INDUSTRIAL HYGIENE FOUN JION OF AMERICA, INC.

Industrial Ventilation Survey
of the
United States Asbestos Division
of Raybestos-Manhattan, Inc.
Meanhsin, Pemmsylvanis
March 14,15,16 and 17, 1944.

SBLARY -

( ' - This 18 a report of a study underteken to locate the most impor-
tant sources of dust and to develop additional dust control measures at
the Manhein plant of U. S. Asbestos Divid:on of Raybestos-Marhattan, Inc.
Sixteen dust counts were mads in verious departments. Thsase sanple;
indicate that conditions in the Picker BHouse are not satisfactory but
dustiniss in the Carding, Spimming and Twiating Departments is less thaxn
S million particles per cubic foot. Recommendations are made that cen
lead to a reduction of dustiness in the Picker Fouse as weil a8 in the
Carding Department. It is believed that while the card room is under
considerable negative pressure ths comsequent starvation of ths exhaust '
equirment is probably not 1n. itself sufficlient to account for mmrked
reduction in control of dust.

The results of dust counts are given in Table I. s
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® INDUSTRIAL HYGIENE FL _NDATION OF AMERICA. INC.

Industrial ventilation survey of the U.S. Asbestos Div. cf
Raybestos-lenhatten, Inc., Manheinm, Pa., March 14, 15, 16, 17,1944.
TAELE I

Dust Counts

2.

Semple
No. Date Time Location and Operation

Particle
per cu. I

. Picker House ,
qe - At Pan Crushers, to nearly sirmlate
24 3/14/44 1:50-2:00P e o

8.7 m1

. - Floor Batching - Exposures of 2 work-
27 8/14/44 1:35-1:45 P ers outside dbooth - Finished about
1242

1.7 mi1):

T . Operation of Pan Crushers for Amosite-
21 81444 2:16-2:27 P Time represented camplete cycle of
operation. (1/2 hour daily)

8.0 nills

- . Batch feeding vertical opener. Ex-
19 3/14/44 43224333 P posure of operator within booth

9.9 mil):

ESP 52 ninute sa:np].e. at central point

10 8/17/44 9:506-10:42A of room for "gemeral eilr.® mear
vertical opener

S.6 mill:

Cerding
- Geperal sir walking about various
23 3/14/44 2:59-3:10 P cerding machines in Breeker Card
Roon

" 4,0 mill:

. . Beside point of discharge from con-
26 .‘.’/ 14/e4 S:17-3:27F denser to box in Bresker Card Room

3.8 nm:

At rovirg end of 4 finish cerds, ¥l,
1 8/15/44 10:54-11:09A .  2,7,8. General air - Exposure of 2
attendants

4.3 i1

2 3/15/44 11:15-11:25A Along central eisle-way, et cemel-back

_ends of caxds

4.8 nill

g Between finisher cards, #15,16,21,22.
" . All windows of carding and spinning
1 $/17/44 10:43-11:498 Yool open wide to simulate summer con-
ditions

2.8 nill

Spiming and Winding

S $/15/44 11:48-11:588 At mule epinnsr, while following oper-

ator, to similate Ms exvosure

- At Universel winders, 2nd floor, ad-
$/15/44 1:10-1:20 P Joining cards - following operator
_(no exheust)

»

. . At Foster ¥ipders. Average of all
8/15/44 1:36-1:46 P alsle_ways

- S/15/44--:11:50-2:00 P At Twisters. Average of all aisle-ways

. . At L-frames on 2nd floor. Average
3/15/44 2:19-2:29 P 1o aigle-weys

mqéia

. . At L-frames on 1lst floor. Average
S/15/44 2:45-2:55 P elong eisle-weys

.y
e
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“ASBESTOS AND INLDUSTRIAL HYGIENE™

The problens of occupational and environmental hazards are now under public
scrutiny as never before. Manufacturers in many industries are working harder
than ever before to achieve safer working conditions for their employees and to
improve control of the environment both inside and outside their plants. Today
the concern is not only to have a Lealthier enviromment, but to have a healthier
worker as well. As induatrial hygienists, this problem has special importance
for you, end I speak-to you today, as a spokesman for the asbestos industry,
both as & member of the business community and as a concerned citizem.

. Industry has made many mistakes in the past. Soms of ths illustrations which

I will show you later during my talk will contrast working conditions of many
asbestos workers befors and after preventive msasures were implemsnted. In an
increasingly tecmological society, ths road to progress often is a difficult one,
and there are many wno suffer because of the lack of knowledge that existed in

the past on the part of industry, workers, Federal, State and local govermments
and the general pubdliec,

Research has been largely responsible for the many ixprovements which have been
achieved in mining, milling and marufacturing methods over the last 30 years.

It has brougiit about greater efficiency and safer working conditions in factories
and on jJob locations throughout industry, and certainflindustry has contributed

a sizeadle share of its dollars to research. It will have to contribute even more
in the future, and everyone will benefit as the results of this research are
disseminated more widely.

Before discussing asbestos products and manufacturing processes and some of the
preventive measures taken to limit dust levels in the asbestos industry, I should
like to add a realistic note into this discussion. Busiress rmst be operated
profitably end humanely. This fact sometimes escapes the attention of those who
would like to focus public interest on the more sensational aspects of industrial
hygiene and environmental control problems. A prominent Canadian member of the
asbestos industry recently pointed out that it is a well established characterietic
of cormmunication, by whatever medium, that normality and virtue are not newsworthy.
Accordingly, the niat.akes and troubles of the asbestos industry bave recsived

mch more publicity than'a3% its very extensive and determined efforts to minimize
and, wnerever possible, elininate its objectionable features.

" In order to make decisions which will benefit both employee and employer alike,

management must have the right inputs on which to base its actions. This,
unfortunately, has not been the case in too many instances., Instead of seeking
ways to btring all parties together - industry, goverrment and labor = to solve
ssbestos-related health problems via more effective comunication, instances

have occurred that tended to fix blame on a single goup rather than to effect

a cure. This point of view has been stated most succinctly by Dr. Irving Selikoff
in a paper called “Partnership for Prevention”, a description of an industrial
hygliene research program carried out in the asbestos insulation industry. This
program, begun in 1568, was a joint undertaking supported by industry, labor,

the federal government and nedical rosearchers. To quote Dr. Seli.koft
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- It s too easyto indulge i.nwnatmig'xt bo a]led t.he
demonological theory of industry hygiene nistory. Ome
~wersion would place the responsibility for early
identification of risk and its correction uporn industry
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and then indict it for trading human health for profits.
Sintlarly, the other side of this counterfeit coin puts
the bla=e on organized labor for having been more
interested in premium pay for hazardous work than in
elirinating known bazards. Both econclusions are too
convenient and are essentially erronecus. It is much
nearer the truth tosay that both industry and labor
shared in igrorancs and neglect of the problem. Science
and medicine are also at fault here for inadequate 1
attention to environmsental and occupational health'.

In short, we are all to blame for not having done more sooner. But from the etand-
point of buasiness, should this state of affairs be interpreted to mean that safety
and profits are at odds? We in the asbestos industry join our colleagues in other
environzentally sensitive industries by saying no, and saying it emphatically.
Turing the past decade, the asbestos incustry spent approximately $100 million

to implexment controls in its plants. The industry probably will spend at least
arother $100 million within the next three or four years to meet the standards

decided upon by OSHA and the Lepartment of Labor. But the money must be spent
responsibly to have naad.nam_effect.

To give you = who are professional hygzlenists -~ a better idea of what the asbestos
industry is like and what you may expect to see in a mining, milling or mamufacturing

facility, I would now like to give a brief outline of asbestos products and how they
are used.

Hanufacturers of asbestos-containing products bad gross sales amounting to approxi-
mately $1 billion 4n 1971. Together, they employ mearly 50,000 workers. In terms
of tonnage, the total amount of asbestos consumed in the United States in 1571
a=ounted to nearly 750,000 tons. Approximately 145,000 tons went into floor tiles,
140,000 tons into asbestos-cement pipe, 110,000 tons into felt and paper products,
80,000 tons into friction materials such as brake linings and clutech facings, 50,000
tons into asbestos—cement bullding materiesls, 25,000 tons into packing materials,

22,000 tons into textiles, 16,000 tons into insulation, and 15,000 tons into spray-
on asbestos materials. )

Asbestos is a unique material. It is used becanso it saves lives. No substitute
material has as yet been found or developed which can provide the protective
grualities offered by asbestos in most applications. Several characteristics are
responsible for the value of asbestos. It has a unique fibrous structure, extrems

 flexibility and strength, and it offers great heat resistance. Asbestos fibers

can be spun or woven into fabrics which provide thermal insulation and resist
combustion. Asbestos mixed with cement is used to make pipe, roofing, siding, and
flooring. Asbestos mixed with various other binding materials 1s used to make
brake linings, floor tiles, gaskets and insulation. Space-vehicle heat shields
are made of asbestos. So are the shingles on many of your hores,

Asbestos s uged wherever fire and excessive heat are a threat to safety. It is
a zainstay in the construction industry where it is used to insulate and fireproof
factories, commercial buildings and houses. It is used in automodiles, trucks,

" buses, aircraft; ships, locomstives and raiiroad cars. Asbestos also serves the

oil and chexical industries, as well as agriculiure, mining and manufacturing.

1 1Industrial Fedicine and Surgsry, Volume 38, No. 3



In ite original stats, a..estos is hard and compact, anc lrxost as dense as the

rock that encases it. One form of asbeatos - chrysotile - accounts for approxi-
mately 95 percent of all astestos used in the United States. Other common forms

of asbestos include amosite, which is relatively brittle and easily pulverized, and

. crocidolite, wnich is acid resistant and has a harsher composition than chrysotile,
¥ost of the asbestos used commercially in the United Statss, the chrysotile variety,
cores froa nines located in Canada. Asbestos deposits also are mined in the United
States, Africa, Erazil, India and Russia.

When asbestos is mined, milled or processed its minute fibers tend to float in the
air liMe dust particles. This is especially true of asbestos in the dry state,

long exposure to heavy concentrations of asbestos dust has deen shown by researchers
to be linked directly to increased incidencs of such diseases as lung cancer,
asbestosis and mesothelioma among long-tize workers in the asbestos industry. Thus,
asbestos is one of a number of harmful pollutants released dy industrial processes.
Others which coms to mind include carbon monoxide gas, as well as fumes which contain

sulfur and nitrogen compounds; beryllin::, lead, cadmium, mercury, ail:[ca., and even
cotton dust.

As I stated before, the asbestos industry is working hard to protect our environment
and the health of its exployees. «hat tne industry did not know before, it knows .
now. Years ago the asbestos industry recognized the incidence of asbestos is arong

soze of its employees and took steps to prevernt the disease. These lirdted measures
now have been improved and expanded upon, with tne ultimate goal being the reduction

of exposure to the point where all workmen will be protected from any kind of disease
caused by inhalation of asbestos dust.

Since ry background is in manufacturing, I will discuss soxe of the basic techniques .
used to limit dust inhalation in industrial plants, and then will go on to illustrate

just how tnese measures actually work on the job. In a few instances you'll see
the emrloyee's environment both before and after protective msasures were takem.

Please keep in mind that the asbestos incdustry does not present a uniform profile.
Certain product lines and asbestos-related activities poss special problems. For
instance, the OSHA Standard of five fibers per cubic centimeter will be achieved
most readily in the manufacturing industry, where maat asbestos is converted from
raw fiber to a finished product. However, when it cores to the use or installation
of certain so-called non-locked-in asbestos products, the problam of limiting dust
levels becomes exceptionally difficult. In many manufacturing processes, asbestos
is locked into the product with a binder, saturant, coating or bonding agent, so
that pormal handling, application and use does not release dust. On the other hand,
in certain types of construction work such as ship renovation or repair, pipe
insulation, etc., airborne dust is a major problem and more drastic corrective
measures are required,

The textile industry faces special probleas because the carding, spinning, twisting
~ and weaving processes basic to it are inherently dust producing. Innovative
measures which wet the asbestos fibers during processinz have been developed and
row are being applied in many astestos textile piants. The proolem, of course, is
finding the right combination of available technologies to do the Sb efficiently.
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Fortunately, textiles, which account for a hizh percent of the cust prodlems, account
for only two or three percent of the dermand for asbestos.

A mamufacturing process using asbestos can be broken down into a number of steps,

- Usually, once the asbestos is unloaded and stored, and after the fiber has been
introduced into the process, dust is not a problem until the finishing operatiorn.
Textiles are an exception to this rule., Here, a contimous atteopt must be made to
keep the asbestos fibers moist at all times, or carefully controlled exhaust ventilation,
or a coubination of these control methods, rust be applied.

Over the years, the asbestos industry has devioped numerous methods to control pollutants.
Arong these are highly organized programs of preventive maintenance to control the
accamlation of dust; advanced xonitoring methods which allow us to continucusly wonitor
dust levels; complex dust collection systems with highly efficient filters to remove
asbestos dust from the air; and wetting and dazpening methods which minimigze dust
generation, This is an especially irmportant factor for the textile industry where
abrasive processes produce large arounts of dust. TCust respirators approved by the

U. S. 3urean of Mines are used in enviromrents where asbestos workers may be exposed to
dust levels in excess of the permitted TLI'. And new dust-control components such as
imroved dust collectors, high-velocity,/ low-wolume exhaust systems, more efficient

. portable and central vacuum cleaners, etc. are being developed which may substantially
inprove methods now in use.

Some of the accomplishments of the industry in the - area of dust control are truly
dramatic. At Johns-Manville's main asbestos mill located at Asdbestos, wuebec, Canads,

( S million cubic feet of air per minute are cleansed by a fadbric-bag dust collector

\ which occupies the entire 12th floor of the mill., The dust house was designed by

- J-M's General Plant Engineering I'epartrent. The collector bags and exhaust fans are

located in an air-tight chamber that measures 112 x 432 feet. Entrance to the area
418 gained through air locks. By today's standards, the cost of this dust house
control system would exceed $8 million. :

The asbestos industry is currently working on develorment of a completely automatic
fiber bag opening station to permit workers to open the bags, remove the fiber,
dispose of the bags and intrvduce the fiber into the manufacturing process without
exposing the operators to any dust. .

Pinishing operations can often be cleaned up considerably. If procducts are molded

40 £ize in a mlding press, machining can be limited to non-standard rarts. Here is
-an area where design engineering, purchasing and management can play an important
role. By Agreeing on standard sizes and shapes for asbestos products, and by using
them in wniforn applications, many dust-producing stages in the fabrication process
right be eliminated. Again, better cormunication of the needs of the asbestos worker,
the industry and the end user will benefit the winle pollution control effort, as well
as the cause for asbestos.

It is quite impressive to see what the application of dust control has accaxplished
in tne way of irproving working conditions and reducing emissions of dust froo
asbestoa mining, mnufacturing, and construction operat.iorxs.
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. ’ SLIDES - WITH COMMENTS - IN THE FOLLOWING AXEAS:

KINING, MILLING, ASBESTOS—CEMENT PROUCTS, FRICTIN
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VATZRIALS, PACKING AMD GASKETS, INSULATION, TEXTILSS,

PLASTICS, THANSPOKTATIGN, PAFIR, ALIOCPACE.

The effectivereas of all these techniques, of course, depends on the impleoentation
of a properly planned raintenance proyran. Indusirial hygiene surveys are an
absolute necessity to insure the proper functioning of dust control operations, in
many instances, these programs now are being scheduled daily, weekly, or moataly,
at whatever frequency is necessary to insure proper control equipment operaticn
and relistle wonitoring of sirborne fiber levels.

Incroved ronitoring methods will aid in achieving better control of airborne asvestos
dust in the future. Regularly schcduled equipment inspections and adequate preveniive
paintenarice must zo hand in herd with innovative control neasures if the OSHA

standards are to be net and the safety of all individuals is to be insured on a
continuous basis.

fiot that any of this is new. The asbeslos industry has besen working with a nusber
of governcment agencies and leading researchers in the field of occupational healta
for pany rears to find ways of solving asbestos-related health problems and to

find out exactly what the pedical facts are and to act on them responsibly. %The
fact taat zction i3 being taken is proof tnat the working rslationship whica existis
between the asbestos industry, the Jecderal zovernment and medicak researchers has
teen a successful one.

¢t should be remembered that tne first major epidemiological study linking asbestos
dust to lung cancer was not published until 1955. In fact, tze greatest part of
231 ndeical information about asbestos-related disease is less than a decada old.
Lr. Prexysl Felnar of the Institute of Iccupational Safety and Health has pointed
out that at least GO percent of all information and data row available 4s the
restlt of medical studies uncertaken during the past 10 years.

To put it bluntly, all parties concermed are still ciudiing and cortating asbestos-
related diseases relatively early on tihe iearning curvel ~The time gaps established
for tre vurious disezses, those existin: between the onset of exposure to concentra-
tions of asbestos dust and the first sizns of actual disease, are really quite
stertling - fron 10 to 20 years for asbestosis, frca 15 to 25 years for bronchogenic
cancer, ard from 30 to 45 years for mesothelioma. Thus, diseasss that are being
reported among asbestos worikers at this rozent are often a consequence of dust levels
that existed cecades ago - wnen industrial hygiene experizents were just getting
started and cust control equipzent was neither as efficient ror as reliabls as it

is today.

The asbestos industry, like many other essential business enterprises, is and

ever will te associated with some environzentally undesirable side effects. The
industry has long recognized tne need o control the environneny and outside of

ts niresa, rills, and manufacturing plants and has been very extensively involved

irn and cormitted to the solution of its eavironmental problems. With the continuing
ccoperation of all parties involved - managexzent, procuction, engineering, and
mairtenance in.incdustry - and labor, wedical researcners, and varjous governrmental
agencies — 1 ravs confidence tnat the irdustry will continue to provit its preducts
ané scrvice for the benefit of tne general public in the futwre, and will be goble

to do it without endangering thé welfare or healtn of the public or of ths asbestos

wooser,



