-79-

SPEECH TO | NTERNATI ONAL  WORKSHCP

ON RESPI RATCR RESEARCH - MORGANTOWN, VWEST VIRGA N A

L. R Birkner

Cel anese Cor poration
1211 6th Avenue

New York, New vork 10036



-81-

Good Mrning. First let me thank Dr. oppold for accepting a segnent of

Industry's request to be represented on this panel. | want to revieww th you
sone of our respirator needs, and areas where we feel additional research is
required. | amhere today as Chairman of the QO ganization Resources

(ounsel ors Task Force on Respiratory Protection.

ORC is conposed of 60 nenber companies, which range in size fromnediumto
very large, all of whomhave a strong interest in inproving the rul enaking
process, a coomtrment to a safe and heal thful workplace and a wllingness to
work together with the Federal Governnent to achi eve these ends.

CRC works with its menbers and the governnent to facilitate cooperation
between them believing that standards whi ch address problens in the workpl ace
cannot and should not be witten wthout extensive contact and input fromthe
affected industries. Toward that end, CORC through its task force system
attenpts to make the infornation and expertise that is present in industry
avai |l abl e to governnent.

Glileo, who lived in the first half of the 17th Century (1564 - 1642) and who
was a contenporary of Bernardo Ranazzini, recognized that great ideas often
spring fromsinple phenonena. He praised Wlliam@|lbert, who in 1600 treated
the earth as a magnet while trying to explain gravitational phenonena, wth
these words "I do not doubt that in the course of tine this new science wll
be inspired with still further observations and even nore by true and

concl usi ve demonstrations." Like the apple dropping out of the tree which
Newt on observed, sone 40 years after Gilileo died, the phenonenon which we in
industry are observing is the steady dropping of acceptabl e exposure |evels
for naterials based on new and sonetines nore sensitive toxicological and
epidemiologic nethods and data. Chemcals like vinyl chloride and nornal
hexane that ten years ago were thought to be of relatively lowtoxicity have
had their aceir-TLvs dropped from500 to 1 ppmfor veMm and tentatively 50 ppm
for n-Hexane. As the levels to which industry nust control chemcal exposure
drop, the feasibility of engineering controls dimnish, and fully utilized
work practice and admnistrative controls still fail to reduce work room
exposures to these lower and |ower levels, there will undoubtedly be a greater
reliance on the use of respirators to protect enployee health. Were
respirators nust be used to mtigate exposures, the respirator programnust be
considered a surrogate for the engi neering, work practice or admnistrative
control. Accepting this premse forces the enpl oyer to apply the sane high

|l evel of effort to the use of respirators as that which is nornally afforded
primary control strategies. Keep in mnd, that when respirators are used
properly in conjunction with these prinmary control prograns, extrenely
effective exposure control can be achieved.

M/ objective here today, is to help those of you doing the research set

obj ectives based on current and devel oping industrial needs. Innovation and

I nproverent in respirators, fitting techni ques, and program net hodol ogy wi l |
continue to assure that a high level of protection is supplied to enpl oyees as
exposures change and the utilization of personal protective devices becones
more critical. Additionally, for the enpl oyee and enployer to fully

appreci ate and accept the use of respirators in the work environment, they
nust be reliable, confortable, easy to use and have a mninal effect on
productivity.
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AIR-PURIFYING RESPI RATCRS

First I will review sone research needs related to air purifying equipnent.
In the last year, ny conpany has |lowered its permssible exposure |evels of
two najor commodity chem cals based on the outconme of aninmal toxicity studies
which we sponsored. The two chemcals are fornmal dehyde and et hyl ene oxi de.
The fornal dehyde exposure guide was set at 1 ppmfor an eight hour tine

wei ght ed average~-the current CBHAPEL is 3 ppm for EOwe | owered the
exposure guide to 3 ppmfor an 8 hour TWA--the CBHA-PEL is 50 ppm W and our
customers were faced with a dilema when we felt it necessary to take the
initiative in lowering exposure levels——there were mno air-purifying
respirators available that would effectively help control exposures. As you
may know, carbon is a poor sorbent for both of these chemcals. The use of
airline or self-contained equipnment is not feasible for nmany operations
encountered in the chemcal industry. |In addition to starting the design of
engi neering and work practices to limt exposure, we also initiated research
projects to find effective sorbents for both of these inportant chem ca
bui I ding blocks. Sulfuric acid inpregnated carbon worked for EQ but the
search for the ideal formal dehyde sorbent continues.

The problemthat ny conpany faced with respect to finding sorbents for
specific needs will be the sane probl emfaced by nany ot her conpanies for many
i mportant chem cals over the next decade. For the last four decades, we have
relied on a handful of stock sorbents to deal with all of our problens. Well,
life has gotten much nmore conplicated and | amafraid we can no |onger solve
all of our respirator problens with sorbents such soda as lime, carbon, silica
gel and an assortment of inpregnated carbons and silica gels. A najor
research effort nust be undertaken to find new and nore effective sorbent
systens with which to respond to changi ng occupational health know edge and
devel opi ng industrial technol ogies such as those in the energy field.

Let me quickly outline a few nore research needs: Perfornance of
air-purifying equi pment as tested by silica dust, |ead oxide fune and carbon
tetrachl ori de may not accurately determne the perfornmance of a respirator
used for protection against other materials. Performance criteria and
subsequent |y approvals of air-purifying respirator should be based on tests
agai nst a broad range of challenge media, as well as the specific chall enges
of interest.

Research on test net hods and procedures is needed to better quantify the
degree of protection afforded a respirator wearer when using the equi pnent to
protect against specific air contam nants such as EO or formaldehyde.
obviously, carbon tetrachloride tests alone give little hint as to the
effectiveness of a sorbent in a production environnent.

More work is needed to assess the effect of nmultiple air contamnants on the
service life of sorbent systens, on breathing resistance paraneters for air
purifying equi pment based on physiol ogical data, on defining opti num
conditions for packagi ng, shipnent and storage of respirators, and on end of
service-life indicators. Mre research is needed by a broader segnment of the
manuf acturers in the area of disposable single and nultiple use respirators
Such equi prrent has had a positive inpact on enpl oyee and nanagerent acceptance
of respirator use. Conmpetition in this area will help further innovate and
hel p in reducing the cost of such devices.
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In the area of powered air purifying respirators, nore research and product
eval uation is needed to accurately assess the degree of protection provided by
these potentially useful and innovative devices. Some conpanies that have
gquantitatively fit this type of equi pnent under real world conditions have
achieved fit factors significantly bel ow those assigned by NIOSH and ANS .
Wth the current enphasis being pl aced on powered air purifying equi pnment in
the lead standard, these problens nust be resolved in the very near future
Powered air purifying equi pment has its place in industry but in ny opinion it
is not fully proven for use in the work environnent and nore real world
testing is required.

SELF- CONTAI NED BREATH NG APPARATUS

Switching gears to self contained breathing apparatus, it is unfortunate that
it took the Lubbock, Texas incident to nove the entire testing and approva
process to stage center, but even if the equi pment had not failed for whatever
reason, the current performance characteristics of SCBAs has the potential for
adversely affecting the health and safety of the wearer, e.g., the service
life of this equiprment is too short, warning alarns of |ow air cannot be heard
in sone work environnents and the equi pnent operation and integrity can be
affected by flame, high tenperature, water, and conponent corrosion.

I nnovative research to lengthen service time with possibly a guaranteed

m ni mum service tinme under all conditions is needed, as is the identification
of inproved construction nmaterial and end of service tinme indicators.
Additionally, formal performance criteria should be devel oped for closed
circuit positive pressure SCBCAs.

TRAIN NG AND MOTI VATI ON

The nost inportant aspect of using respiratory protection as an exposure
control is assuring that the equi pment wearer fully understands the nature of
the hazard, the reason for respirator use and how to use the equi prent
properly. O course anytine we discuss respirator prograns, training is
consi dered apple pie and notherhood and all too often we take it for granted.
W need new and dynamic approaches to notivate and train.

The nost difficult aspects of running a respirator programis notivating

enpl oyees to properly use required respirators day in and day out. Wile
managenment support of the programis essential, the format of this support is
crucial. Training progranms and effective audio-visual aids ainmed at the
respirator wearer using the nost up-to-date pedagogy and psychol ogy are sone
of the best nmanifestations of nmanagement support. The best minds in education
and industrial psychology nmust be used to identify and devel op effective and
dynam ¢ approaches to respirator training. Experts in the technical aspect of
respirator protection must conbine their efforts with social scientists to
sati sfactorily devel op such prograns.

QUANTI TATIVE HI T TESTI NG

As you all know, N CSH CSHA, manufacturers, and the i ndustri al respirator
user continue to be enbroiled in both technical and |egal arguments over the
use of quantitative fitting.



Quantitative fitting as a laboratory technique for evaluating respirator fit
was devel oped in the early 1960's. Until recently, the equi pnent and

techni que was so conplex that it remained a |aboratory tool only. Portable
equi prent and snall fixed installations are now available and this has opened
the technique to the industrial user. Still, however, nany uncertainties and
technical problens exist, nmaking quantitative fitting of questionable value to
the average industrial respirator user. Sorre of these uncertainties and
techni cal probl ens include

1. Quantitative fitting equipnent now in use and available to the
industrial user is not built to a standard specification. This can
result in a significant variability of test performance on different
systens. ASTM Committee E34.14 is working on this problem but it is
unlikely that a standard can be finalized in the very near future.

2. Quantitative fitting test procedures have not been standardi zed.
There are no ANSI, ASTM or government standards on how to conduct
guantitataive fitting tests. This would cause a great deal of
variability between tests perforned by different technicians. ASTM
E34.14 is also trying to develop a standard set of fitting exercises
and test procedures for quantitative fitting.

3. Based on data from Dupont/National Paint and Coating Association
Study, fit factors in excess of 250 have been obtai ned for 95% of the
peopl e tested using an innovative qualitative fit program If these
data are confirmed by further research, a serious question of
cost-benefit will be raised with respect to quantitative fitting,
especially for the small respirator user.

4, There is an extrenely high degree of variability when a fit testing
is perfornmed on the sane individual with the same facepice at
different times. Wth quantitative fitting, the highly variable
nurerical results are of little value in the workplace. Research to
deternmne what levels of fit are achieved in the workplace with an
innovative qualitative fit test procedure such as the one devel oped
by Dupont is needed. The scientific data developed in this type of
research should be used as the basis for assigning fit factors to
each type of respirator.

5. Newl y avail abl e toxicology data indicate that the primary test
at nosphere, 2-ethyl hexyl phthal ate (also know as di-octyl phthal ate
—D.0.P.), is a suspected carcinogen. Cther test nedia may have to
be identified before testing is fully accepted as a safe procedure.

6. If industry is to accept the use of quantitative fitting, we would
have to be assured of the inproved safety to enpl oyees provi ded by
this technol ogy over that provided by rigorous qualitative fitting
procedures. Additionally, we nmust consider the cost of quantitative
fitting versus that of qualitative. The entry cost alone for
gquantitative is between $8,000 and $15,000 conpared to $15.00 for
qualitative. Based on available date, the cost-benefit of
quantitative fitting |ooks poor for the average respirator user
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The bottomline is that nuch nore research and standard devel opnent are needed
before industry can be convinced that quantitative testing has favorable
cost-benefit ratio. | amhappy to say that industry, Dupont, and the National
Paint and Coating Association are conducting extensive research in this area.
Sone of the Dupont people are here and may want to elaborate on their work.

SUMVARY

Nei ther the physics nor the politics of respirator research can take place in
a vacuum Industry nust be a party to setting research priorities and of the
peer review of research growing out of these priorities. After all, we know
where the utilization of respiratory protection is a necessary part of our
manuf acturing processes. But nore important, it is our enployees who nust
wear the fruits of your research and devel opment efforts, and it is essential
to us as enployers, that when respirators are required, that they afford equal
protection to that of the best engineering, work practices, and admnistrative
controls.  Thank you.



