulation 
wool (so predictably concentrations can be higher), 
Similar information for three US plants is provided 
in the next slide (Slide 10), where mean concentra­
tions of over 3 flcc have been measured. 

Ceramic fiber concentrations in secondary use 
operations, field applications, and tear-out can be 
higher than those in fiber production (Slide 10). 
Most of the concentrations are less than 1 flcc; 
however, occasional operations such as tear-out 
produce higher exposures, at least on the short term. 
In these cases, some measurements around 10 flcc 
have been measured. 

In order to summarize these concentration data 
for comparison, these data were summarized in the 
next slide (Slide 11). A horizontal line is shown at 
a concentration of 1 flcc. As can be seen, fine fiber/ 
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FIBER CONCENTRATIONS (fiberslcc) DURING USE OF 
REFRACfORY CERAMIC FIBERS 

Typical field use of RCF Mean..o.6S flee, 80% < 1 flee 

Tear Out of Used RCF Some concentrations> 10 flee 

Soutt:e: MaJdn1 ellll. (1994) 

Slide 10 

RANGE OF TYPICAL FIBER EXPOSURES 
10 
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Slide 11 

glass fiber operations as well as some of the field 
applications of these fibers can produce concentra­
tions greater than 1 flce. HistOrically, in lass, slag, 
and rock wool fiber producing plants, exposures 
have been less than 1 flcc in my opinion; even 
historically going back in time; therefore, the exist­
ing epidemiology is also tied with this type of expo­
sure level. 

For comparison purposes, this slide compares 
asbestos with microfiber in terms of fiber length 
(Slide 12). With the PCM counting method (i.e. 
those greater than 5 micrometers) the proportion 
of fibers that are counted for microfiber operations 
is much greater than for asbestos. For asbestos (I 
think this is a textile operation, which would be 
the longer fiber), if you sum all of these up, you 

Airborne Fiber Lengths 

Chrysotile versus Glass Microfiber 

Ie Cbmiotlle III MkrvIlber I 
~<r--------------------

C 50 , 
~ 40-H-: ----------/ 

~ 301.f--------------------l. .. po 
110 lo.if-=--r"'r--i 

0.25 Oo7s 1.5 2.S 3.S 4.S 1.5 >lO 

F1bH Lmgtb {um) 

Slide 12 

SVF Health Effects 
Human Studies 

sJ1dbollc VItreoaII1bcr He- I'Imr8I 
MaIIpom a..,... 

I.uq 
DIooMe 

C<m1iDuoos Glass - -

Insulation Wool 

Glass - -
Slag/Roct: + - -

Ceramic Fiben -+ + 

Slide 13 

I.uq 
c-

-+ 

-+ 

+-

NS 

Mao 

-

-
-

NS 

are still counting typically less than 10 percent of 
the actual airborne fiber by that PCM method. This 
is sort of a paradox. Concentrations are expressed 
as in fibers per ec, we compare asbestos with man· 
made fibers; however, this method is simply an 
index of exposure. We should be concerned with 
the total distribution of airborne fiber size. TEM 
also has limitations with regard to fiber counting 
as you can only count up to a certain fiber length 
before the length is cut off by the size of the count­
ing field. 

I've tried to summarize what we know with re­
gard to health risks, and I've tried to divide it into 
continuous glass, insulation, and ceramic fibers 
(Slide 13). This is not intended to be a quantitative 
assessment. Continuous glass fibers, for the most 



SVF Health Effects 
Animal Inhalation Studies 

s,mIIdkVllnuOll_ I.aDi I.aDi 
IIbrado c.-

ComiDuowo rn... NS NS 

_Wool 

rn... -+ -+ 

SlagIRock - + 

Ccnmic FlbeD + + 

Slide 14 

Mmo 

NS 

+ 

part, are not respirable_ There is one case-controlled 
study that suggested an increase in lung cancer for 
these fibers; however, it is probably confounded 
considerably by other exposures_ Again, for the most 
part, these are not respirable fibers_ 

With regard to glass (and I've put slag and rock 
together), both the European and US studies have 
basically not shown an increased risk for nonmalig­
nant lung disease_ Certainly, we have not shown 
fibrosis and have not shown pleural changes by 
chest x-ray, nor have we seen mesothelioma in the 
mortality studies. There are some suggestions from 
both of a slight increase in lung cancer-more with 
the slag and rock operations than the glass opera­
tions. 

There is a lot of discussion about confounding 
in those studies. Certainly smoking is a potential 
confounder. Asbestos in some of the plants is a 
confounder. Taken as a whole, the data do suggest 
a slight increase in lung cancer. The ceramic fibers, 
we only have only chest x-ray information from 
the epidemiology and relatively little information 
concerning mortality or ~ncer incidence_ I would 
say we do not have enough information to say much 
about lung cancer among these populations. And 
the University of Cincinnati is seeing some early 
pleural changes among workers engaged in ce­
ramic production. 

A summary animal inhalation studies is given in 
this slide (Slide 14). I have chosen not to summarize 
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SVF Fiber Carcinogen Classification 

JAJlC HrP 

c-.-_GI.- Not Classifiable Notlislod 

Gllaw .... Possibly Can:iDopnic: \0 Reasonably AnIicipBd 
Humans HlIIIWl CaIcinogen 

~W .... Possibly Can:iDocmic ID Notlislod 
HlIIIWlS 

Cenmdc_ Possibly Can:iDocmic ID Reasonably ADIicipozd 
Humans HIDDID Carcinogen 

Slide 15 

the data from implantation or injection studies. This 
does not minimize their importance as these studies 
do provide value information concerning the bio­
logical mechanism of action. There is really no inha­
lation with continuous glass fibers and there is prob­
ably no reason for it to be. Regarding the insulation 
wools, a '-/+' means there are more negative data 
than positive data on balance with regard to glass 
fibers and fibrosis and lung cancer and no mesothe­
liomas have been associated with these fibers. For 
c~ramic fibers, on the other hand, positive results 
have been recorded for all three effects. 

This is a summary of how these two organiza­
tions, IARC and NIP, have classified these materials 
with regard to the carcinogenicity (Slide 15). IARC 
is basically classified as glass, rock/slag wool, and 
ceramic fibers as 'possibly carcinogenic to humans.' 
This classification is primarily based on the animal 
data. NIP classifies glass wool as reasonably antici­
pated to be a human carcinogen as well as ceramic 
fiber. Their ninth edition of Annual Report on Carcin­
ogens retains this classification. 

In closing, what are the research and prevention 
questions (Slide 16)? I think we need more study 
and definition of constitutes a respirable fiber. Fiber 
diameter is obviously important; however, I don't 
think we have paid adequate attention to length. 
There is room for developing sampling techniques 
that might define that a bit better. Good information 
is being produced on fiber durability. This may be 
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an important factor in the health risk posed by these 
fibers; however, there is a gradient in durability, 
starting with the asbestos fibers on the one end 
and the glass fibers on the other. Unfortunately, 
appropriate cut points relating durability to actual 
human risk as not well defined at present. 

We don't know much about the in-service use 
of the area of these fibers and their effect on health. 
As I said before, with most synthetic vitreous fibers, 
you do not see fibers splitting along their length; 
however, this is seen with some organic fibers and 
this needs further investigation. 

Certainly, fiber size and pathogenicity is still be­
ing studied in much greater detail for most fibers 
including asbestos, glass fibers, ceramic fibers, and 
others. The relationship between fibrosis and cancer 
must also be assessed. 

Lastly, we need to continue to follow the cohorts 
of workers included in the US and Europe studies. 
These studies might also concentrate on health ef-

Fiber Characteristics & Health Effects 
Researth Questions 

• Respirability « 3-4 ~m diameter) 

• Fiber Durability in the Lung 

• Surface Area and Splitting 
• Fiber Size and Pathogenicity 

+ Fibrosis 
+ Lung Cancer 
+ Mesothelioma 

• Fibrosis - Lung Cancer Relationship 

Slide 16 

fects of microfibers, although these are much 
smaller cohorts. 

This presentation w,as in~ended to be a recap 
and overview. It is not intended to be a scientific 
critique of the studies. _ 



BILL KOJOLA 

MODERATOR: Thanks, John. I would like to try to move through all of the discussions so we can 
have some sort of a dialogue, and focus on some of the preventive efforts that have been going on 
for a while, and seeing where we can move forward in terms of those efforts. 

Are there any questions or clarifications for John? 
Our next speaker is Bill Kojola. 

KOJOI..A: Thank you, Ralph. What I want to do is 
offer some perspective on some of the issues regard­
ing health hazards and control measures for reduc­
ing worker exposure to synthetic fibers. I am going 
to confine my comments and perspective to the 
synthetic vitreous fibers, which is the area where 
labor has spent most of its focus. 

I think it should come as no surprise to you that 
the views that labor has, particularly with regard to 
the health hazards of synthetic vitreous fibers, is 
colored by our experience with asbestos. Amongst 
our union members, as well as many nonunion 
workers, tens of thousands of families have been 
impacted by the tragic consequences of exposure 
to asbestos, the cover-up with regard to the adverse 
health affects that were known for many years, and 
the resistance to a remedy to make the situation 
right with regard to control of worker exposure. All 
these factors have made organized labor essentially 
suspicious from the outset about the health issues 
with regard to all fibers. 

I think that suspicion is cast in this light: we 
would like to be shown that this substance or this 
particular fiber is not hazardous. Otherwise, our 
tendency is to lean toward being very concerned 
about the potential health impacts. 

With regard to labor's perspective on the health 
effects and the classification, I thinkJohn did a very 
good summary on the overall impact on both animal 
and human studies on synthetic vitreous fibers. Suf­
fice it to say with regard to refractory ceramic fibers 
(particularly in the animal inhalation studies where 
you have the development of lung cancer, you have 
the development of mesothelioma, and you have 
the development of fibrosis), from our perspective 

as well as some others, that logically leads you to 
the consequence that we consider refractory ceramic 
fibers as carcinogens, and that they ought to be 
handled like asbestos. 

We know that the University of Cincinnati has 
a cohort of RCF manufacturing workers that they 
are following. They have seen some pleural changes. 
John is correct in saying that they have not yet 
seen the development of cancers or mesothelioma. 
Clearly, it is a cohort that is worth following very 
carefully. 

We have some concern with some evidence that 
has suggested that crystalline silica is also present 
in after-service refractory ceramic fibers and we are 
cqncerned that workers may be exposed to crystal­
line silica during RCF tear-outs after service RCF 
materials. The concern with silica has to do with 
fibrosis and cancer. NTP last week has reclassified 
silica as a known human carcinogen. 

The issues with regard to fiberglass and mineral 
wool are a litde bit fuzzier. John has summarized 
it appropriately. There is some evidence in human 
studies of cancer risks. It makes us suspicious, but 
we're not quite sure we ought to be on 'yes cancer' 
or 'no cancer' with regard to fiberglass and mineral 
wool, but clearly we have a level of concern. 

There is clearly a problem with skin irritation. 
If you talk to workers on the end-user side with 
fiberglass and mineral wool, there is a problem or 
an issue with skin irritation. One of the areas that 
John touched on, and I know that the industry is 

expending some considerable time and money in 
research efforts, is looking at the durability and 
solubility of glass fibers. The more soluble the fiber, 
the less hazardous the fiber is or may be. I think 

9 
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that is an intuitive idea. If the characteristic causing 
the adverse outcome is a fiber, whatever you define 
the fiber as, there is sort of an intuitive idea that if 
it is more soluble, that may make it less hazardous. 
There is some suggestive evidence that this may be 
the case, if you look at the continuum of durability 
or solubility for a variety of fibers, from asbestos to 
some of the glass fibers that are much more soluble. 

In my view, I don't think this issue of durability 
or solubility is a setded question, at least scientifi­
cally. We don't understand the mechanism by 
which fibers cause cancer. We don't know if the 
event initiating the cancer is largely dependent upon 
the duration or the persistence in the body. In other 
words, can the event happen shortly after the intro­
duction of the fiber into the physiological system? 
From our point of view, those are not settled ques­
tions. 

With regard to control of workplace exposure 
and regulatory action, it is not likely there will be 
an OSHA standard. Fiberglass and mineral wool 
were identified in OSHA's priority planning process, 
and you will hear a little bit more about that in a 
presentation this afternoon in the roundtable. For 
OSHA to move forward, there is not going to be a 
standard in my lifetime. 

Standard setting at OSHA is difficult at best. I 
think we an recognize this as professionals in this 
field from our point of view, given OSHA's limited 
capability of promulgating standards for a whole 
variety of reasons, including political. From labor's 
point of view, there are other more pressing needs 
for moving forward with. regulatory efforts on the 
part of OSHA, like ergonomics, safety and health 
programs, silica, and hearing conservation in con­
struction. And what about the whole PEL update 
process dealing with a variety of chemicals as op­
posed to just one substance? 

What are the alternatives? The alternatives are 
a voluntary standard or guideline, or some labor/ 
management cooperative effort to move forward and 
address an issue, in the absence of any regulatory 
requirement to enforce compliance. 

From our point of view, we do support genuine 
labor/management/government efforts to develop 
voluntary standards and guidelines to advance 

worker protection. This is an activity that organized 
labor is involved in throughout the country on a 
whole variety of issues in the absence of an OSHA 
standard or regulation, or in the presence of a rnini- . 
mum regulation (where now labor and management 
want to move beyond that). 

Our perspective on these voluntary standards 
and guidelines is that, from labor's point of view, 
we want to have an equal voice-not the sole voice, 
but an equal voice. In terms of labor's participation, 
it is important to include worker and labor perspec­
tive in this process at the earliest possible part of 
the whole initiative. 

There is a problem with a voluntary standard. 
The problem is that it is voluntary in nature and 
by definition, so you lack coverage. You lack an 
ability to enforce a voluntary initiative. That is 
the problem side of tl,tings. On the plus side of 
things, those voluntary efforts can and do make a 
significant difference for worker health and safety 
across the United States. 

In the field of synthetic vitreous fibers, there are 
some initiatives that are ongoing, several that you 
will hear about in more detail this afternoon. ACGIH 
has TLVs® for synthetic vitreous fibers and RCFs. 
You will hear about a voluntary program in the 
United States (NAIMA, installers, and OSHA) for 
fiberglass and mineral wool. You will hear about 
some initiatives that the RCF folks are undertaking. 
These are all important steps in this process. 

There is also the International Labour Offices 
OLO), which is developing and finishing a code of 
practice. They had a meeting of experts in Geneva 
in January. A final document is still in the internal 
process of being reviewed and approved. I think 
worldwide it will be an important step toward con­
trolling worker exposure. 

From a worker-protection point of view, we 
would like to use the best practices incorporated 
in all of these elements. We also think it is important 
to use manual methods of working with fibers rather 
than with power tools where possible. And where 
power tools are used, if possible, to provide dust 
collection systems to minimize exposure. 

Of course, we support and advocate extensive 
training of both workers and supervisors. It is im. 



portant for supervisors to have training on how to 
work with these materials appropriately. 

We have some concerns about take-home issues 
and take-home contamination, particularly on the 
end-user side, where workers are installing fiber­
glass or synthetic vitreous fibers in buildings and 
homes, where installations are in largely uncon­
trolled atmospheres, and where workers wear their 
clothing in their personal cars and take it home 
for cleaning. That is an issue we are concerned 
about. 

Another issue is respiratory protection. If you 
talk to workers, they don't like to wear respirators. 
I think it is obvious that the respirators are uncom­
fortable and they don't work effectively, in workers' 
minds. With regard to synthetic vitreous fibers or 
other fibrous materials, some workers have a real 
problem with the use of the single-use filtering face 
piece, disposable dust mask for several reasons. One 
is that many workers are not confident that you 
will get an adequate level of protection from the 
single-use disposable respirator. Some workers 
would prefer that if respirators are to be used, that 
they be given a half-mask respirator. They are criti­
cally aware .that the single-use respirators are not 
used or permitted for use with asbestos. So they 
make the link between asbestos and other fibers. 
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In many workers' experience (and mine as well), 
employers whose only respirator is a single-use dis­
posable respirator frequently have poor or no respi­
ratory protection program, so they hand put a sin­
gle-use respirator like they hand out aspirins. And 
workers have little or no faith that they're being 
adequately protected. 

The last issue I want to talk about is the irritation 
piece on the end-user side, especially on the end­
user side with the construction workers (and I used 
to work for the laborers for a number of years before 
coming on the with AFL-CIO). Construction work­
ers, at one point or another, are exposed to fiberglass 
in the course of their work. Some of them have a 
lot of complaints about skin irritation. 

One construction laborer, a Finlander in north­
ern Wisconsin, called a couple of years ago and said 
that, yes, he and his crew are often exposed to 
fiberglass. He said the only way they found that 
addresses the issue of skin irritation is to sit in the 
sauna for a couple of hours. He said there are all 
kinds of benefits to sitting in the sauna besides 
addressing the irritant problems of fiberglass. 

With that, I will close. I am trying to offer a little 
bit of our perspective and can add a little bit more 
w~en it comes to the roundtable part. 

Thank you very much .• 



DEAN VENTURlN 

VENTURIN: Good afternoon. I would like to thank 
the moderator andAlHA for inviting us here to speak 
today. I would like to spend a little time this afternoon 
talking about ceramic fibers and our product stew­
ardship program that is directed toward managing 
the risks associated with ceramic fiber. 

On the agenda today, I would like to review the 
evolution of our product stewardship program for 
refractory ceramic fibers, and would like to spend 
a little time reviewing the tOxicology and epidemiol­
ogy of ceramic fibers in addition to the results of 
a recent risk assessment that was performed on 
ceramic fibers. 

The strategic and management initiatives that 
we call product stewardship (some of the more 
important ones being worker communication and 
education, the development and promotion of engi­
neering controls, process controls, and respiratory 
protection) are elements that I would like to spend 
a particular aIIiount of time discussing. 

To begin, understand that refractory ceramic fi­
bers (RCFs) are synthetic vitreous fibers. They be­
long in a family of materials along with fiberglass, 
rock wool, mineral wool, and they are produced 
through a process of melting alumina and silica, or 
kaolin clay, and then allowing the molten mass 
to be fiberized through one of two manufacturing 
processes-either blowing or spinning. Some of the 
important qualities of ceramic fibers include their 
very high temperature stabilities, extreme low 
weight, and their low thermal connectivity. 

A couple of important factors for us to keep in 
mind when we're talking about the health effects 
or risks associated with ceramic fibers is the length.­
weighted geometric mean diameter of the product. 
It does tail off into the respirable range, below three 
microns in diameter. 

Like all synthetic vitreous fibers, it also has a 
transverse breakage property. Where this comes 
into play is as you apply mechanical energy, as you 
process these materials, the fibers get shorter and 
shorter in length but they do not change diameter, 
eventually becoming a nonfibrous articulate. 
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This is the emergence of the health issue. RCF 
was actually invented in 194 2 and commercialized 
in the early 1950s. It saw accelerated growth in the 
1970s as a result of the energy crisis. There were 
some early health studies in the 19505. The industry 
started doing industrial hygiene monitoring, both 
fibrous and dust, in the 1970s. We basically started 
doing some toxicology and epidemiology work also 
in the 19705 and 1980s; however, the early results . 
were ambiguous. It was considered to be a relatively 
benign material. 

It wasn't until 1984 when the Thermal Insulation 
Manufacturers Association conducted a study at the 
Los Alamos National Laboratory-an animal study 
using hamsters, where at the maximum tolerated 
dose, we came across pleural mesothelioma in a 
single hamster. 

As you might imagir):e, this promoted a number 
of responses, including, not the least of which, is 
a TSCA 8-E notification (which was made in 1985), 
the development of extensive hazard warning labels, 
and MSDSs. An epidemiology investigation, includ­
ing current and former workers, was initiated in 
1987 for RCF manufacturing facilities in North 
America. . 

The industry also sponsored a number of addi­
tional toxicology investigations conducted at RCC in 
Geneva, Switzerland, both a maximum tolerated 
dose study and a multidose study. All this led to the 
development of what the industry now calls our 
product stewardship program for refractory ceramic 
fibers, which, in essence, is the strategic management 
of risks associated with the use of ceramic fibers. 

If you were to boil down our product stewardship 
program into its basic elements, they would include 
exposure assessments. Looking at the population of 
potentially exposed workers and the United States, 
it would include a study of workplace controls and 
the development of new control technologies. It 
would include workplace monitoring, and not only 
at the manufacturing facilities, but also at end-user 
operations and down line at final-use operation. 

It includes product research. Whenever we're 
looking at developing new fiber types, safer prod­
ucts, more soluble products, and special studies 
(many of which have been conducted in conjunc-



tion with EPA, OSHA, and NIOSH), which include 
things such as a ceramic fiber testing consent order, 
a risk assessment, and stack studies. 

It also includes health effects research (which I 
am going to summarize in a minute), toxicology, 
and epidemiological research that is being con­
ducted by the industry, and a very intense commu­
nications and worker training outreach program 
that the industry has initiated. 

The most recent tox studies were performed us­
ing lifetime chronic exposures to specifically pre­
pared rodent respirable ceramic fibers-the target 
being 0.8 microns in diameter by 16 microns long. 
To give you an idea of how difficult it is to get 
rodent respirable ceramic fiber, it took roughly 
2,000 pounds of the bulk material we produce to 
produce 20 pounds of material that we can intro­
duce into the animals. We did the studies at the 
maximum tolerated dose and at a multidose level. 
At the maximum tolerated dose, we were able to 
produce cancerous endpoints with these specifically 
prepared rodent respirable fibers at the maximum 
tolerated dose. At the multidose, we were able to 
produce levels where we had no adverse observable 
effects. In other words, we were able to look for 
and produce a dose-response curve. 

Additional questions (and there are many) have 
to do with the different pathologies in the test spe­
cies. We used hamsters and rats, and the endpoints 
(the results) that we saw were different for both 
species. How does this relate to what we might see 
in humans? That's a big question. 

The concentration of particulate contained in the 
specially prepared rodent respirable fibers tested 
was roughly 18 times higher than what we would 
typically see in the workplace. The question arises 
as to how did this affects clearance and exacerbates 
the toxicology that we think we saw with regard to 
the fiber. Those questions are yet unanswered. 

With regard to our epidemiological investiga­
tions: in North America, we have a longitudinal 
study that is going on with the University of Cincin­
nati. It was initiated in 1987 using both current 
and former workers. It is a relatively small cohort, 
but represents better than 90 percent of the people 
who are manufacturing ceramic fiber-both current 
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and former employees. It also represents employees 
from 1 to 30 years of exposure, so we do have a 
number of very long-term exposed employees here, 
many of whom have had a number of years in 
retirement since their last exposure. 

In ECFIA, the European Ceramic Fiber Industry 
in Europe, there have been two cross-section mor­
bidity studies; the first one in 1986 and the second 
one in 1996. If you look at the results of these 
studies in combination, there is no evidence of RCF­
related disease in either of these studies. We have 
no fiber-related fibrosis, lung cancer, or mesotheli­
oma in either of these studies. In the US study, the 
longitudinal study, we do have roughly a 3 percent 
incidence of pleural plaques. 

Taking the toxicology and epidemiology data 
that we have, can we do a risk assessment? The 
answer is yes. It is difficult, but we have attempted it. 
Sciences International has done the risk assessment 
funded by the Refractory Ceramic Fibers Coalition, 
and we used most conservative, worst-case assump­
tions to come up with a calculated risk at 0.5 fibers 
per cc of 0.073 per thousand. To put this in perspec­
tive, if you look at the significant risk threshold 
used by OSHA, such as 1 in 1,000, or some of the 
stEltistics that have been put out by the DMV for 
highway fatalities in North America, you can see 
where the risk from exposure to RCF at 0.5 fibers 
per/cc is far less. 

The bottom line, as a result of the risk assess­
ment, is under the current conditions. The study 
found no elevated risk of fiber-related disease in 
the entire cohort. 

With that, what is the health issue? We know 
that chronic exposures to ceramic fiber can produce 
cancer in test animals. We don't know the biological 
mechanisms that cause this. This is a big question. 
We also don't know how this relates when we ex­
pose animals to 400 times what the normal workers 
would see. We do know there is no evidence of 
fiber-related disease in the RCF manufacturers, both 
current and former workers that have been studied 
both here and in Europe. 

What do we do from here? What is our manage­
ment strategy? This is what the industry calls our 
'Product Stewardship Program.' It is a system by 
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which we manage potential risk in light of the uncer­
tainty in the science that currently exists. We want 
to control workplace concentrations and focus on 
driving our exposures down, minimizing the expo­
sures. We want to promote proper handling prac­
tices. 

Our exposure reduction goals are very simple. As 
mentioned earlier, there is currently no regulatory 
standard for refractory ceramic fibers in the United 
States. The Refractory Ceramic Fibers Coalition, 
with the goal of driving exposures down, have estab­
lished recommended exposure guidelines and con­
tinually dropped our recommended exposure 
guidelines. In fact, cutting them in half twice, from 
2 fibers per cc in the 1980s, to 1 fiber per cc in 
the 1990, to 0.5 fibers per cc as a recommended 
exposure guideline that was put out in 1997. It is 
equal to the lowest international regulatory standard 
in Europe. 

Our recommended exposure guideline is based 
on prudence and feasibility, not Significant risk. Our 
product stewardship program focuses on exposure 
reduction and risk management. 

If we look at the mechanisms for exposure reduc­
tion, what we are really talking about is four-fold. 
It is worker communication and education pro­
grams; it is the development and evaluation of new 
and unique control technologies designed specifi­
cally for fiber control; it is the promotion of proper 
handling practices and process controls; and it is a 
promotion of the proper use of personal protective 
equipment where appropriate. 

Worker and education communication is ex­
tremely important. As our friends in labor know, 
informed workers are better able to protect 
themselves against the hazards that they encounter 
every single day in the workplace. What the industry 
has done is develop a plethora of communication 
tools. 

In addition to the standard warning labels and 
MSDSs, we have study results that have been sum­
marized in a number of a different ways-regulatory 
updates, best practice bulletins, newsletters, and 
preferred work methods. We have handling prac­
tices videos, which are often used as a part of the 
hazard communication training for the end-user 

facility. We have worker and customer support, 
which includes industrial hygienists going to our 
customer and end-user facilities and conducting ex­
posure monitoring, conducting employee training, 
and giving technical presentations to the engineers 
and the management of these facilities that use 
these products. 

It includes industrial trade show presentations 
and presentations at technical conferences such 
as this. 

The communications we put out are not only in 
English, but are in the languages of French and 
Spanish. Safe handling guidelines are used through­
out the country and North America. 

In addition to communications, we want to de­
velop new engineering control technologies de­
signed specifically for fiber. When you look at con­
trol technologies design~d for spherical particulate, 
they do not always work as ·effective as we would 
like when you try to apply those to fiber control. 
We want to look specifically at point of generation 
dust collect techniques. 

Water lance removal involves a technique by 
which you use a high-pressure, low-volume water 
knife to remove after-service fiber from a furnace 
wall, which reduces your airborne fiber emissions 
and resulting silica emissions (if there are crystalline 
silica some formations). 

We look at specific hood designs developed to 
capture the fiber at the point of generation. And we 
look at filtration media, which is designed specifi­
cally to work with fiber as opposed spherical partic­
ulate. We have developed unit operational codes of 
practice designed specifically for this product and 
used in specific applications, that being the cutting 
of vacuum· formed material or the manipulation of 
furnace models. 

We've also joined up and partnered with NIOSH 
to look at engineering control studies and evalua­
tions so that we can develop and communicate new 
control technologies to the end-user population. 

With regard to process controls, we want to focus 
on workplace design, in particular, minimizing your 
handling of the product. We want to look at product 
handling guidelines where we look at dust reduction 
techniques, specifically. Not only what do you need 



to make, but how do we make it so as to reduce 
the amount of dust we product while we are han­
dling the product. 

We promote the use of hand tools, which reduces 
the amount of mechanical energy applied to the 
product, therefore reducing the amount of potential 
airborne fiber being generated, and last, but not 
least, we promote good housekeeping techniques, 
which means eliminating the air hose and using 
techniques such as HEPA vacuuming and wet 
sweeping to keep your fiber levels down in the 
workplace. 

With regard to personal protective equipment, 
we try to help our customers and their employees 
understand the aspects of OSHA's respiratory pro­
tection standard, and try to help them implement 
a sound respiratory protection procedures of their 
own. Now the RCFC policy tries to go above and 
beyond the minimum requirements that OSHA set 
forth in that we recommend the use of a respirator 
when your exposures are unknown, whenever your 
exposure exceeds the recommended exposure 
guideline in addition to whatever is desired by the 
employer. As was mentioned earlier, the industry 
specifically recommends, if a respirator is required, 
to use a half-face respirator-' not to use a disposable 
paper mask. 

We have also established task-specific guidelines 
based on 6,000 time-weighted average exposure 
point measurements that we have gathered both in 
manufacturing and end-use populations where we 
can look at homogeneous exposure groups, com.­
municate the overall exposure from those homoge­
neous exposure groups to the potentially exposed 
population so they have some idea of what expo­
sures they would likely see. 

If you look at the results of the efforts we've 
just been talking about, they are very clear. The 
customer-monitored the results as well as the manu­
facturing-monitored results are getting closer and 
closer. What that means is that we are successful 
at getting the best practices that we have developed 
and implemented internally, communicated out to 
the customers and end-users, so that they can apply 
the same technologies to reduce air exposures. 

In summary, what do we know? We know that 
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chronic exposure to specifically prepared respirable 
RCF can produce a cancer in the animals-hamsters 
and rats-that we've tested. 

Secondly, we know that the medical sllrveillance 
in North America and Europe has shown no in­
stance ofRCF or fiber-related disease, and in partic­
ular I'm talking about fibrosis, lung cancer, or meso­
thelioma in any of the manufacturing employees. 

Third, we know that the potential risk is still 
there, and there still is some uncertainty. Yes, it is 
still prudent for us to promote the risk management 
techniques that we're talking about under the prod­
uct stewardship program. 

Last but not least, we know that it is responsible 
for us to continue to promote the risk management 
techniques that I've outlined through our product 
stewardship program well into the future. 

To conclude, looking to the future, PSP 2000, 
what is this? This is the next generation of the 
agreement that the industry had with EPA to per­
form workplace monitoring, both internally and at 
our customer's facilities, and to continue to promote 
safe handling practices and the communication of 
these safe-handling practices to the end user. 

The RCFC is working with OSHA, EPA, and 
N,IOSH together to make this happen. We want to 
continue the international dialogue that we have 
been generating today, which mean communicating 
with Europe and understanding their results, and 
communicating with Australia and South America 
so that we put our heads together to develop these 
control techniques. 

We want to maintain the positive relationship 
that we developed with regulators and continue to 
further foster that relationship into the future. We 
want to continue the mortality and morbidity stud­
ies that were initiated under the University of Cin­
cinnati epidemiological investigation. We want to 
maintain a comprehensive communications pro­
grams, which includes a very comprehensive user/ 
employee training outreach program. And last, but 
not least, we want to continue to support further 
scientific studies. 

I would like to thank Ralph, our moderator, and 
the AIHce for giving us a chance to present. Thank 
you very much .• 



STEVE HACKER 

MODERATOR: Our next speaker is Steve Hacker from Solutia, who will be talking about some of 
the work that will be going on within the organic fiber industry. 

HACKER: Thank you, Ralph. It is a pleasure to be 
here. lam going to deviate from the first three 
speakers. My title should be called 'Synthetic Or­
ganic Fiber Dust Sampling.' I am going to talk about 
something that the American Fibers Manufacturing 
Association (AFMA) has sponsored, of which So­
lutia, for whom I work, as well as a number of 
synthetic organic fiber manufacturers, have devel­
oped a synthetic fiber dust air sampling protocol. 
I'm a member of the Fiber Dust Working Group, 
which has toxicologists, industrial hygienists, epide­
miologists, medical, product safety, and other disci­
plines on that particular working group. 

There is no significant health concern (Slide 1). 
I am talking about synthetic organic fibers. To dis­
tinguish us from our vitreous friends, there is no 
significant health concern. As John mentioned, 
there are very little data. However, we do routine 
employee medical surveillance for a variety of rea­
sons. We've done mortality studies and epidemiol­
ogy studies. We have been working with many of 
these products for an excess of 50 years. We have 
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Background 

• No significant health concern 
• No established exposure limit 

- except mllsance dust (NOC*) 

• No standard sampling methodology 
• Available options: 

- total dast (NlOSH 0500) 
- respirable dust (NIOSH 0600) 
- respirable fibers (NOISH 7400) 

• not otherwise clo.ssified 

Slide 1 

done risk assessments at our plants, and as good 
practicing industrial hygienists, you look at where 
your greatest concerns are. Based on what I've just 
told you, we do not feel we have a concern. 

However, if you have been checking the litera­
ture recently, at some flocking operations where 
they have been using Nylon 66, there have been 
some valid employee health concerns. We are con­
cerned about that. We 'Vant to make sure that syn­
thetic organic fibers are not painted with that broad 
brush of 'fiber' so that is why we are taking a pro­
active approach to this. 

There is no established exposure limit for syn­
thetic organic fibers, except nuisance dust. There 
is no standard methodology for analyzing the work­
place for synthetic organic fibers-again, except for 
nuisance dust. 

What are the available options? We've got 
NIOSH 0500, which is total dust gravimetric. There 
is respirable dust, which is gravimetric, but just 
respirable particles. There is a NIOSH 7400, which 
is for asbestos-type fibers. That is a different fiber 
than synthetic organic fibers. 

More issues related to sampling; what do we 
sample for (Slide 2)? Are we looking for dust, fibers, 
the lubricants, or finishes that might be on our 
fiber types? . 

There are method validation issues. How do we 
generate consistent organic synthetic fibers because 
of their low melt temperature and other issues re­
lated to fiber generation? How do we get even distri­
bution across the filter cassette when we sample? 
We will talk about static electricity in a second. 

Let's talk about sensitivity. We have done expo­
sure assessments in our plants. We have looked at 
the total dust method, and we get very low results 
compared to the established exposure limit of 10 or 



Issues Related to Sampling 

• What do we sample for? 

• Method validation issues 
- fiber generation 

- even distribution 

• Sensitivity 

• Definition of "respirable" 

• Defmition of a "fiber" 

Slide 2 

Issues (cont.) 

• Counting methods 
-PCM 

-SEM 

-TEM 
• Density of synthetic fibers compared to 

organic fibers 

• Static electricity 

Slide 3 

15 milligrams per cubic meter. We use the asbestos 
protocol (NIOSH 7400), and we get nondetected 
or very low levels of respirable fibers as well. 

From a sensitivity standpoint, if we do micros­
copy, do we look at scanning electron or do we 
look at polarized light (Slide 3)? What degree of 
sensitivity is required or needed? Again, consider 
the low melt point and the problems associated with 
the fiber melting on the microscope slide. What is 
the definition of respirable or inhalable? What is 
the effect of shape, density, length, diameter, and 
aspect ratio? What is the physical shape of a fiber? 
It is not like asbestos. Synthetic organic fibers are 
typically curly. What we found is that it is more of 
a function of how we cut it. There is a shearing or 
tearing action that causes the respirable fibers. 

Some other issues include counting methods, 
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Fiber Generation 

• DuPont challenged to generate consistent 
fiber concentrations 

• Evaluate counting techniques 

• Evaluate fiber counting 

• Evaluate cowl washing 

Slide 4 

curly/straight, and density. As you probably know, 
synthetic organic fibers are much less dense than 
mineral fibers, so that causes us some problems. 
Synthetic organic fibers have a tendency to pick up 
moisture, so they are hygroscopic. 

We wanted to take a proactive approach, so we 
challenged DuPont to generate consistent fibers 
(Slide 4). Because of some Nylon 66 issues and 
their experience with polyarimide, they were able 
to finally do that but not without much delay and a 
lo~ of work. But they were able to generate consistent 
fiber concentrations, and I will show you some 
equipment that they used for that. 

We asked them to evaluate counting techniques 
(which one we should use); evaluate fiber counting; 
and evaluate the cowl washing because of the static 
electricity concern. 

This is the system they use to generate polyari­
mide (Slide 5). What we have is a multiport sam­
pling system. The fibers are generated in here and 
they go through cyclones to concentrate the respira­
ble fibers. Then they go across this membrane. 
There are 30 sampling ports across here where 
they've taken 30 filters and collected the fibers. Then 
they've done round-robin sampling counting to ver­
ify counting techniques and consistency. 

The purpose for doing this particular study was 
to make sure that we could generate the fibers and, 
secondly, to determine if the concentration across 
that filter plate was uniform such that when we get 
to do toxicological testing on animals, we know 
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Maltlpart sampUng Sflb!m ..... __ 

Slide 5 

Round .. Robin Counting 

• Compare aerosolized organic fiber counts 
from three labs and four different counters 
using light microscopy methods 

• Same slide for all labs and counters 

Slide 6 

they would all get the same dose. You just have to 
trust me on their data. I don't have them with me. 

The next thing we did was to make sure the 
DuPont lab was counting total fibers as well as 
other accredited labs (Slide 6). We did round-robin 
counting, like a proficiency analytical testing (PAT) 
sample where you send a sample around to different 
laboratories and you give them the same slide. We 
did three labs and we had four different counters 
to evaluate the data. 

They generated atmospheres of polyarimide 
(Slide 7). They used 30 filters in the apparatus that 
I showed you; 15 were polycarbonate filters and 
15 were methylcellulose acetate filters. They were 
exposed for 5 minutes of what we thought was a 
concentration of 20 to 30 fibers per cc. 

We used methylcellulose acetate filters for 

Methods 

• Atmospheres of p-Aramid RFP were 
generated in an inhalation chamber 

• 30 filters (15 PC and 15 MCE) were 
exposed to p-Aramid aerosol for 5 minutes 
at estimated concentrations of 20-30 fibers/cc 

Slide 7 

Methods (cont.) 

• Methyl cellulose filters were used for 
PCOM counting 

• Prepared slides were first counted at 
Haskell Lab, then sent to Denkendorf 
(Germany), and [mally to 10M (Scotland) 

• For quantification, the NlOSH 7400 method 
was used at Haskell, while the WHOIEURO 
MMF method was used in Europe 

Slide 8 

peOM counting (Slide 8). For fiber counts, we used 
the NIOSH 7400 method. Since DuPont is world­
wide (and many of our organizations are world­
wide), we also sent them both to Germany as well 
as Ireland for counting. 

One lab had consistently lower counts when 
compared to another lab (Slide 9). In other words, 
the mean value for the 15 filters was about 18.4, 
plus or minus 4.3, versus 27.7. At DuPont, two 
counters were used, and they were somewhere in 
between the other two labs. We felt fairly comfort­
able that statistically we-or the DuPont lab-· were 
counting satisfactorily. 

The differences in fiber count may be due to 
variability among the counters. There is a slight 
difference in definition of what is defined as a fiber 
(Slide 10). 



Results 

• One laboratory had consistently lower 
counts when compared to another lab (mean 
values for the 15 ftlters = 18.4 ± 4.3 fibers/cc 
vs. 27.7 ± 4.3 fibers/cc 

• The third lab, with 2 different counters was 
intermediate between the lower and higher 
counts (i.e., 24.2 ± 1.1 fibers/cc and 22.1 ± 2.2 
fibers/cc 

Slide 9 

Conclusions 

• The differences in fiber counts may be 
related to the variability among counters or 
to the slight differences in counting rules 
between the US and European methods 

• The intralaboratory variability between 
counts was lower than the interlaboratory 
variability in fiber counts. 

Slide 10 

The intralaboratory variability was lower than 
the interlaboratory, which kind of makes sense. We 
felt comfortable that our fiber counts that DuPont 
provided were fine. 

The next concern we addressed was the potential 
for synthetic organic fibers to develop an electro­
static charge during collects (Slide 11). This may 
cause the fiber to adhere to the cowl walls. One of 
our member companies had done some preliminary 
work in employee exposure in the workplace and 
determined that because of static electricity, instead 
of it making a uniform fiber count across the entire 
fiber, it was adhering to the cowl wall. So the hy­
pothesis was that the fibers were going to stick to 
the cowl wall. What do we do about that? Again, we 
went back to DuPont and they tested polyarimide, 
which has a high affinity to static electriCity build 
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Electrostatic Electricity/, 
Cowl Washing 

• Hypothesis is that aerosolized synthetic 
organic fibers will adhere to the cowl wall 
during collection 

• Tested p-Aramid (high affmity to charge) 
and cellulose (low) 

Slide 11 

Test Method 

• Challenge fIlter 

• Count ftlter normally (fIlter # 1) 

• Use fresh fIlter (fIlter # 2), wash cowl with 
deionized water, redistribute, and recount 

• Determine significance of washed count 
when compared and added to initial count 

Slide 12 

up, and cellulose, which is the low one. So we took 
fibers at both ends of the electromagnetic spectrum. 

We challenged the filter (Slide 12). We counted 
the filter normally, which we call filter 1. We then 
used a fresh filter, washed the cowl down with 
deionized water, redistributed, and recounted. The 
process was to determine the difference when we 
compare those. Polyarimide has a higher affinity to 
static build up. . 

The results, as you can see, are pretty similar 
(Slide l3). In fact, it was almost the reverse or what 
we expected. We expected the polyarimide to have 
an increase in fiber counts because of its affinity to 
static electricity. 

Another reason we did this is because we were 
involved with people at the Brauhafer Institute in 
Germany, they determined that due to static elec-
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Cowl W@Shing Results 

Fiber Counts (fibers/cc) 

p-Aramid 

Cellulose 

Control 

41.4± 3.7 

23.3 ± 2.7 

Slide 13 

Cowl wash 

39.5 ±5.7 

24.7 ± 1.5 

Cowl Washing Conclusions 

• Fl - Fl+F2 
• No significant differences 

• Still gathering data in actual workplaces 

• One company-15 Nylon 66 cassettes. Of 
15 samples, only 1 with detection limit of 5 
fibers/mm2 • Remainder were below detection 
limit 

Slide 14 

tricity concerns, we needed to look at gold impreg­
nated filters with aluminum cowls with static dis­
charge lines. And the experts in Germany did a lot 
of work. They determined that SEM and TEM were 
the only way to go. Fortunately, we did not come 
up with those same results. Because the gold filter 
itself was about $150 per filter, and I can't see many 
companies doing a lot of work with filters that are 
that expensive, unless it is justified, and we couldn't 
justify it. 

The conclusions were that the filter, unwashed, 
was about the same as the fiher that was washed 
added to the filter that wasn't washed (Slide 14). 
There was no significant difference. We are still 
gathering data. Because we are in the process of 
validating our method, Solutia has tested 15 Nylon 
66 filter cassettes. Of the 15 samples, there was 

Air-Sample Strategy 

• Characterize exposure in workplace 
• total dust 

• respirable fibers 

• personal 

• area 

• Task and time-weighted average 

• NIaSH 0500---total dust 

Slide 15 

Air-Sample Strategy (cont.) 

• Respirable fibers 
- Modified NIOSH 7400 

- "A" counting rules (modified) 

- Diameter < 3 Jlm (WHO fiber definition) 

• Field validation (cowl washdown) 

• Accredited lab 

Slide 16 

only one filter that resulted in the detection limit 
of fibers per millimeter squared to be added. That 
one result was not statistically significant. We feel 
fairly comfortable. All the data from our member 
companies has not been distributed yet, but we will 
take a look at that when it comes in. I suspect we 
are not going to require cowl washing because it 
just doesn't seem to be justified. 

So now as industrial hygienists, what do we want 
to do about evaluating employee exposure (Slide 
15 and 16). We've developed an air sampling proto­
col, if you will, or a strategy, for synthetic organic 
fiber. I made about 50 copies of that. They are on 
the table in the back if anybody wants one. If you 
have questions, let me or any of the authors know. 

We were going to characterize exposure in the 
workplace. Again, we don't think it is high. We are 



Fiber. Types 

• Nylon • PBI 

• Polyester • Lycra 

• Acrylic • Polyarimid 

• Polyethylene • Rayon 

• Cellulose acetate • Tencel 

Slide 17 

going to look at total dust and respirable fibers. 
We're going to look at personnel samples as well 
as area. We're going to do task samples and time­
weighted averages. We're going to evaluate two dif­
ferent ways. We're going to look at total dust using 
the NIOSH 0500, as well as a modified NIOSH 
7400. As you know, for the 7400, there are A­
counting rules and B-counting rules. The A-count­
ing rules are for asbestos; the B-counting rules are 
for other man-made fibers, such as fiberglass. 

Due to the density concerns of synthetic organic 
fibers, we're not going to count anything greater 
than three microns in diameter. That is consistent 
with what our toxicologist tells us happens within 
the lungs of humans and laboratory animals for 
synthetic organic fibers, and it is consistent with the 
World Health Organization's definition of a fiber. 

We're looking at the cowl wash down. The con­
cern here is that DuPont had done polyarimide and 
one other fiber that was on the ends of the spectrum. 
But we thought perhaps because the concentrations 
of the initial fiber was so high, that it was skewing 
our results. We're going to look at that in the field 
as well. We did something with Nylon 66 and it 
was insignificant. If we're using standard methodol­
ogy, the NIOSH 0500 and the 7400, we can go to 
any accredited lab and they fully understand what 
kind of technique to do on your analytical work. 

The different fiber types that our member com­
panies will be looking at are listed on Slide 17. We 
are collecting those data even as we speak. 
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Acrylic Manufacturing 
Area Full-Shift Samples 

# samples # Range Geo. Mean Units 

38 < 0.05 - 0.43 0.08 mglm3 

35 < 0.002 - 0.006 0.003 fiberslcc 

Slide 18 

Nylon 6,6 Manufacturing 

# samples Type Range Geo.Mean Units 

12 PTWA 0.04- 0.63 0.12 mg/m3 

13 PTWA 0.003 - 0.060 0.008 fibers/cc 

15 PIT 0.11- 4.3 0.48 mg/m3 

9 PIT 0.01-1.30 0.032 fibers/cc 

Slide 19 

The data that I have submitted to AFMA are 
unpublished to date (Slide IS). At one of our acrylic 
manufacturing facilities, we did some area full-shift 
samples. We did 3S samples for total dust using 
the NIOSH 0500. We got a range of less than 0.04 
to 0.43 mglm3

, with a geometric mean of O.OS. 
Again, that is total dust, milligrams per cubic meter. 
Anything that is in the atmosphere, we're going to 
pull through that filter and measure. 

We did 35 samples for counting-area full shift 
with a range of 0.002 to 0.006 respirable fibers per 
cc. We feel confident that we don't have a significant 
problem in acrylic manufacturing. 

At our Nylon 66 manufacturing and handling 
facility, we sampled all three different locations 
(Slide 19). The PTWA stands for personal time­
weighted average. We took 12 time-weighted aver-
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ages-milligram per cubic meter. We had 0.12 for 
geometric mean in fibers per cc, 0.008; job tasks 
(which you would assume give you higher expo­
sure) did, in fact; the geometric mean for the job 
tasks were 0.48, and for the respirable fibers 0.032. 
Those were determined using the NIOSH 7400 A­
modified rules, so we excluded anything that was 
greater than three microns in diameter. 

The conclusions are consistent fibers can be gen- . 
erated for sample validation and animal testing 
(Slide 20). It is not easy. To give you a little bit 
more information, DuPont was hoping to generate 
80 to 100 fibers per cc Nylon 66 so that we could 
test the laboratory animals. They have done heroic 
efforts to try to generate that. We can only get up 
to about 25 fibers per cc. We feel comfortable that 
would be adequate because it is several orders of mag­
nitude below what we're seeing in the workplace. 

The NIOSH 7400 method for fiber counting is 
valid. It doesn't appear, at least on the preliminary 
data that we have, that cowl washing is required. 
Exposure results, at least in manufactUring facilities, 
are very low. In the next steps, we are going to 
summarize the data of all of our manufacturers and 

Conclusions 

• Consistent fibers can be generated 

• Modified NIOSH 7400 method for fiber 
counting is valid 

• Cowl washing not required 
• Exposure results quite low 

• Summarize data of manufacturers 

• Next steps-animal testing 
• Gather customer exposure data 

Slide 20 

do animal testing. Then we're going to ask our 
customers to evaluate their workplace exposures 
and gather and summa.rize data for that as well. 

I would like to thank American Fibers Manufac­
turing Association for funding and helping me. I 
learned a tremendous amount by being on the fiber­
dust working group. I want to thank DuPont for 
all of their" efforts and the co-authors. 

Thank you .• 
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MODERATOR: Our next speakers are Tom Calzavara from Johns Manville and Angus Crane from 
NAIMA, talking about health and safety program initiatives with OSHA. 

CALZA V ARA: Good afternoon. I have the distin­
guished pleasure this afternoon to have Angus Crane 
sitting with me. Angus is the senior vice president 
and general counsel for the North American Insula­
tion Manufacturers Association (NAIMA). Angus 
was the champion within our industry who moved 
forward so that what we have now is a health and 
safety partnership program. 

This presentation covers a couple of areas: the 
health and safety partnership program and what is 
occurring in European Union with regard to the 
issue that Bill Kojola talked about regarding bio­
solubility. 

If we look at this presentation, it has three major 
wins. It deals with worker protection, number one. 
Two, it saves OSHA's valuable resources. And, three, 
it was the first time a cooperative agreement was 
reached to remove a substance from OSHA's Priority 
Planning Process. 

In 1995, OSHA came out with the priority plan­
ning process. There were a number of chemicals 
that OSHA wanted to take action on. Angus has 
the details on that. 

CRANE: There were 18 chemical substances. 
There were issues that were not necessarily sub­
stances of chemicals. In that document, OSHA indi­
cated that they wanted to take formal rulemaking 
action on 5 of those issues and the remaining l3 
would be available for voluntary rulemaking or 
agreement. 

It is important to recognize that OSHA specifi­
cally stated that what they were looking for was a 
cooperative or voluntary agreement. Synthetic min­
eral fibers, which are what our products were called 
in that particular document, were designated as 
1 of the 13. NAIMA and its member companies 
approached OSHA and indicated that we were 

Synthetic Vitreous Fibers 

Slide 1 

interested in moving forward with a voluntary 
agreement. 

.~ CALZA V ARA: Synthetic vitreous fibers, as Dean 
says, covers three major groups (Slide 1). You have 
fiberglass, mineral wools, which are made up of 
rock and slag wool, and refractory ceramic fibers. 
NAIMA represents 95 percent of the fiberglass man­
ufacturers here in the United States and 100 percent 
of mineral wool manufacturers. When I refer to 
SVF during this presentation, it relates to fiberglass 
wools; the slag wool and rock wool. As you heard 
from Dean, they already had a product stewardship 
program that they were working with the EPA on 
( earlier today). 

In 1996, Angus sat down and took a look at 
what OSHA did with regard to the priority planning 
process. He thought this was an opportunity that 
this industry has been pushing for. A lot of the 
companies that are involved with NAIMA had prod­
uct stewardship programs. What Angus did was he 
sat down and put together a diverse work group to 
see if we could come up with some kind of general 
plan for the entire industry. 

23 
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Angus, could you give us some background 
on that? 

CRANE: The objective was to create a worker 
practice program that would effectively protect 
workers and essentially satisfy OSHA. We wanted 
the work practices and program to be pragmatic' 
and practical. In order to achieve that, we invited 
people with business backgrounds to keep us practi­
cal. We invited the industrial hygienists from vari­
ous different companies to make certain we were 
providing an effective program that would protect 
workers. We had all sorts of lawyers to make certain 
that we drafted this properly and had what we 
wanted. We also hired a consultant, Dr. Dan Boyd, 
who was formerly OSHA's director of health stan­
dards. He was able to get us in with OSHA and 
explain to them what we wanted to do. We also 
retained outside counsel, Kirkland and Ellis, in or­
der to help us. They also had an existing relationship 
with OSHA. That was our team. 

CALZA V ARA: Once we had the team assem­
bled, we started collecting codes of practice that 
were being applied throughout the world. Dr. Tony 
Well in Canada wrote one. We also went to each 
one of the manufacturers because they put together 
their own work practice documents. We used the 
material safety data sheets from a number of compa­
nies. We boiled it down into a set of work practices. 
Once we had our straw man, we went out and 
started talking to the people who fabricate products 
out of glass insulation; those who cut pieces that 
will be used in cubicles and duct lining (those kinds 
of customers). We also started talking to the associa­
tion of installers. These folks install all types of 
different products. It could be installation or cellu­
lose installation or foam products. 

What we wanted to do was make sure that we 
had the input from the manufacturers and users as 
the straw man was being put together. We talked 
to labor because we had organized labor in our own 
facilities and we wanted to show them what we 
were moving fOIWard with and have their input. At 
that time, we could consolidate something into a 
product that we were able to introduce to OSHA. 

We had a number of meetings with OSHA. Dr. 
Adam Finkel who was OSHA's champion, and on 

Health & Safety Partnership Program 

"OSHA does not, at this 
time, consider SVF a 
regulatory priority." 

Charles Jeffress 

Slide 2 

the employer side we had Angus. Mter a couple of 
years of negotiation, we came up with an agreement 
that everybody (e.g., manufacturers, fabricators, 
and installers) finally Signed with the assistant secre­
tary of labor, Charles Jeffress, on May 18, 1999, 
prior to last year's conference. 

At this point, labor was in support of what we 
were doing, but did not formally support the docu­
ment. Angus, do you have any comments? 

CRANE: Yes, ifI could just speak a moment. We 
went out and made several different presentations to 
the AFL-CIO, GNP, and some of the smaller union 
groups that were specifically affiliated with local 
companies. They listened to us and provided us 
some feedback, but when it came to actually endors­
ing or supporting it, they indicated that they wanted 
to remain neutral for a variety of reasons. 

CALZA V ARA: The health, safety, and partner­
ship program (HSPP) has a number of key points 
(Slide 2). The first one establishes a better, more 
stringent permissible exposure limit (PEL). It re­
quires respiratory protection for specific jobs re­
gardless of what that exposure would be. 

You're looking at training, lots of training-di­
verse training throughout the United States in train­
the-trainer programs. We are looking at talking to 
employers so that they can train their workers. It 
also requires us to report back to OSHA annually. 
Angus, we just did that? 

CRANE: Yes. We signed the agreement on May 
18, 1999. On the one-year anniversary, we filed 
our first annual report. The idea of an annual report 



was first suggested by the industry because there 
was obvious concern on the part of OSHA that we 
would just come to an agreement and then disap­
pear. We wanted to assure them that we would not 
only do what we were committed to but that we 
would let them know when it was done. We have an 
obligation under the health and safety partnership 
program for the next S years-with 3 years of imple­
mentation and preparation and 5 years of full com­
pliance. Each of those years, we have to file a report 
with OSHA that essentially updates and provides a 
report on what we have done. 

This was a first annual report that we submitted 
to OSHA. We were very pleased to submit this 
because not only did we successfully meet all of the 
commitments and goals that we had established for 
that first year, but we had exceeded most of our 
goals and gave OSHA a clear indication that we 
were in earnest about this program. 

CALZA VARA: In addition to some of the other 
key points, if you would use Johns Manville's mate­
rial safety data sheets or Owens Coming's MSDSs, 
you might have different types of health and safety 
phrases for essentially the same products. Installers 
use a number of different manufacturers products 
for the same standard types of products. One of the 
main reasons for going ahead and using the best 
industry practices is to consolidate-standardizing 
phrases making it easier for users to comply. 

In addition to that, synthetic vitreous fibers, or 
SVF, are no longer an OSHA priority. This was the 
first time through a cooperative agreement that a 
substance was removed from OSHA's priority plan­
ning process without a formal rule making. This is 
very significant. 

CRANE: Tom, if I could just point out that the 
quote you have on your slide is from Charles Jeffress 
and the letter that he presented NAIMA on May IS, 
1999 (Slide 2). 

CALZAVARA: Here is the part that gets exciting 
for industrial hygienists: exposure characterization. 
I talked about a more stringent PEL. Up until 1999, 
the synthetic vitreous fibers were regulated as nui­
sance dust; 15 milligrams cubic meter for total dust; 
5 for respirable. Now we have better indices of 
exposure of 1 fiber per cc. 
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CRANE: I think it is important to note that 
one of OSHA's main goals with regard to synthetic 
mineral fibers was to establish a permissible expo­
sure level, and so they achieved that goal when we 
did this voluntary agreement. 

CALZAV ARA: Thanks, Angus. In addition to 
setting a PEL, the industry will sit down and charac­
terize aU of the occupational exposure data that they 
have been accumulating for the past 10 years. A 
number of NAIMA companies, because they have 
product stewardship programs in place, have this 
data sitting in their files. But under the Health and 
Safety Partnership Program, there is now an effort 
to pull all of that data together in one place. At this 
point in time, the industry has greater than 4,000 
samples that have been collected from 1990 to the 
year 2000 being formulated into a single database. 
This database will reside at Arizona State University 
who will also act as its independent auditor. 

In addition to that, once we hit the year 2002 
and up to the year 2007, the industry is committed 
to collecting 400 samples per year, which will be 
divided up by industry segment. The things that 
we are looking for here are areas that we don't have 
data on already, such as repair and maintenance, 
and, any new products being introduced into the 
marketplace. Thirdly, where we have historically 
low exposure data that shows air concentrations to 
be in control, that they stay that way. 

CALZA V ARA: There are four jobs that require 
respiratory protection regardless of exposure. They 
are blowing wool into attics, blowing sidewalls, 
pouring and dumping unbonded products without 
local exhaust ventilation, and removal (which 
would include significant repair and/or demolition). 
These are cases where, if you look at the data, 
historically you can see exposures greater than 
1 fiber/cc. I've been up in attics collecting samples 
on workers and this slide is a very clean shot; how­
ever, I've been up in some attics where you have 
to crawl around on your stomachs to change the 
sampling filters. I've also been in attics where there 
have been IS-foot-high ceilings and where airborne 
levels are very low. But you don't know what condi­
tions a blowing wool installer will be in, so these are 
prudent recommendations. The same thing applies 
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with removal. We just don't have the data on this 
type of operation. If someone doesn't wet down the 
material and they just start ripping it off, who knows 
what the airborne level win be? It is prudent to 
wear a disposable respirator when removing large 
sections of insulation. 

There are some general requirements in the HSPP, 
so when you exceed 1 fiberlec (in a manufacturing 
setting or as a fabricator), you can apply engineering 
controls. But the construction worker on the site 
might not have that option. What is recommended 
for these cases is basic work dothing where installers 
wear long sleeves and pants, gloves (cotton or 
leather), safety glasses, a head covering or hat if you're 
working overhead, and a reusable or disposable res­
pirator with a filtration rating of N95 or better. 

We also have some other general requirements 
as manufacturers that we might have control over, 
and we do have control over the products packaged 
and how it goes into the marketplace. How many 
of you have bought insulation at a Home Depot or 
Hugh M. Woods? A number of you? What happens 
when you take the bundle of insulation and cut it 
open? What happens? Boom it opens up. The fiber 
glass insulation expands seven times more than the 
package itself. So we're looking at ways that when 
you open up the product or how you open it up, 
you don't get hit in the face with a bunch of dust. 

Others areas that we looked at include tools that 
generate the least amount of dust. Fiberglass is very 
easy to cut. You really don't need to use power 
tools. A knife is sufficient, and that really reduces 
an installer's exposure. However, if power tools are 
going to be used, they need to have local exhaust 
ventilation associated with it. 

The industry recommends that compressed air 
should not be used when working with these materi­
als. If you've been using compressed for clean up, 
you should have air monitoring data to demonstrate 
what those levels are, and also make sure the people 
performing the work are wearing the appropriate 
personal protective equipment to do the job. Also, 
make sure that the area is roped off because irritation 
is a major problem for people working around the 
area where this is occurring. 

First aid recommendations are also made. I get 

Specific Work Practices 

• Blown SVF in attics 

• Cavity fill insulation 

• Batt, blanket & roll 

• Pipe, board & other 

• Ceiling tiles 

• Spray applied fireproofing 

• Bulk unbonded products 

• SVF product removal 
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calls all the time about skin irritation. I happen to 
be the 24-hourl7 "days-a-week person who answers 
all the emergency .response calls for my company. 
In February, I always get calls for bloody noses 
because of the low humidity in the air, and the 
fibers can irritate the nose and cause nosebleeds 
when the air is dry. I've been doing this for 7 years. 
It is typical that every February I will get a few calls. 
What do you think happens the first part of the 
summer? I get skin irritation calls. Most people get 
used to working with the fibers and their skin gets 
tough and after awhile it doesn't bother them. 

If you listen to the workers, they work with the 
stuff day in and day out and they have the best 
advice in the world. They say, 'when they get slivers 
in their skin, to take them out~if you try to pull 
it out with tweezers, it will break. The best way to 
pull it out is with cellophane tape. Lay the tape 
over the sliver, and slide it right out.' 

We also have an area that requires specific work 
practices (Slide 3). I'm not going to go into details 
on those specific work practices, but there are eight 
jobs. Angus, there is information that they can get 
on these specific jobs, right? 

CRANE: Yes, we have the actual work practices 
on our websites, so you can actually download 
them. You can also order the commercially printed 
one. They are free of charge and we ship them 
freely. Downloading them is the quickest. 

CALZA V ARA: So what I would like to do right 
now is wrap up this portion of looking at worker 



safety, and the control an industrial hygienist has 
in the workplace. This is the HSPP wrap up. 

We (OSHA, NAlMA, NIA, and lCAA) are sig­
nificantly improving worker safety with this pro­
gram. We heard today that regulatory action is un­
likely because the processes to have formal 
mandates are going to take forever. This is a way 
(voluntary process) to have significant impact on 
worker protection right away. This agreement lever­
aged OSHA's resources, and for the SVF industry, 
this is the first time that a stigma associated with 
these fibers has been lessened here in the United 
States. 

We are also looking at the affirmation of an 
exposure limit of 1 fiber/cc, which some companies 
have been recommending since 1985. Also, affirm­
ing standard work practices and respirators. To me, 
this area of product stewardship is what I would 
call-if you get into a car-the seatbelt. What I 
would like to talk about now deals with what I 
would call the air bag-the extra level of safety 
added to glass fibers. 

This portion of the presentation deals with what 
occurred in 1997 and 1998 over in Europe. They 
have been looking at the science (epidemiology and 
toxicology) for a number of years now, and there 
are a series of regulations that have come out that 
classifies SVFs differently. They have established a 
number of studies, which exonerate glass fibers 
from being classified as a possible carcinogen, and 
they are all animal studies. 

The EU has four types of studies: chronic inhala­
tion, injection (where they inj,ect the fibers into an 
animal's stomach), intratracheal (where they inject 
fibers into the throat) and, lastly, short-term inhala­
tion. The health endpoints for long-term studies are 
fibrosis, lung cancer, or mesotheliomas. 

The shorter-term studies are designed to evaluate 
fibers that dissipate very quickly from the animals 
lung, which have set time and concentration limits. 
To pass a short-term inhalation study, half the fibers 
must be gone within 10 days. Or, if you inject the 
fibers into an animal's throat, half the fibers have 
to leave within 40 days. If you have a historical 
fiber (or if you change your fibers chemistry today) 
and you pass anyone of these tests, that fiber is no 
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longer considered a possible cancer hazards within 
the European Union. Germany has its own set of 
tests, similar to the European Union's, which require 
specific work practices. Also, Australia ~d New 
Zealand have adopted the same EU protocols, so 
now there are 17 industrialized nations affirming 
the significance of biosolubility. 

What you are looking at now, which is absolutely 
fantastic, is that SVF manufacturers can develop new 
products and fibers that will go out into the market­
place that are biosoluble. There are now science­
based regulations out there where manufacturers of 
these fibers can use short-term tests (no longer re­
quiring a 2-year chronic study) to understand how 
safe their fiber is-tests that are approved by the 
European Community, Australia, and New Zealand. 
That's Significant. That is an added level of safety on 
top of following the permissible exposure limit. 

What the SVF industry is looking at is improving 
worker health. A 1 fiber/cc exposure limit has been 
set and is out there; we have work practices and 
we have training. And there are a number of other 
work practices-. not just here in the United States, 
which is a voluntary one. You have a voluntary 
program in Canada also. Bill talked about the Inter­
~tional Labor Organization. They did finalize their 
Code of Practice in March, and I was very fortunate 
enough to be on the committee that wrote the docu­
ment representing the employers. 

When we see these types of programs in place­
the seatbelt is there. In the United States, we need 
to start discussing what has already been discussed 
and agreed upon in Europe, and that is in regards 
to biopersistence or biosolubility. We need to see 
if we can either adopt their processes right now­
so we (US and Canada) can have some harmoniza­
tion with the rest of the world--or maybe we need 
to develop our own series of tests? I think that is 
where the future is right now. I think we have the 
seatbelt in place-let'S keep exposure levels below 
1 fiber/cc, let's get out there and communicate this, 
let's get out and evaluate these workplaces, and then 
let's let the toxicologists and the epidemiologists 
push the other end of the envelope concerning bio­
solubility. With that, we are finished. Thank you . • 



ADAM FINKEL 

FINKEL: Thank you, Tom. Thank you, Angus. The 
timing for this is propitious because Charles Jeffress 
and I just heard last Thursday the presentation from 
NAIMA, their first annual progress report, as a year 
has now passed since the signing of the HSPP. 

I will talk briefly about the rationale for entertain­
ing this overture from the industry several years 
ago and give some reactions to their presentation. 
Unfortunately, it won't be responses to what Tom 
just said, which I didn't hear all of. 

When Angus and several other people ap­
proached me several years ago, the calculus in my 
own mind was not as well developed as it is now 
with hindsight. Initially, as persons working on oc­
cupational health standards and dealing with 
chronic issues of underfunding and lack of person­
nel and all those things that we are not supposed 
to complain about in government, it appeared to 
be a question of whether we could broaden our 
ability to get worker-protective measures in place 
while conserving the very scarce resources we have 
to write rules. Again, the number of people and 
the budget for doing that were decreasing, and the 
hurdles that Congress and Office of Management 
and Budget (OMB) and the courts were putting in 
our way to get to the finish line were only increasing 
during that time. 

At the outset, my hope was that this kind of a 
nonregulatory product stewardship program might 
end up trading one thing for another. Trading, on 
the plus side, speed of outcome, conservation of 
our resources and increased cooperation, and trad­
ing that off of the stringency and the magnitude of 
the worker-protection benefits at the far end. We 
were looking at the wisdom of swallowing hard and 
saying, 'the reality is maybe we ought to be receptive 
to this overture because we can get something at 
the far end, and the something we would have 
gotten through rulemaking was by no means a cer­
tainty, and something that those of us at OSHA 
might not have lived to have seen, given the pace 
of rulemaking and the changes in our congres­
sional oversight.' 
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Frankly, it was also a matter of asking myself, 
What would a typical OSHA regulation for SVF 
look like?' Certainly the model we would have used 
would have been the substance-specific rulemaking 
(such as to ones OSHA promulgated for lead, ben­
zene, asbestos, etc.) with an exposure limit, work 
practices, medical monitoring, recordkeeping, and 
so forth. 

In these debates, people always tend to focus on 
the numbers, the bottom line and certainly OSHA 
could have. And as I will say later, we still can look 
at exposure limits below one fiber per cc. But the 
question strategically is always how hard can the 
risk assessor push the envelope given the uncertain­
ties in the science and the realities of the rulemaking 
process? Could we have come out of that with a 
limit lower than one fiber? That is a function of not 
only uncertain c~ges in the external environment 
with Congress and OMB and the courts, but also 
internal agency issues about the ability, persever­
ance, and creativity of the staff persons involved to 
push through an ambitious science-based rule that 
would be subject to a great deal of scrutiny by 
myself, by the assistance secretary, and by and vari­
ous other parts of the Executive Branch and Con­
gress. 

But as the discussions proceeded, I confess I had 
a minor epiphany and began to see an opportunity 
for not only achieving some worker protection faster 
and more consensually than we could have through 
rulemaking, but actually achieve greater and more 
secure protections than any foreseeable rule could 
have. As I talked to my colleagues at EPA who have 
had much more experience that we at OSHA dealing 
with the concept of product stewardship, I began 
to realize that if all went well (and I think it is too 
early to say whether all will go well), we could come 
out with something that not only was quicker and 
more certain an outcome than rulemaking, but 
would have features that would provide more 
worker protection than rulemaking ever could. That 
came as somewhat of a revelation to me. Maybe I 

will be proved wrong about this, but it seems to 
me that the structure of this type of agreement holds 
the promise for surpassing the regulatory regime in 
a number of key ways. 



Basically, what I have come to hope-if not yet 
to believe-is that the hypothetical OSHA standard 
on fiberglass that would have set an exposure limit 
and done a lot of other things, might have looked 
very good on paper. But then the question would 
be: 'What would this do to the tens of thousands 
of small companies whose behavior had to change 
in order for that limit to be metT 

One thing for sure, under that scenario of a 
regulatory approach, they would not have had any 
hope of benefiting from the financial and other re­
sources of the prosperous companies who make the 
products in the first place. They would have been 
cast adrift to the tender mercies of OSHA to lower 
their limits and change their behavior. The open 
question would be to what extent these tens of 
thousands of firms would be willing to do that, and 
to what extent OSHA would be willing or able with 
its constrained enforcement resources to go out and 
see to it that would actually happen. 

In my mind, that is the way to judge, from a 
worker-protection point of view, whether this is a 
bad deal for the workers or not. It is not against 
some hypothetical stringent OSHA standard that 
would be enforced with the full power of a massive 
agency (and an agency experienced at and commit­
ted to collecting data to ensure the success of the 
risk reductions it sought), but a real on-the-ground 
standard that would have to trigger significant be­
havioral change in a fairly recalcitrant segment of 
industry. (I'm talking about the contractors, who I 
will get to in a minute.) 

The key about the HSPP is that it puts, if not 
all the responsibility, a significant portion of the 
responsibility where it belongs, which is with the 
companies (with all of their financial resources) who 
start this product chain in the first place. These 
companies would not have had any significant work 
to do under any conceivable OSHA rulemaking, as 
the exposure to their own employees are well below 
any limit we might have set. 

I apologize for not having heard all the previous 
presentations, but I win briefly reiterate that in my 
mind the most salient features of the HSPP are the , 
exposure level (1 fiber/cc) and some of the language 
implementing to that level. There is a provision that 
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you could call the 'no backsliding' provision, trying 
to assure that wherever levels have gone below 1 
fiber/cc, all efforts will be made to see that whatever 
it is about the job or the controls that are keeping 
exposures low will be maintained so that exposures 
don't float back upward toward this new limit. 

We are also very pleased that there is language 
in the HSPP that says wherever it is readily possible 
to continuously improve and go well below 1 fiber/ 
cc, that it is the prudent responsibility of the produc­
ers and customers to do so. That is the kind of 
language that would not be a part of an OSHA rule, 
this continuous improvement exhortation. 

Respiratory protection is a key part of the HSPP. 
I did hear that portion of the previous talk, and I 
think it is very important to get people who work 
with loose-fill insulation and who do demolition 
and removal work to wear well-fitting N-95 or better 
respirators. I'm not sure Tom mentioned that as 
part of the agreement, the respirator usage will be 
classified as 'employer required' under our respira­
tor standard. This is a term of art, and it means 
that the full force of 1910.1349 (OSHA respiratory 
protection standard) kicks in and any employer 
who provides respirator under this program has to 
co:tp.ply with all of the provisions of the fit testing 
and monitoring, medical exams, and other aspects 
of that standard. 

A key portion of the negotiations involved proba­
bly the single most prevalent job category, which 
is installation of batt insulation. Right now, that 
is not under the rubric of automatically required 
respiratory protection. It depends on the exposure 
level. My hope is that as part of the extensive indus­
trial hygiene work that NAlMA has agreed to do, 
if it turns out that exposures in that job category 
are anywhere near 1 fiber/cc and I'm still around, 
we will revisit that and talk to NAlMA about the 
need to get that extra factor of 5 or 10 of protection, 
if those workers are continuously exposed to levels 
in the 0.5 fiber/cc range. That would be the prudent 
and appropriate thing to do given the ease with 
which these respirators can be purchased and fit. 

Tom already talked about exposure assessment. 
My hope is that NAlMA will push the envelope in 
terms of making that databases truly useful because 
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many other similar databases are not useful for actu~ 
ally helping OSHA (and anybody else who wishes 
to look at the data) to figure out what works and 
what doesn't. We have been involved in some other 
projects where companies have collected data, and 
they tend to emphasize the bottom line of how 
many samples, but they also tend to come in and 
make presentations that emphasize fairly useless, I 
must say, measures of aggregate exposure. We get 
these very nice graphs that say, 'The average level 
across all job categories went down from 28 to 27 
last year,' and there is no effort to say, 'Where are 
exposures higher than they should be? What are 
the controls that are or are not in place when those 
measurements are taken? What are the work prac­
tices being used? What is the job category broken 
down to a really comprehensible fine level of disag­
gregation?' 

That is why we are going to keep pressing 
NAIMA over the next 5 years to create a database 
that win allow us to figure out the reason these 
levels have gone down in these specific settings with 
these specific companies (that won't be identified 
by name, but will be identified by some identifier 
so we will know longitudinally who they are). We 
want to know if their levels are going down, what 
works, what can be disseminated to other compa­
nies to replicate that success, and if their levels are 
not going down-or God forbid, going up-we 
need to know what is wrong and what needs to 
be fixed? 

We were impressed in last week's NAlMA pre­
sentation by the effort already paid in the training 
and outreach area. We're about to have Mr. Jeffress 
appear in the epilogue to the free video NAIMA is 
putting out. 

At this point, I should wrap up by talking about 
what is next and my hopes and apprehensions about 
the implementation of this agreement. First of an, 
I should say it was very interesting how much emo­
tion and psychodrama played out in this set of 
discussions over a long period of time. If anybody 
outside of this community cared about it, I think 
it would make a good magazine article. The distrust 
and strong emotions were on all sides, but not just 
between industry and OSHA, but also between both 

sets of industry players~the manufacturers and 
customers. The distrust and ill between the custom­
ers and manufacturers dates back to decades ago 
about asbestos-just as there was distrust and feel­
ings that had to be worked through within OSHA 
and within Health Standards. All these things pro­
longed these discussions, but probably made them 
more fruitful. 

Where are we now after 1 year of very early­
we can't even call it implementation-groundwork 
that has to be done over the next few years? The 
main sticking point right now, frankly, are the cus­
tomers. NAIMA presented to us an annual report 
with a lot of articles from the trade press and the 
various insider magazines about this. The ones writ. 
ten by members · of the lCAA, the Insulation Con­
tractors Association of America, are not very promis­
ing. That association signed their own version of 
the HSPP, chose not to appear at the ceremony 
marking the event last year, and I'm somewhat skep­
tical as to whether they are capable.ofbeing brought 
around. NAIMA has their work cut out for them to 
get this particular association-as contrasted to the 
National Insulators Association (NIA), the people 
who do more of the commercial work and who 
seem to be more forward thinking and less politi­
cized than the lCAA is-to work. Without their 
cooperation, this is not going to work. Frankly, we 
will be back in regulatory mode. 

The lack of union participation is another stick­
ing point. I've missed Bill's presentation too, is that 
correct? Do you get a chance to rebut what I am 
saying? Feel free. We didn't have the kind of partici­
pation we wanted. From my personal end, that was 
not through lack of overtures made, but overtures 
rebuffed. Bill probably has another view of that and 
I don't mean to try to get the last word on that by 
any means. 

Tom talked about biosolubility. We are not as 
sanguine about that science as the industry is, obvi­
ously. We are interested in it and reviewing what 
it has to say. We certainly don't want to discourage 
companies in any way from pursuing avenues that 
they believe can lead to inherently safer products. 
I haven't heard any suggestion from NAIMA that 
the more soluble fibers ought to have any kind of 



relaxed exposure limits. I think the issue really is 
whether the limits for the less soluble fibers should 
continue to be pushed down below 0.5 fiberlcc or 
even 0.1 fiberlcc. Whereas for the more soluble 
fibers (if the research really does hold up), perhaps 
there won't be as much need to push exposures 
below 1 fiberlcc. I think the virtue of the HSPP will 
be to show, among other things, that 1 fiberlcc is 
a readily achievable level in virtually all settings. 
And given that fact, I don't see any reason for aban­
doning any of the measures that get people to 1 
fiber/cc just because the bioengineering of tq.e prod­
uct may make it less persistent in the body. 

The bottom line is that we have several years to 
let this play out. We are pleased, from an enforce­
ment end, that the agreement the manufacturers 
and installers put forward has some fairly unique 
language in that it recognizes OSHA's authority to 
enforce the provisions of the agreement under its 
general duty authority. 

We think that the language has what it takes for 
our enforcement arm and legal arm to, if it becomes 
necessary, go out with 5(a)(1) (OSHA general duty 
clause) citations on the grounds that the producers 
and the main customers of this material have 
pledged to follow the provisions of this agreement 
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(on the grounds that they are necessary for worker 
health and are achievable). That is the cornerstone 
of the general duty authority, and we hope not to 
have to use it, but we are glad that it is in there 
and gives us that option. 

I want to close with a vote of confidence for 
NAlMA. They have put a lot of work into developing 
the HSPP and into the first year of implementation. 
We are cautiously optimistic about the next few 
years. That optimism is tempered by what we read 
in the annual report from the actual companies 
who are using the material and whose employee 
exposures are the highest. As I said, NAlMA has 
the will to work hard and try and tum these folks 
around. Ultimately, we think we have entered into 
a true product stewardship partnership. 

Product stewardship, at the end of the day, 
means the willingness of the producers to say to the 
customers that you don't have to be our customers if 
you can't abide by common sense practices neces­
sary for the health of your workers. We hope it 
doesn't come to that, but we hope NAlMA is stand­
ing by ready to drop the final hammer if it needs 
to do that, because we are ready to pick up our 
hammer if we have to do that down the line . • 
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Discussion 

FINKEL: Thank you. I will be happy to take any 
questions you have. 

PARTICIPANT: Could you explain the scope of 
the NAIMNOSHA agreement in terms of who it 
applies to? This PEL; is it conceivable that you could 
be at a job site with two installation companies­
one covered by the PEL and the other not covered? 

FINKEL: As a technical matter, the answer is no. 
But it is a matter of degree and the arcane nature 
of the law. The way the general duty clause works 
is that it depends upon knowledge of the employer. 
Part of the reason we stressed outreach and training 
so much in these negotiations is that we want to 
make sure that nobody can claim that they were 
compl.etely ignorant of the fact that either their asso­
ciation or an association to which they don't belong 
but their colleagues belong have said that this is 
the right thing to do. 

It will be easier fo~ us in the future to issue a 
citation and make it stick against someone who is 

an lCAA or NIA member, but we hope if it becomes 
necessary, we can do that against nonmembers as 
well. 

PARTICIPANT: This is a clarification. The actual 
documents cite four areas where [inaudible]: the 
installer, manufacturing workers, fabricators [inau­
dible]. If you are using a part and it increases as 
much dust as it would in one of those other job 
categories, would you cover that? 

FINKEL: Generally you're saying the take-home 
point is that 1 fiber/cc is the new PEL regardless of 
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the foggy issue of whether they are part of NAlMA 
or not. 

KOjOLA: The trade off we made at the very outset 
was that it certainly is not as good from a worker 
protection certainty of outcome perspective as a 
citation of the Cede of Federal Regulations (CFR) 
that says one fiber is the law. But the general duty 
authority is out there for the taking, and we think 
it is crafted properly to do that. 

PARTICIPANT: Along the same lines, if there is a 
complaint and an OSHA inspector goes out to the 
job site now, is he going to do sampling based on 
a fiber count? If so, if they exceed the fiber count, 
have there been any instances of citations based on 
the fiber count? 

KO]OLA: There haven't yet because the dates in 

the agreement have not begun to come near their 
effective dates. But starting in 2003-this is not 
my department-if the OSHA compliance wing is 
willing to put the work in (and I have no indication 
they won't be), then starting in that year, the samples 
would have to be crafted just the way any CFR 
violation would be. This would be based on analytic 
results of sampling, but also based on failure to use 
respirators when they are reqUired, failure to use 
the work practices, and so forth. 

PARTICIPANT: So until that 2003 date, if a com­
pliance inspector went out tomorrow, do you think 
he would even do a fiber count or do you think he 
is holding off until 2003? 



KOJOLA: I would assume it is status quo before 
the agreement, at this point. If anybody has a reason 
to believe the nuisance dust standard is being ex­
ceeded, that can always be used as an absolute vio­
lation. 

CRANE: NAIMA's interpretation and understand­
ing and what we were assuming we were agreeing to 
was that the first 3 years is implementation; getting 
things in place. There is no enforcement action 
during that period of time. Once the first of the 5 
years begins, then we are in a different category. 

FINKEL: If a manufacturer is listing a 1 fiber/cc 
exposure limit is on their material safety data sheet, 
it does behoove the people working with it to follow 
that recommendation. 

CRANE: And they have been making that recom­
mendation for quite a few years. 

PARTICIPANT: I wonder, can I say something that 
was said by the last speaker about exposure limits 
and biosolubility? My name is Brown. I have been 
working on the protocols with the European Union 
and represented the synthetic fiber industry for a 
number of years now. 

We don't think there is something magical about 
biosolubility or biopersistence. The level in your 
body depends on the rate fibers arrive and the way 
they leave. If they leave faster because they are 
soluble, you have less; but if you expose people to 
more, it will be more there. 

The only way to get the benefit of reduced bio­
persistence is to ensure that exposure does not in­
crease. You keep exposure the same, less bioper­
sistence, there will be less in the target organ. 
Therefore, the chance of a carcinogenic interaction 
is going to be reduced. 

There is nothing magic about dose, I think. Most 
toxicologists, especially in this universe, most of us 
believe that it must be a role in determining biologi­
cal outcome. You certainly don't (because you have 
a less biopersistent fiber) want to start lowering 
your exposure standards or encouraging people to 
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be careless with products. Let's keep the exposures 
down and also increase the biosolubility. 

FINKEL: That's what I hoped I would have said if 
I had not been sleep-deprived. 

PARTICIPANT: My sleep is disturbed having come 
from Europe. But yours last longer, believe me. 

MODERATOR: There is no question that the results 
from PEL studies, whether they are animal or hu­
man, tend to be the impetus in terms of establishing 
and structuring how you want to have a health and 
safety program. I am using that very broadly, and 
it could include an exposure limit, but includes 
all the other important elements of what would 
constitute both controlling of exposure and prevent­
ing exposure at the worker level. 

The issues that surround the health science on 
synthetic fibers, if you are familiar with the litera­
ture, are fairly complex. We had some on the over­
view today. 

I think to give it justice, when talking about 
health risks on synthetic fibers, it really deserves 
another forum that could constitute a whole week 
of discussion in terms of understanding the issues 
that are related to the science. 

What is important, I think, is that while we 
often spend a lot of time disagreeing on issues-in 
particular, it often stems from disagreements on 
how we interpret the science-· but we spend less 
time in terms of the positive things on things we 
agree with. 

Today, I think we had a sense in terms of what 
is happening in the synthetic fibers industry. Many 
of us would agree they are positive steps. Even 
though we may have some disagreements in terms 
of how we interpret the science, we would agree 
that the initiatives undertaken are positive ones. 

One of the questions I have for the audience (and 
especially for those of you who are practitioners, 
industrial hygienists, or safety professionals) is since 
many of the initiatives that have been taken, includ­
ing the outreach, what are your perspectives in 
terms of your perception of these types of initiatives? 
What does it mean to you in terms of its practice 
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and your interpretation of your profession at 
your workplace? 

I know some questions just came up now to 
Adam Finke~ about how to interpret the 1 fiber 
per cc on glass fibers. But I am interested in your 
perspective in terms of overall issues in terms of 
health and safety programs being established and 
the outreach that the industries are trying to make 
for communicating to their users. Is that reaching 
you? Is this something that affects you? Do you see 
something more that needs to be done? 

PARTICIPANT: I'm Morton Com, a former OSHA 
administrator. In terms of reality, this is the direc­
tion we must go. We've learned the limitations of 
OSHA and OSHA rulemaking, as Adam has said, 
and of OSHA enforcement. I think this experiment 
has a lot associated with it for the future. If the 
people who undertook it fail, it could tum the tide 
on such approaches. 

I too have concerns in that in every ftandard 
industrial classification, there are the laggards and 
the leaders, and there is a tendency in associations 
to protect the laggards. I think it will require courage 
and initiative to direct the finger at those who lag 
here, and to not use the umbrella of the association 
to protect them. That requires explicit reporting in 
the agreement, and not targets in terms of averages. 

This is what our field is faced with, an experi­
ment in volunteerism and good will as we learn 
that OSHA can do 60,000 inspections a year, the 
states another 60,000, and the power to resist rule­
making on standards, as Adam has said, is extreme. 

Those of us in favor of prevention and worker 
health have been driven to new potential solutions. 
I have been involved in some of these solutions. 
We must try them. If they succeed, we must extend 
them; if they fail, we must seek other solutions. But 
this is a very important initiative. 

CALZA V ARA: I just want you to know that the 
industry is fully aware of the position that they are 
in. They are in a position that their leadership is 
going to make all the difference in th~ world. There 
are a number of factors that will assure our success 
in this. One, we are committed in earnest about 

completing this program. Second, we have a lot of 
big egos and they want to have that distinction of 
creating this or being the pioneer in this. That always 
helps. Lastly, as long as I'm there, it will work. 

KOJOLA: I think we need to be honest with our­
selves, and that one of the driving forces behind 
this voluntary initiative is the question of liability­
the question of liability on both sides of the fence. 
The question of workers who are exposed AND 
potentially suffer as a result of adverse health conse­
quences from exposure, and the liability that might 
accrue to the industry that manufacture the prod­
ucts. This is like the asbestos situation with the 
cloud hanging over this industry. 

Voluntary initiatives are important to the extent 
that they move workers' health and safety forward. 
But to think that this is an experiment (assuming 
that it is successful) that can be used to advocate 
for reducing or abandoning a compliance, regula­
tory, and standard-setting approach from OSHA is, 

from our point of view, faulty. 
Despite that OSHA has, in the current environ­

ment, an insufficient amount of resources and is 
working in the political environment that makes it 
very difficult to promulgate regulations and stan­
dards, I think in the absence of those regulations, 
it is hard to get employers-all employers across the 
board who have these hazards in the workplace-· to 
do what is necessary to protect the health and safety 
of workers. From our point of view, that hammer 
(Le., OSHA regulatory enforcement) is essential. It 
doesn't negate, it shouldn't eliminate any voluntary 
efforts to move forward. But in the absence of the 
hammer, I think worker health and safety will suffer. 

FINKEL: OSHA is a big place. There are lots of 
different jurisdictions within it, and there is going 
to be a 'wait and see'-if there is to be a gap between 
the letter of what is written in this agreement and 
what actually happens. With all those caveats, we 
wrote and crafted something with NAIMA that has 
elements of volunteerism. We think it is an enforce­
able agreement. There is legal language in there that 
may not be taken advantage of fully in the future, 
or it may betaken advantage of. It substitutes sub-



stance-specific CFR enforcement for general duty 
enforcement. That is one key feature. 

The second thing I want to emphasize is that in 
an ideal world, I would have put two things to­
gether: along with those who still believe regulation 
is always preferable to the alternative, to some meet­
ing of the minds. But again, the people whose behav­
ior has to change in this case are not the people 
with the resources. If I could have written a regula­
tion that said 'NAlMA member companies have to 
buy equipment, have to pay for respirators, have 
to do training, have to be on the hook legally with 
OSHA if their customers fail to meet 1 fiber/cc,' I 
would have done that. But our lawyers wouldn't 
hear of that, and we probably couldn't legally have 
done it that way. 

The hypothetical '1 fiber/cc, 0.5 fibers/cc, or 0.15 
fibers/cc and let's let NAlMA off the hook'-·I don't 
think that's a good outcome. 

CRANE: Just from the industry perspective, Bill, I 
understand your desire to still have a formal rule­
making, and I think that would continue to be 
available. But when OSHA issued its Priority Plan­
ning Process list, it was very clear that it deemed 
some issues or some substances worthy of a formal 
rulemaking, and others not as important. And that 
it was willing to satisfy itself with a voluntary agree­
ment on that to cover a large segment of the work­
force that most likely would never have been cov­
ered under any kind of formal rulemaking. The 
formal rulemaking I don't believe will go away, but 
it will augment and enable OSHA to address a much 
larger workforce. 

Lastly, with regard to the liability issue, we were 
getting accused every time we met with our custom­
ers that we were only doing this because we wanted 
to shift liability to them. We wanted to do this 
because there was a public announcement by OSHA 
that we were on a priority list and we wanted to 
address that. 

What is put into the health and safety partnership 
program is essentially already out there. It is already 
an industry standard because it has been placed on 
different companies' material safety data sheets and 
various documents. Our view is all this is done to 
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consolidate and obtain a formal OSHA seal of ap­
proval. 

MODERATOR: The positive outcome of ~ny pro­
gram depends on whether you are able to bring in 
all the people who are ultimately affected by the 
program, including the workers and industry, and 
to some extent, the government. Having a little bit 
of knowledge in terms of the programs that NAlMA 
has initiated, that RCFC has initiated-I know some 
of the frustrations in terms of those discussions and 
wanting to identify those people who should be 
part of the discussions. Also, trying to gather buy­
in and input from everyone that needs to have input 
in developing any type of program, especially in 
which it is designed to have some type of voluntary 
agreement with OSHA. 

I am raising the question knowing the experi­
ences we've shared. What are some of the difficulties 
as an industry that you see in terms of bringing 
those partners into the process? From your perspec­
tive and industry perspective, what are you looking 
for in terms of the other government agencies and 
labor? What do you want them to bring to this 
discussion in terms of developing a voluntary stan­
dar.p.? Tell me about a little bit of experience that 
you've had, and maybe that will help direct us in 
terms of how something can be done that might 
improve upon that. 

I'm familiar with NAlMA. I am familiar with the 
product stewardship program that the Refractory 
Ceramic Fibers Coalition is putting together. I'm 
interested in your insights in terms of how you 
would like to see that partnership; those people 
brought into the process. What are the difficulties 
that you have encountered in terms of doing that? 
What is a government agency or Bill's position in 
terms of AFL-CIO? What can we bring to the table 
to facilitate those kinds of processes? 

CRANE: I can just identify a couple of things. I 
think Adam would agree there were problems 
throughout the entire process. One of the major 
problems we had with our members was the argu­
ment back and forth as to the sanity of voluntarily 
going in and talking with the federal agency. 
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Then once we got to the federal agency, one of 
the frustrations was that we had Adam helping us 
out, but he encountered with people who would 
say to us 'we don't do voluntary standards here?' 
and 'what are you doing here?' We would hold up 
the priority planning process and say, 'But you said 
you wanted to do one.' So Adam had to fight that. 

Then when we actually approached our custom­
ers, they were furious with this, accused us of trying 
to shift liability, attacked me personally as being 
involved in a conspiracy. They didn't trust us or 
know what we were up to. Eventually, everyone 
came around. Each player contributed a very impor­
tant factor in creating a whole product. 

Would you agree with that, Adam? 

FINKEL: Yes. The pairs and triples and quadruplets 
of people who didn't want to be in the room with 
each other and thought there was something nefari­
ous going on behind the scenes was certainly more 
than I expected. It is the first time I have been in 
discussions where the government, on occasion, 
relative to warring factions in industry, was the 
'good guy.' We were in between customers and 
producers for some of these discussions, and not 
as foreboding a figure as they were to each other. 

I don't know all of the audience here, but the 
lCAA and its members, and then the people who 
aren't even members of the ICAA, whatever route we 
were going to go by-regulatory, voluntary, general 
duty enforcement, with or without some agree­
ment-they are the people whose behavior has to 
change, and they are basically invisible to OSHA, 
both before and after this agreement. The agreement 
is a possibility of shining some light on this, the 
laggards in some sectors. 

Product stewardship means, to EPA and to us, 
ultimately people who make the product taking 
responsibility for its poor use by whomever it may 
be. We do not have under any rosy scenario of 
OSHA budget and an OSHA enforcement and 
OSHA popularity in the national scene the where­
withal to find the 'one or two persons with a truck' 
who are out there blowing fiberglass all over the 
national scene. It is the producer who ultimately 
has at least a chance of finding and reaching those 

people and saying, 'You're making us look bad be­
cause you're taking our product and spraying it all 
over the place.' 

PARTICIPANT: Bob Glenn. I, like Dr. Com, would 
like to think this type of volunteerism and these 
type of programs have some prOmise. Ralph alluded 
to what it takes to make these kind of programs 
work. What alarms me is that there is still not a 
commitment on everyone's part to make this pro­
gram work. It seems like perhaps disarmament 
hasn't taken place yet. 

I hear Dr. Finkel say, 'if I could, I would have a 
standard that reqUired the producers of this material 
where I could cite them if the users have over­
exposure.' 

I don't think we can have it both ways, with 
150-1200 telling the chemical producers and manu­
facturers of materials that it is their obligation to pass 
information downstream to the users. My reading of 
that is that it is the employers' responsibility to 
provide a safe and healthful workplace. 

I must say, the only party up there that has 
demonstrated a commitment is NAIMA. 

CRANE: We've had tremendous support from NIA 
and some of the regional groups like WICA and 
MICA. We are working with individual companies 
that belong to ICAA. I don't think we're going to 
give up on them. I think we just have to mend 
some fences, and we are in the process of doing that. 

We are committed and we're bringing these other 
people along. By the way, if you put that thing in 
about us having to do everything, there wouldn't 
have been a voluntary agreement. 

FINKEL: And I should have made it more clear 
that was a personal observation and a personal phi­
losophy. I believe that ultimately people lagging 
behind respond better to regulation than they do 
to anything that is done out of good will. As a matter 
of personal philosophy, there are cases where the 
producers of materials need to take more responsi­
bility. If I had the authority and the law was differ­
ent, I think there are cases where that ought to be 
done through regulation. I was just holding that up 



as a counter-factual. Obviously, we both know that 
is not the way the law works. This was, I think, the 
best we could do under those circumstances-to 
work with producers to say 'you don't have the legal 
responsibility to do this, but there is some amount 
of public relations responsibility, and some amount 
of corporate citizenship.' EPA has been successful, 
and we want to replicate some of that success. 

I'm disappointed that the agreement doesn't say, 
as some of the EPA agreements do, that among the 
tools that NAIMA will be willing to use will be 
cutting people off from the supply chain, but we 
don't get everything that we want. I think in future 
agreements, it would be nice to have that in there. 
Whether or not the law requires that, producers 
ought to say that ultimately the remedy against a 
customer who flagrandy misuses the material is to 
cut them off. That is for another discussion. 

PARTICIPANT: My name is Mike WendelL I al­
ways think it is commendable when organizations 
can work together. Ultimately, there will be a report 
card on this process. How can we out in the field 
track how this is going? Will there be periodic up­
dates? If this is the wave of the future, we can see 
how it is working and helping the dialogue as we 
go forward with what we can add. It seems like 
OSHA doesn't have the resources to be the hammer 
Dr. Finkel likes to talk about, but maybe this is a 
better approach. But I really would like to know 
how this comes out. How can I track it? 

CRANE: We do the annual report to OSHA, and 
we will post that on our website. This first year we 
did a couple of interim reports just to kind of calm 
OSHA down because I think they were afraid we 
weren't doing anything. In the years to come, we 
probably won't do interim reports. It will just be 
the annual report. You can check the website and 
you can always call our office and ask for me and 
say, 'Are you keeping your promises?' And I will 
say, 'Yes.' 

PARTICIPANT: Thank you. 

FINKEL: I didn't bring the agreement with me, but 
I'm pretty sure there is a provision that we are going 
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to be a recipient of the database as it grows, and we 
have the right to make that available upon request. It 
will not be, of course, identifiable as to the name 
of the company or job site, but all of the industrial 
hygiene data will be in our possession and we are 
obligated to share it. 

CALZA V ARA: Another attempt that we're looking 
at is at the conference. This year, they divide up 
roundtables into roundtables and forums. Round­
tables tend to be more controversial. A forum is to 
bring AIHA members up to date on a new process 
or something that has been put in place. 

When they looked at the forum that I put to­
gether, it got kicked back from AIHA saying that it 
wasn't controversial enough. Then I pointed out 
what their definition says. They got back to me and 
said they understood. 

Hopefully, every year we can report back on this. 
Again, accountability; we are accountable for this. 

PARTICIPANT: My name is Paulina Zoltereski. 
I have a question with regard to fiberglass boat 
manufacturers. Have you done any studies with 
regard to fiberglass exposures in that kind of setting 
or in settings with grinding disks and things like 
that? You talked about the installation and blowing 
operations. Can you elaborate on that? 

CALZA VARA: I can talk specifically about the man­
ufacturing area. We've got data going well back into 
the 1970s on all of our applications. We use that 
information because within most of the companies, 
we have ongoing mortality and morbidity studies. 
We have been tracking these workers to date. 

We've provided all that information in 1990 to 
OSHA and now what we are trying to do is supple­
ment that. What we tried to do in the mid 1980s 
is to understand the exposures at our manufacturing 
settings. Right now, we do a lot of spot checking, 
but we don't have a real solid grasp on all the users, 
so we've been spending a lot of time finding out 
how they work with the product. 

There have been cases at times-when we were 
in the refractory ceramic fiber business at Johns 
Manville back in the early 1980s. There was an 
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application where they were actually doing a spray­
on, and I was the hygienist on the job. The fiber 
results came back at 100 fibers per cc. That product 
was cut immediately because we had to have people 
in self~contained breathing apparatus to apply that. 
Looking at the people that we sell to and the sophis­
tication of what these employers would need for 
that type of installation, there was no way it could 
be installed safely. That is the product stewardship 
we're looking at. 

The only time you see grinding fiberglass is if 
somebody is grinding continuous filament glass fi~ 
bers, and those are the large ones that we talked 
about that aren't as much as a concern besides the 
irritation effect. 

PARTICIPANT: Can you also elaborate on that 1 
fiber per cc? When I go out into the field, as soon 
as you just say one fiber to someone, they look at 
you like 'wow, one fiber?' 

CALZA VARA: I speak to a lot of workers all the 
time. I say, 'Picture a sugar cube. Picture one fiber 
in that sugar cube. Now, think of a room filled with 
sugar cubes. That is what we're looking at, and 
that's why we want to keep it below that level.' It 
seems to work with a lot of the people that I get it 
out in the field with. It is a nebulous term. If you 
tell somebody 15 milligrams per cubic meter, it is 
hard-it is metric. 

PARTICIPANT: I would like to ask the members 
of the panel something of a slightly different nature. 
Several of you mentioned monitoring data that you 
have collected by various techniques. I wonder if 
the members of the panel are aware of a series of 
methods that were developed through ASIM for 
monitoring what was labeled single crystal ceramic 
whiskers. There are a series of methods there that 
include peM, SEM, and TEM. They have some very 
well developed counting protocols that will address 
the unique properties of these materials. There is 
also a companion guide, which tells you how to 
select one of these methods. Were you aware of 
any of these methods or the availability of any of 
these methods? . 

CALZAVARA: Yes, we were. The reason we 
adopted the NIOSH 7400 method and the B-count­
ing rules was because they give the closest results 
that you can compare with WHO counting rules. 
We're trying to harmonize. We wanted to make 
sure that the epidemiology studies and the exposure 
assessments over in European are compatible here. 

We are also very aware of the SEM methods 
because most of the indoor air quality work that 
we do tends to go ahead and look at the fibers 
through scanning electromicroscopy. There was a 
poster session here that showed that even under 
SEM, the numbers got smaller because under the 
phase contrast method, you are counting aU kind 
of inorganic and organic fibers. Depending on the 
situation, it could actually give you higher results. 

PARTICIPANT; Understood. Thank you. 

PARTICIPANT: This question is directed to 
NAIMA and to Dr. Finkel. On behalf of those in 
the audience who are not in the federal OSHA juris­
diction, what is the expectation of this agreement 
to all of the members in the state plans? Is NAlMA 
going to knock on the door of 23 programs and try 

to get a similar agreement? 

CRANE: We have had meetings with Michigan 
OSHA and they have asked for all of our training 
materials. Michigan OSHA is going to start their 
own training program with our materials. When we 
had our annual report with OSHA, Mr. Jeffress told 
us that he would give us a list of the proper contact 
people in the other state OSHA offices. 

PARTICIPANT: Was there a timetable? 

FINKEL: No, it is a slow process and we're trying 
to make overtures to some of the state plans, both 
from a regulatory compliance point of view and 
hiring compliance assistance people in each of the 
regions and area offices. There is no timetable for 
it. We are hopeful that states will take notice of this 
and replicate it, and take advantage of the statements 
from the national industry and user groups about 
general duty authority. 



MODERATOR: Any comment from Bill on whether 
this should be a national standard other than 
piecemeal? 

KO]OLA: It would be great if it was a national 
standard. I think right now, we're in a case, like 
Dr. Com says. How many substances are out there 
right now being addressed? OSHA just can't do it. 
Hopefully, in the future this might be the way we 
IDove forward, at least to get our arms around some 
of the substances that aren't even being addressed 
right now. It might not be the hammer. Maybe the 
hammer comes later. But if you truly care about 
worker health, this is the route to go. Get the manu­
facturers involved. Get labor involved. Get govern­
ment involved. 

CALZA V ARA: I can tell you that there are compa­
nies within NAIMA whose employees would fight 
them on the recommended one fiber per cc. They 
would say, no, based on the union that follows the 
15 milligram per cubic meter. Once we were able to 
get this agreement in, even though it was a voluntary 
agreement, it gave power for those people to use 
one fiber per cc in their plants and reduce exposures 
and, in some cases, put people in respiratory protec­
tion. I truly believe this is going to be the future. 

CRANE: The plus side of the agreement is that 
where it is implemented, workers are likely to be 
more protected than they had been in the absence 
of the agreement. Like I said in my prepared re­
marks, this is the flip side of voluntary standards 
or voluntary initiatives where you can have certain 
segments of exposed workers who do not fall within 
the umbrella of the voluntary initiative. 

You raised a question about state plan states. 
There is no requirement to adopt a regulation as 
effective as an OSHA regulation because it is not a 
regulation; it is a voluntary initiative. Those are the 
down sides. There can be cracks. God forbid there is 
something wider than that. Workers and employers 
sometimes do not comply. 

PARTICIPANT: To what extent does the existence 
of this agreement allow OSHA state plans to cite 

RT 223 Discussion 39 

under the general duty clause? Because it exists? 
Because it is information? This is a legal question, 
I suppose. 

FINKEL: Once in a while, I thank God I'm not a 
lawyer, and this is one of those times. It was our 
hope, obviously. It is not as good as 23 more sepa­
rate agreements with separate states. But our hope 
was it was a national admission of authority by 
NAIMA and the two user groups, and it would be 
helpful in nonfederal states as well. 

PARTICIPANT: One more question about the Eu­
ropean short-term studies. Can you elaborate on 
the four tests, and whether or not there has been 
some validation of them in their predictive value? 

MODERATOR: Please, Dr. Brown, if you were on 
the committee, you know firsthand. 

PARTICIPANT: The first is a lifetime study rather 
like the famous RCC studies but using higher expo­
sure levels, using verification, and using multidose 
with no significant pathology outcome. That's for 
a new fiber; for something unknown, really. 

l.he ITbiopersistence test is the administration 
of four times 0.5 milligram of dust on consecutive 
days followed by periodic lung digestions with, so 
far in the regulation, a weighted half life of 40 days 
for exoneration from the labeling requirements. It 
remains an irritant. It doesn't affect the irritant label 
at all. 

The same rule would apply for 5-day inhalation 
exposure, and will also result in exoneration from 
the labeling requirement. 

What is the fourth one? Interperitoneal is based 
on the German protocol; one of the most stringent 
German protocols. I don't actually see anyone using 
it. It would be a very high-dose experiment indeed. 

But to stress the biopersistence ones under rule 
would result in exoneration from labeling as a cate­
gory 3 carcinogen. If fibers fail this test, they will 
be labeled as having 'limited evidence of carcinoge· 
nicity.' At the most, it is 'the risk of irreversible 
effect,' but there is a much more intelligible phrase 
that is coming into force, which is 'limited evidence 



40 Synthetic Fibers in the Workplace: Where Less is Healthier 

of carcinogenicity.' That will come off. The St. An­
drew's cross win remain on as an irritant label at 
the moment, though it might change to something 
like 'mechanical irritation' as a risk phrase. It is a 
very complicated set of rules. 

But to stress again that the reason for taking the 
biopersistence route is not the fact that individual 
fibers do something, but that having the bioper­
sistence is seen the same as having the exposure, 
roughly speaking. It is not quite that simple, but if 
you reduce the biopersistence, you have the same 
effects as exposure. If you keep exposure the same, 
you reduce the dose. 

t was horrified to hear that people think there 
is some sort of science that needed to be tested on 
that. It seems to me fairly self-evident. I don't know 
what people thought biopersistence was doing, or 
the ability of the fiber to persist in the body was 
doing otherwise. 

Those are the four tests. We have reestablished 
protocols. We are testing them. There are round­
robin tests going on with several laboratories testing 
the biopersistence tests at the moment. It is just 
starting. 

We are also developing a subchronic study that 
has no legal issues; it is volunteer. Part of the rules 
when we established the classification is that the 
companies involved and the European authorities 
would try to establish a sub chronic toxicity test. If 
you develop a new fiber, you can't just have it 
exonerated on the basis of low biopersistence; 
you must demonstrate the absence of toxicity in 
some 90.day exposure with a year or 6 months 
survival afterwards. That is a test, which is not 
established yet, but probably will be within the 
near future. 

PARTICIPANT: Have any fibers passed it yet? 

PARTICIPANT: The biopersistence test? Many 
have passed this test. We probably are using 30 
percent of the ReF uses being hammered out by 
fibers that were exonerated as their mineral wools 
were biopersistence below the threshold levels. And 
in 90-day studies on all of them as well. In fact, in 
lifetime studies on most of them have been an issue. 

The glass fiber industry has also produced fibers 

that pass, by a long threshold-not just narrowly 
avoided. There is some discussion about how you 
calculate the half lives and there always will be. 
Scientifically, this is a very complex issue. But it is 
something we can discuss another time. 

FINKEL: I don't think anybody is disputing the 
physics of this: that a less persistent fiber will have 
less integrated lifetime dose. But I think one of the 
key questions is the relevant measure of dose. I 
don't want to make an inflammatory analogy, but 
if somebody designed a bullet that dissolved in the 
body in 40 days, if the time scale of the effect is 
much shorter than that, it is irrelevant. 

PARTICIPANT: But what you've got in this posi­
tion is that you have less bullets by the number of 
fibers in your body is going to be less. So the bullet 
itself may not be less dangerous, but you have less 
bullets. If you're talking about 1 fiber per cc, you 
are inhaling many fibers per day if you are exposed 
to that kind of level. That exposure is high. 

FINKEL: If the biologically relevant event happens 
within 40 days, then the fact that you have engi­
neered the bullets to vanish after 40 days doesn't 
change the fact that you don't have fewer bullets 
during the important period of exposure. 

PARTICIPANT: No, no. If the biolOgically relevant 
effect happens, that is for an individual fiber, but 
the total fiber burden at anyone time will be lower. 
So the statistical change of an event or interaction 
between the fiber and its target will be less. If you 
don't believe that, then you believe it doesn't matter 
what dose you have. This is the one-fiber-can-kill 
story. One fiber can kill, but the chance of that is 
remarkably remote. We live in a statistical universe. 

FINKEL: I still think we have a disagreement be­
cause if the relevant measure is the first 43 days of 
fiber exposure, then if every fiber magically goes 
away on the 44th day, you still have the same num­
ber of exposure to the relevant number of fibers. 
They just cease being there at a time after which 
their potency has ceased to be relevant. 



PARTICIPANT: Let's put it the other way around. 
If the fibers persist, then the changes of the interac- . 
tion occurring isn't within the 40 days; it is within 
many more days. So the changes of the more persis­
tent fiber producing an effective interaction are 
higher. Put it that way if you like; the more persis­
tent the fiber, the longer the fiber is there, the more 
chance of that statistical event. Persistent fibers have 
longer to do their harm. Would you accept that one? 

FINKEL: Assuming they continue to do harm as 
long as they are in the body, and that something 
important isn't happening at a shorter time scale 
than days or months. 

PARTICIPANT: We don't know from individual 
fiber what that interaction is, but the chance of it 
occurring is proportionate to the time it is there, 
isn't it? 

FINKEL: Not necessarily. 

PARTICIPANT: So we have a situation where the 
chance of an event occurring is not related to the 
time, and it is not related to the amount either. It 
is related to some metaphysical function. 

FINKEL: It is related to the integral of dose over 
the relevant time scale, which may be irrelevant to 
persistence beyond a specific time. 

PARTICIPANT: Let's look at the other evidence 
we have. When we block persistent fibers, as we've 
done now several times, by putting more particles 
in to stop the fibers being cleared. That has been 
done by some German government experiments as 
well as our own industry experiments. If we de­
crease the clearance of the fibers, we increase the 
biological impact. 

FINKEL: I agree with that. 

PARTICIPANT: So if we block clearance, we see 
more biol<?gical impact. That is with the same type 
of fiber. 
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FINKEL: I am agreeing. It is looking like those 
questions are being answered. I am saying that is 
where some of the residual ... 

PARTICIPANT: I think we can answer the question 
at the level that says it could happen at some time, 
but not likely, I think. 

FINKEL: That is why I didn't want to get into 
the science. 

MODERATOR: Yes, ma'am. 

PARTICIPANT: Hopefully, my question will be 
less controversial. Back to the health effects. I think 
one of those slides said that some of these fibers 
are rated as a possible carcinogen. Is that all based 
on animal studies? Have there been any proven or 
confirmed health effects on humans? 

MODERATOR: That is not less controversial. 

DEMENT: For the most part, the classifications 
are mostly from the animal data. Certainly, for the 
refractory ceramic fiber that is the case. 

...f\s I mentioned in the presentation, there are 
both European and North American studies that 
the glass wools have shown a slight increase in lung 
cancer collectively. It seems to vary somewhat from 
plant to plant. The dose response is not there. Dura­
tion used as a surrogate of dose or estimated lifetime 
dose doesn't necessarily correlate with an increased 
risk. So there are pros and cons on saying that the 
exposures are causing this increase. 

What I said on my slide in my presentation is I 
think collectively there is an increase. Whether or not 
it is due to some residual confounding in the studies 
is really not proven. That will be for the glass mineral 
and rock wool, not for the refractory ceramic fibers 
and not for the continuous glass fibers. 

FINKEL: We appreciate your question on health 
effects. It is difficult to interpret unless there are 
specific studies on an individual fiber, where you 
think you have some confidence in the data, 
whether it is animal or human. 

When you go beyond that particular study and 
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the results of that study, then the issues come in 
terms of these other variables, whether it is the 
elemental make up or the dimensional characteris­
tics; surface characteristics, some of which play into 
the issues of biopersistence. Then it gets a litde 
more complex in terms of trying to extrapolate from 
one fiber data set to another data set. 

PARTICIPANT: I'm a lowly IH at a chemical plant. 
Sitting here listening to this for the last 3 hours or 
so, I have a couple of questions. I am going to 
presume that NAlMA, when you talk about mem­
bers, are manufacturers of vitreous fibers. Is that 
correct? 

CALZA VARA: Yes. 

PARTICIPANT: Then you say 'customers'. Could 
you please define who your customers are? I mean, 
I've got a plant and bunch of process equipment 
and a bunch of process lines that we bring in fibrous 
glass to have wrapped. Am I classified as the cus­
tomer? 

CALZA VARA: Do you do the wrapping yourself, 
or do you have a contractor come in to do that 
for you? 

PARTICIPANT: Does it matter? 

CALZA VARA: 1£ you have your workers doing it 
then, yes, it would fall underneath the agreement. 

PARTICIPANT: So what we have is a situation 
where NAIMA has set up an agreement with OSHA 
that impacts their customers? 

CALZA VARA: Yes. 

PARTICIPANT: And I have no idea what this en­
tailed or when it occurred. 

CALZA V ARA: Hopefully, if you are using any man­
ufacturer's fiberglass, you will get the material safety 
data sheet. This information will be on the material 
safety data sheet. In addition to that, outreach pro­
grams, like we are doing right now, we're meeting 

with a lot of local sections throughout the United 
States to get this information out, to let people know 
that this voluntary agreement has been signed. 

What we would like to do is in some areas ... 
do you remove it as well? 

PARTICIPANT: We remove it. Absolutely. 

CALZA VARA: See, that is an area. I would like to 
talk to you afterwards. We were having trouble 
getting data. Maybe we can come in and get some 
of that. Or, if you have your own air-monitoring 
data on the removal, you can share that with us. 
But that is the outreach program that we're trying 
to get this information out. It has been in BNA. Do 
you read that? 

PARTICIPANT: My concern is that you have a 
trade organization that is making policy with OSHA 
that affects a number of people in a number of 
locations, plants, facilities, in a way that they may 
or may not agree with the information that has been 
shared or agreed upon. 

Dr. Finkel is talking about going in and claiming 
general duty clause violations if one of your custom­
ers does not agree with the agreement relative to 
exposures. At the same time, the preponderance of 
any information that is out there is dealing almost 
exclusively with animal studies, whereas the general 
duty clause, if I am not mistaken, deals with worker 
health and safety. 

Don't get me wrong. I'm not saying it shouldn't 
be approached from the standpoint of worker health 
and safety. My concern is you are going to go to 
management and tell them, okay, you've got this 
agreement going on between a trade organization 
and OSHA. And, by the wily, based on animal stud­
ies we are now going to have to comply with this 
agreement with the idea that OSHA could come 
in, claim general duty clause violations based on 
nothing more than animal studies. 

There is going to be a lot of arguing going on 
back and forth that says this isn't real. 

CALZA V ARA: But you are already required if 
you're using my company's material and you have 
my material safety data sheet. Under the Hazard 



Communication Standard, if I list the 1 fiber per 
cc exposure limit-voluntary PEL or recommended 
exposure guideline-· OSHA could have come in 
from 1985 when we started to 1999 and cited you 
on that because you weren't following it. That is 
nothing that is new within the program. 

You say it is based on animal data. You're looking 
at an IARC 2B, a possible human carcinogen. That 
is required to be on the material safety data sheet 
also, along with the National Toxicology Program 
(NTP) classification that came in 1994. 

What we're looking at is pushing on the work 
practices and consolidating them so that, like I said 
earlier, if you install Owens Coming material or 
any other manufacturers material, you would only 
have to follow the recommendations under one 
MSD as soon as be covered under all of them. Right 
now, you're responsible for anything that they say. 
If one of the competitors out there who don't have 
the one fiber per cc, then you don't have to worry 
about that. Now, it is consistent. 

PARTICIPANT: I understand. I just wanted to 
make sure. 

FINKEL: We obviously didn't reach everybody. We 
had to depend on NAlMA to identify who the main 
customers were, and we chose to deal directly face to 
face with the two major user groups who represent 
installation contractors. In the future, if we do more 
of these, we want to have more players at the table, 
but the size of the room gets to be constrained at 
some point. 

Life is not always entirely fair. There are going 
to be people who, despite the best efforts ofNAlMA, 
are learning about this agreement further on down 
the line. It involves the people making the material 
doing the best they can to let their customers know 
that part of the condition of sale is responsible use. 
If the customer does not choose to take advantage 
of that information, then it is government stepping 
forward to say 'we have a role to play in making 
sure that compact is adhered to.' 

CALZA V ARA: In addition, when we have that data­
base available out there, if we have the type of 
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work that you're doing, at least you can draw some 
confidence for those types of installations. That you 
would have a range of what you could see. If every­
thing was below 1 fiber per cc, you have a pretty 
good chance that your folks are okay. 

But as an industrial hygienist, if I knew there 
was an N of 2, and the average fiber concentration 
was below one, but the range was over, I would 
spend the money to take the air samples. 

PARTICIPANT: The other part of this is you're 
talking about specifically requiring the use of respi­
ratory protection, but there is nothing else in terms 
of other types of protective clothing, other than to 
have long sleeves, long pants, and gloves. Again, 
you end up with the same situation where, okay, I 
wear a respirator, go out, and strip a bunch of 
fiberglass insulation. It gets all over my clothing. 
I've got long sleeves. I go home and do the same 
thing that we ended up getting in trouble with as­
bestos. 

CALZA VARA: That is an area that always comes 
up. There is absolutely no data that say that there 
is any hazard to bringing the stuff home besides 
irritltion. The studies that we looked at said when 
somebody uses fiberglass, you go into the home 
and collect air samples, and the person washes the 
clothes. The levels that we saw of short-term expo­
sure were well below 1 fiber per cc. This isn't as­
bestos. 

PARTICIPANT: Again, the idea is when you're 
dealing with the workers and understanding where 
there can be a break down for requiring respirators 
for manmade mineral fibers, but not having to deal 
with the other types and level of protection that 
would be customary with making that connection 
with asbestos. 

CALZAVARA: The jobs that we recommend re­
quire respiratory protections are one that we have 
no exposure monitoring on (or very little), or we 
have the data that shows that under the applications, 
you can exceed it. 
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PARTICIPANT: Basically you're talking about do­
ing a negative exposure assessment, similar to the 
asbestos standard to establish that you don't have 
to fall under those requirements? 

FINKEL: The NIA put in some type of negative 
exposure determination, but we put a lot of teeth 
in it, and I'm not sure it is going to be useful. 

In this case, we have the ability, as the agreement 
progresses, to change the listing of tasks where res­
pirators need to be worn. As of right now, even a 
negative detennination that in your particular oper­
ation you think you can blow loose-fill safely and 
be below 1 fiber per cc, as far as we're concerned, 
inherendy that is not a reliable determination. We 
believe that enough data have been collected in 
loose-fill for enough years to show that it is very 
easy to have exposures above 1 fiber per cc-so we 
want respirators to be worn in that category until 
there is enough weight of evidence over more years 
than it can be done safely. 

PARTICIPANT: Okay. 

CALZA V ARA: The other point I would like to say 
about asbestos, when the clothes were taken home, 
the disease that you saw with the people within the 
home has been mesothelioma. In the case of all the 
synthetic vitreous fibers right now, the human data 
indicate that there is no increase in mesothelioma 
within the working populations. 

MODERATOR: I would like to thank the panelists 
for their presentations and their willingness to 
openly discuss the dilemma as to how and to what 
extent you implement health and safety programs 
in the synthetic fiber industry where the health risk 
is unknown. I would also like to thank the audience 
for its participation in this dialogue. I'm optimistic 
that these discussions can lead to other forums 
where related issues about the safety of synthetic 
fibers, the types of research that remain to be con­
ducted, and how to best educate and train workers 
can be objectively discussed and resolved. 
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