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Acbestos has received a great deal of attention and publicity

In recent years, especially after it was designated 2 "target
health hazard" by OSHA and a "hazardous air pollutant" by the
EPA. Many of the articles on asbestos by the press have bean
cnotionally oriented or distorted and in scme cases stories

have been sensationalized, based on obvious misinterpretation of
facts. The use of half{-truths or unsubstantiated statcments has
led to general confusion and the unfair castigation of asbestos
and products containing asbestos. The purpose of this paper is
to put the matter of asbestos use and asbestos hazards in a2
logical and practical perspective. .In this paper the different
types of asbesios and their many uses are discussed along with
governmsnt regulations controlling the use of asbestos. The
health hazards associated with asbestos, both cccupational and
environmantal, and scme industrial experience with air sampling
and dust control mezsures are also covered.

WHAT 1S ASBESTOS?

Asbestos is a commerical or generic term used to describe six

naturally-occurring "asbestiform"” minerals that are fibrous,

- hydrated matal silicates. The six varieties are divided into
two classes, serpentine and amphibole, based on their crysial
structure. Chrysotile is the only member of the serpentine class

‘vhite the amphiboles include crocidolite, amosite, anthophyliite,
tremolite and actinolite. Chrysotile is by far ths most used
variety and accounts for over 95% of U.S. consumption, as noted

" in Teble 1. ‘

Crocidolite, 2150 known as blue asbestos, is imported from
South Africa. Because of its high mechanical strenath and good
resistonce to acics and a2lkalis, it is used to reinforce a
limited variely of plasiics where its pronounced color is not
objectionable. Amosite, also imported from South Africa, is
used primarily in Tthermal insulation. Although there are scme
deposits of anthophyllite in the U.S., most of it is imporied
from Finland. It is used primarily as a filler for polypropylen2
and in insuleting mz2terials. A ccapoarison of the four varieties
of asbestos which are of commercial importance is presented in
Table Il. 1t should be noted that there are significant
cdifferences between chrysotile and the amphiboles with regard to
chemical composition and ceriain physical properties.
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WHERE 1S ASBESTOS USED AMD VHY? *

Asbestos has served mankind for over 100 years in a broad variety
of applications. The general areas in which asbestos is used

in the United States are shown in Table |ll. B3ased on informzticn
from asbastos producers and consumption surveys, it is estirmated
that the plastics industry uses about /3 of the £00,000 tons
consumed annually, which makes it the largest single user of
ashestos fiber.

The largest uses of asbestos by the plastics industry are in

viny!/asbestos floor tile and in phenolic molding compounds., 1t
is also used in other plastics such as polypropylenz, polyester,
nylon, melamin2, cpoxy, silicones and vinyls. Asbestos provices

.
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fa-:an, elbctr.c,l ccmponents, avlomytive parts, furnijture, .
boats, sealants, co:furgs, adhesives and anfics. The most

important functions of osbzstos in plastics are reinforcement,
dinznsional stability, heat resistance, flow conirol and
general-purpose filling. tiost of the functions are supplied by

short tiber chrysotile asbestos fiber, although leajer chrysotile
_fibers and other asbestos varieties are sonpfumes required for
particular properties.
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VHY USE CHRYSOT!LE?

Among the several adventages of chrysotile, which set it apart

from the amphibole minerals and account for its widesprezd and
increasing uszge, are vorld wide availability, mechsnical strength,
flexibility, positive surface charge, lov iron content, softnsss
and low refractive index. |t is conservatively estimated that
chrysotile asbastos is used in over 3,000 applications and in

most of these applications iT is an essential ingredient for

which no replacemant is readily available.

The information in Table | shows that the use of chrysotile
astastos anc its share of thz total market are steadily
increasing. This is partly due to technical advances permitting
the broader use of chrysotile in plastics and ths generzl decline
in the use of asbestos in certain fireproofing and insuleting
materials. |In addition, there is increasing evidence that
crocidolite and amosite are more hazardous to human health Than
chrysotile (l). Since 1970 the use of crocidolite in Britesin
has bes2n restricted after a panal of experts '‘concluded there
was sufficient evidence to suggest other types of fibre should
be substituted for crocidolite wherever possible." (2)

WHAT 1S THe ASBESTOS HAZARD?

I+ is readily accepted that asbestos, like many other foreign
bodies, can cause disabling lung domzge (pulmonary fibrosis),
ccmnonly referred o as asbestosis. This disease and
bronchogenic carcinoms (lung cancer) are the two most cemmon
asbestos-related diseases. It is important to note tha+t, bzsed
on epidemiological data, these diseases have occurrad primarily
in workers with high, long-term exposures to asbestous dust. |t
is of further interest that one noted researcher has reported
that neither of these diseases is paculiarly related to or causzj
solely by the inhalation of asbestos fiber (3). Another importunt
consideration is the relztion between cigarette smoking and lung
cencer as reported by Dr. E. C. Hammond and Dr. I. J. Selikoif (4).
In this study thsy reported thst:
"1t seems clear, thezn, that lung cancer is uncommon among
asbestos insulation workers who have no history of cigarette
smoking and that if the risk is increased, such increase jjsy ~
not great." : Asz J 9 g U

A third discase, mesothalioma, has more recently been associated
with persons exposed to asbestos. Mesothelioma is an extremaly
rare cancer of the Jining of the chest (pleura) or the abdeninal
cavily (peritoncum). In contrast 1o the lung diseases, there is
some cvidence that mesothelioma can occur after brief exposures
to relatively high fiber levels.
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According to the 33-member 'Advisory Comnittee on Asbestos Cancers

of the International Agency for Research on Cancer (a division

of the Vorld Health Organization):
"There is evidence of an association of mesothelial tumcurs
with air pollution in the neighbourhood of crocidolite minzs
and of factories using mixtures of asbestos fibre types. The
evidence relates to conditions many years ago. There is
evidence of no excess risk of mesotheliomas from asbestos air
pollution which has existed in the neighbourhood of chrysotile
and emosite mines. There are renorted differencss on incidence
of mesothelioma between urban and rural areas, the causes of
-which hzve not been established. There is no evidence of a
Tisk to the general public at present.” (5)

The same body quoted above has also conzluded that there is at
present no evidence of lung damage by asbastos to the ganerz|
public; and such evidence as there is doss not indicate any
risk of cancer resulting from asbestos fibers present in waver,
beverages, food or in the fluids used for the administraticn of
drugs. :

VWhile there seems to bz general agreement that the public is

not in any present danger from asbestos, it is also recognized
that excessive, long-term occupational exposure can cause serious
health problems. Also, if man-made emissions are not controlled,
then environmsntal contamination could approach harmful levels.
During the past two yesrs, significant legislation has been
enacted by the Federal Government to resuce and control
occupational exposure to asbestos fibers and to minimize fiber
enissions to the environment. Additiona! standards or
regulations have been proposed or enacied by many state and

local governments.

SUMMARY OF O51HA REGULATIONS

The Villiams-Steiger Occupational Safety and Health Act of

1970 became effective on April 28, 1971, with the following
Congressional purpose: '"+o assure so far as possible every
working man and woman in the Nation safe and haalthful

working conditions and to preserve our human resources." The

Act estzblished the Occupztional Safety and Haalth Adminisiration
(OSHA) within the Departmant of Labor, which has responsibility
for adminisiration and enforcement. Research and related
functions are handled by the Depariment of Hsalth, Education

and VWelfare (HcW) through the Mational Institute of Occupaticnal
Satety and Health (NIOSH). Five million employers and 60

million of the nation's 83 million workers are coverad by OSHA.
Specifically excluded frem coverage are government employeas and
operations which are protected under other Federal health and
safety laws. In a news release issued January 4, 1972, OSHA
announced 3 Target Health Hazards Progrem aimed at improving
health faciors essociated with working conditions. The followirg
five substances werc designated to be the focus of initial and
concerted efforts by OSHA and NIOSH: Asbestos, Colton Dust,

Silica, Lead and Carbon Monoxide. A23097

At the prescent time now standards hove bean establishad only
for asbestos; alihough, of the 8,000 toxic substances on th2




- HIOSH list, only 500 are covered by standards and many of
. R ihese naad updating. The new Standard {or Cxposure fo Asbestos .
e Dust vas published in the Federal Register, Voluma 37, llo. 110
’ on Yednesday, June 7, 1972. The baslc expozure standard is en
E-hour time-weighted everage (TWA) of 5 fibers, longer th2n 5
micromaters, per cubic centimzfer of air. The THA linit is
to be reduced 1o 2 fibers par cubic centimeter on July 1, 1976.
. A peak concentretion of 10 fibers per cubic centimeter is aot
to be exceed=d et any time. All of the fiber ccncentrations
arc those io which an employee may be exposed without protective
clothing or eguipmznt. The first basic requirement of ths naw
standard is monitoring to determine vhether or not fiber
concentrations are in excess of the exposure limits. Scme
asbestos suppliers provide a monitoring service to custcmars and
@ similar service may be obtained from state health ceparimant
officials, insurance carriers, or prijvaie consultanis. The
low requires that monitoring be repeated as necessary to ensure
that enployees are not exposed to levels in excess of the

exposure limits.

o

' . ' improper interpretation of the regulations has created mzny
misconceptions about the equipment and procedures nsaded to
properly use asbastos. |f exposure limits are not excesged, thare
are no further coempliance requirements except for medical
examinations. Madical examinations are required for all employee
in any occupation exposed To airborne concentrations of acsbestos
fibers. Thz examinations are relatively simple and should cost

no more than $50 per year, per employee.

-
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Respirators and special clothing are required in the construction

: trade for the spray application of insulation and fireproofing -

! materials, anc for ‘the removal of such materisls. This spzacial
protection is not required for any other use of asbastos urless
exposure limits are exceeded. This is also true for other items .
such &5 specially-equipped tools, change rooms, clothes

laundaring and waste disposzl. Respirators are not a substitute

for enginsering controls but the law allous their use while

contirols are bz2ing implemanted, in special situations whers

conirols are notv feasible or adaquate, in emergenciss, ang for
infrequent short~tarm job assignmaenis. Caution labals are
required on products containing asbestos exczpt where the fibers
have been modified by 8 bonding zgent or othar material to

: prevent dusting durina any normal subseguent use or hzandling.

‘ Besides raw asbestos fiber, products which require package
labzling could include: dry acoustical spray preducis and

Joint cemants, unsaturated roofing felt and textiles, and some
insulating products mzde without adequote binders. The

labeling of a product dozs not prohibit its use. |t should be
noted here that in at least 903 of the products containing
asbestos, +the fibers are solidly locked into the product thareby
presenting little danger of dust generation during normal usz and
handling of the product (6).

;
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EPA STANDARDS A :'_7 3 9 g 8

Whereas OSHA is responsible for the proteztion of the worker,
the Enviromnmantal Protection Agenzy (EPA) is charged with
improving tho environment to which the gencral public is
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exposed. On March 3!, 1971, asbostos, along with beryllium

and marcury, was identified as @ “hazardous air pollutent® by
the Administrator of thea EPA. MNational Emission Stendards for
asbestos were then published by the EPA in the Federal Reogister,
Vol. 38, No. 65 - Friday, April 6, 1973. Although no numzrical
cnission standards were established, operating criteria are
prescribed to prevent or limit asbestos emissions to the

outside air from asbastos mills, roudweys, certain manufacturing

operations, building demoliticon, and the spray-on application of
materials used to insulate or fireproof equipwant and machinery.

‘The law further requires that spray-on materials used to

insulate or fireproof buildings, structures, pipes, and conduits
shall contzin less than 1% asbestos on a2 dry weight basis. This
should significantly reduce emissions to which the general
public m2y be exposed, especially in large urban areas.

"...the Administrator (of the EPA) has determined that, in order
to provide an ample margin of safety to protect thes public

health from asbestos, it is necessary to control emissions from
major man-m2de sources of asbestos emissions into the atmosphere,
but that it is not necessary to prohibit all emissions.

In this determination, the Administrator has relied on the
National Academy of Sciences' report on asbestos, which
concludes: ‘'Asbestos is too important in our techrology and
economy for its essential use 1o be stopped. But, because of

the known serious effects of unconirolled inhalation of

asbestos minerals in industry and uncertainty as to the shape
and character of the dose-response curve in mzn, it would be
highly imprudent to permit additional contamination of the

public environment with asbesitos. Continued use at minimal risk-
to the public requires that the major sources of man-made asbestos
emission into the ztmosphere be defined and controlled.'" (7)

WHAT 1S INDUSTRY DOING?

The Asbestos Informztion Association/Morth America reports that,

during the past 3D years, the asbestos industry has spent millions

of dollars to improve mining, milling, and manufacturing methods (2).
The estsblishmant of safer working conditions has been a prime
targat and this work continues unabtated and in close association
vith government agencies and indepsndent medical researchers (9).

The ultimate goals of the asbastos industry are:

— Reduction of work-area dust to minimum levels.

—— Protaction of workers from asbastos-reloted diseases.

— Maintenance of environmental emissions at levels low cnough
to preclude public endangerment. '

AIR SAVPLINS | | A23302

In order o comply with OSHA Standards and to determine the neesd

for dust control measures, air monitorin3 sheould be conducted

in areas where asbastos is regularly handled or usaed. OSHA

Standards reaquire that "all dcterminations of airborne concentrations
of asbestos fibars shall be made by the membrana filter meinod

at 400-450X (magniiicetion) (4 millimoter objoctive) with phase

contrast illuniration." (10) The equipment for collecting air
samples costs less than $400 and is reoadily available. A phase

N,



contrast microscope can be obtained for as little as $600 or an
existing microscope can be modified for 'counting" the asbestos .

fibers in compliance with NIOSH criteria (11),

Air szmples have bean collected and analyzed on @ regular basis

by the asbestos industry for years. Except for a few applications
where dust control is an engineering problem, industry .is finding
that dust levels are alrezdy within acceptable stancards or that
minimum changes are necessary 1o achieve compliance. Although
data on many ashsstos/plastics applications are not available, the
summary in Table IV is typical of our measurements of dust levels
during asbestos handling in various types of plants and operations.
The dust levels reported are Ceiling Concentrations and it should
be noted that the aliowable OSEA level is 10 fibers/cc. In most
cases, the TWA exposure level would be well balow OSHA Standzrds.
Most of the data were collected before the installztion cf any
special dust control measures. Monitoring offen shows that
obviously dusty conditions are caused by materials other than
asbestos. This does not preclude the need for controls but it
could change their scope and facilitate compliance with goverrment
regulations. Becesuse of "bad press," asbestos is frequently ordered
out of use withoui regard to whether or not a hazard aciuvally
exists due to air contamination. |[If accepieble dust levels are
feasible, there is no need to replace asbestos at the expense of
product quality or economic penalty. Mr. Gordon Everett of EPA
pounTs out that information on the biolcgical effects of asbestos
is very limited and that the effects of meny substitutes have not
been investigated at all. Before asbestos is replaced, it

should be cerfain that a safer alternative is available (12).

Obviously there are more people exposed tTo products containing
asbestos than thzre are to raw asbestos fibers. As noted
previously, over 90% of the asbestos used in this country is in
products in which The asbestos is "locked in" or bound with _
cement, plastics or other binders so that there is no release, or

at le2st no significant release, of fibers in work areas or to

the environment. Ltaterials or products with locked-in fibers

would include: floor tile, polyester resins, phenolics, sealanis,
coatings, brake linings, friction materials, rubber, roofing compounds
and reinforced plastics. Since an abrading action on some of

these products could release asbestos fibers, appropriafc monitoring
and/or contro! measures should be instituted if it is 1hougH. '
that such action would release fibers.

AZ4000

DUST CONTROL MEASURES

Asbestos producers and users are spending a considerable amount

of time and money on various dust control measures. Conventional
means to achicve minimum dust levels include: filtered ventilation
systems on process equipment, focal ventilation for saws and
similar tools, conversion to a "wetted" operation, leak-proof
packaging, vacuum clecan-up, more care in bzg disposal and other
asbestos waste handling, and sutomatic bag openers. Unusual
innovations include: pelletized asbestos, special packaging, and
treated products.

Only short-flber chrysotllec Is availablo as pellots, but

"N,



this product scrves a fair portion of the asbestos rmarket.
pelicis not only reduce dust duriny convenlional handling but
they are also availedble in bulk hopper cars and can be 1ransierred
znd used in totally enclosed sysicms. Barring lezks in th2
system, dust in vork areas is virfudlly eliminated. Used in
bulk, asbostos palleis also reduce shipping costs, ¢liminate
warchouse storage and handling, facilitate autcmation, reduce
clean-up, and eliminate bag hendling and disposal. The pzllets
contain no bindér ond are frizble enough to be dispersed in <ry
form or in aquecous or resindus systems with conventional high-
shezr grinding egquipment (13).

Several types of special packaging-are currently available end
suppliers considar custcmer reguests for unusual requirements.

The floor tile industry can obtain asbastos in plastic bags

which cean be add=g directly to the compounding operation. Asbesvos
in bleach23d paper bzgs assembled with water-soluble glue ang
printed wiih water-cispersible ink can be added cirectly to .
paper-making furnishes or acousticzl ceiling tile formulations.
Water-proof bags ere available to permit slurrying of the asbestos
in the bzg. Vider use of shrink-filming is being offered to

reduce dust during bag handling, +transportation and storage.

Although "wetted" asbestos is not gensrally available, most
suppliers ere working with customers to provide "dusiless"
products. \Vlhen justified by market demand, asbestos can be
treated with waier, mineral spirits, glycol or other materizis
compatible with The application or system.

CONCLUS i ON

Asbestos is one of indusiry's many raw materials which invelves
a potential hzzard wvhen not used with reasonzble respect and
care. Although all forms of asbastos are recognizad as hozardous
to hzalth whan irhaled excessively, there is growing evicence
that crozidolile and zamosite are more hazardous than chrysotile
Fortunately the plastics industry uses primarily chrysotile &s5
and in most products the fibers are lockad-in to prevent airbor
contamination. Although asbestos dust levels are generally
lowsr than expected, industry continues to expend large amounts
of time and rmonzy tc further improve the quality of the workoluca.
Although the genaral oublic is not currently in danjer, occupstionel
controls are required to prevent fuiture environmental contomination.

23t0s
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Cnrysotile asbestos is an important and necessary raw material,
vital to the nation's safety and econcmy; ard, with proper
conirol, it can bz used safely and in compliance with agcvernmant
regulotions. Medical, scientific, government, and indusirial
personnzl must continuas to work closely together to establish
reasonable exposure limits, provide safe work areas, and eliminate
any possibility of public endangerment. :

A2400°

-,



REFCRENTES

Enterlinez, P. E. and V. Henderson, “"Type of Asbestos and _
Respirotory Canzer in the Asbestos Inducztry," Arch. Environ.
Health/Vol. 27, pp. 312-317 (tov. 1973). .

Wiagner, J. C., “Current Opinions On The Asbestos Cancer
Piobiex," Ann. Occup. Hyg., Vol. 15, pp. 61-64 (1972).

Wright, G. W., Statement bafore U.S. Dept. of Labor,
Occupationz! Szfety and Health Hearing on Proposed Occupational
Asbestos Standard, p. 3 (March 16, 1972).

Hammond, E. C. ang 1. J. Selikoff, "Relation Of Cigaretic
Smoking To Risk of Death Of Asbestos - Associated Disease
Among Insulation Vorkers In The United States," presented at
The mzeting of +he torking Group to Assess Biological Effects
of Asbestos, Internationzl Agency for Research on Cancer,

Lyon, France (October 4, 1972).

12.

3.

“"Report of The Advisory Ccmmittee on Asbestos Cancers,"
Brit. J. industr. tied., Vol. 30, pp.1E0-185 (1973).

"Asbestos," National Safety News (Ociober 9, 1973).

"Hational Emission Standards for Hazardous Air Pollutants,™-
Federal Register, Vol. 38, No.. 65, p. 8820 (April 6, 1973).

"Protecting The Asbastos Vorker," Booklet Mo. 101D37, p. 5,
The Asbestos Information Associaticn/ilortn America.

Selikotf, I. J., "Partnarship For Prevention,”" Industria!
Hedicinz, Vol. 39, No. 4, pp. 21-25 (April 1970).

. "Stancard For Exposure To Asbestos Dust," Fedsral Register,

Vol. 37, No. 110, p. 11320 (June 7, 1972).

. Bayer, 5. G. et &!, "Equipment and Procedures For liounting

Millijpcre Filters and Counting Asbesios Fibres By Phase
Contrast ilicroscopy,” Bureau of Occupational Safeiy and
Health, U.S. Dept. of Health, Ecucation, and ‘ielfare,
(February 1969). '

"Asbesios Health Question Perplexes Experts,” Chemical and
Engineering Wews, pp. 18-19 (Dececmber 10, 1973)

liyers, J. L., “Calidria Asbestos Pellets," AS3ESTOS (October 1971)

h240072

e,



LY

TABLE |

APPARETNT U.S. CCHSUMPTION OF Atecstas, TOoMS®

($ of Total Shown ln Parentheses)

Year Total Chrvsotile Arosite Crozidallite
|967V 720583 686044(S5) 12558(1.7) 14917(2.1)
1968 817363 775711(95) 20467(2.5) 13965(1.7)
1969 784321 745708(96) 14618(1.9) 10558(1.3)
1970 28131 695770(96) 14261(2.0) 8935(1.2)
1971 758571 729272(95) §4520(1.9) €953(0.9)
1972 805554 791020(98) 7125(0.9) $374(0.7)

*information based on import and production data from United
States Bureau of Mines Minerals Yeatrbooks,

TJASBLE 1

COMPARATIVE DATA FC2 ASZESTOS MIIERALS

CHYSOTILE

CROCIDALITE

ANOSITE

ANTHOPHYLLITE

FORMULA

CHPOSITION, §

$102

¥50

Fed

Fe03
Al1203

Wb

Cad

{ED Y
Cal+haz0

CRYSTALS

COL0R
TEXTURE
FLEXISILITY
HARTHISS, Moks
FIEER DIA., A
TELSILE, Mosi
SURFAZE CHG.
RES. 7O ACID
RES. TO ALK.

31430- 25710+ 2iz0

37-44
39-44

Fine Fibers

Gray/Green
Soft/Silky
Very Geod
2.5-4
180-300
[:1oh]
Positive
Psor

Good

Na 0+ Fez05: 3Fe0:
85102 K20

49-53
0-3
1>-20
17-20
2-5
4-8

Brittle Fibers

Blue
Harsh
Good
4 -
600-500
600
Negative
Good
Goad

1.5%50 5.5F 0"
85i0p H20

| 49-53
-7
34-44
2-9
2-5

0-3

Prisratic
Crystals
Gray/Brown
Harsh
Good
5.56
600-900
202
Negative
Good

fair

Mg0- 8510y H,0

56-58
28-34
>=12

0-2
-6 .

Prismatic
Crystals
Grzy
Harsh
Poor
5.5-6
600-500
<4
Necative
Very Good
Good

Source: Mocern Plastics Encyclopedia(1972=3), and Encyclopedia of Chemical Technology,

Yolume 2, p. 136(19:8).
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TABLE 111

APPARENT U.S. CONSUMPTION OF ASZESTOS
BY GENERAL USE AREAS

»Area of Use

¢ of Consumption*

Construction ) 40
Floor Tile - . 1S
Felt and Paper 15
Friction & Packing 14
insulation ‘ ‘

Textiles 2
Other i1

¥puthor's interpretation of data from the USBM Minerals
- Yearbook - Acbestos-1972, the Asbestos Information Association/
North America, and personal communications with tr. R. A. Cliften

of the USBM.

TABLE 1V

TYPICAL AIR SAMPLING RESULTS

Ceiling Concentration,

Type Plant or Operation Asbestos Fibars/cc

"N .

Floor Tile ' , -3
Polyester _ . 1-3
Phenolic Compounding 2-5
Handling Phenolic 3-14
Caulks and Sealants 0-8
Gypsum Cempounds 2-9

Source: Union Carbide Corporation, from air monitoring

reports.
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RESPIRATORY PROTECTION

In the Research and Development Department, equipment is designed, insofar
as possible, to eliminate the necessity of work being performed in obnoxious or
toxic dust or fume atmospheres.

Exhaust systems, including dust collectors, are used vherever possible to
elininate any undesirable conditions from work areas.

For those occasional jobs where it is impractical to eliminzate dust and/or
fume conditions, the following respirator program is in effect. All personrel have
been instructed in use and care of respirators.

1. Two stations have heen established as a source of clean, sterilized,
respirators for general use.

These respirators are MSA Dustfos 66, with 1:SA BM 2166 filter. Clean,
bagzed, respirators are obtained in either Building 170, or from the clerks' office
in Building 166, and are returned to the same location after use for cleaning and
sterilizing.

2. ISA Comfo respirators with Ultra Filter Cartridge Type H, No. 76876
have been issued io personnel in laboratories where there is a possibility of
asbestos dust in the_ atmosphere. After use, these are to be returned to the clerks'

BTfice, Building 166, in exchange for clean, sterilized respirators of the same
type. This filter is 99.98¢% efficient for 0.3 micron particulates.

3. 1}SA Clear View Face Masks with MSA Canister, GML, 88342 (for etmospheres
containing chlerine, mercury vapors, aznd toxic dusts) have been issued to personnel
in the chlorides area of Building 99, who have been instructed on the use and clean-
ing of the respirator and canister replacement, as required. These masks must not
be used vhere the oxygen content of the air is less than 16%, or where the gas or
vepor concentration is greater than 0.5% by volume.

For operations where there is a potential of higher concentrations of
toxic dust or fumes, air line respirators and Scott Air Paks are installad and
personnel have been instructed in their use.

For emergencies, portable oxygen units and Chemox self contained breathing
_ apparatus are placed in several locations-in the department, and personnel are
periodically trained in their use.

R & D Safety Steering Committee

C. M. Offenhauér
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