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Two thoussnd years sgo when the first use Of asbestos was recorded,
it was a sacred object, s curiocsity of kings and nobles, 8 megic
mineral. The Greeks, who used ssbestos for the wicks of their
temple lamps vere enthrslled when flsmns did not conemme it, but
burned nncuungly Anud. they called it assdests, vhich meent
the "unquenchable,” the "inextinguishable."

I. VWhat is it?

Asbestos is & term which refers to & group of more than 30
minersl substsnses, sll of which are silicates amd whiich
mnmcdeth.mm

Their tonntunuum mmomwmw
ormmmm:.mummmmxm-
uumum mmﬁ mmmam

Treuolite 1.1%
Actlmll“

These six fibose possess Ctttcmt praoperties of flexidility, leag:d,
textare, tensile atremgth, ecid resistence, spimmedility sad resistence
tobutuntchm\aumeeuuutmumnﬂmm

Aouamu-mmmmmmm-mmmu

consumption hes incressed over ¢ thousand fold since 1900. g for
the grestest increese has occurrad since World VWer II. The present
world production exceeds 3 million tone enmmally.
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signify disablility.

Cancer of the Lung in Fersons with Ascestosis

The first official reccgnition of the existence of a
possible relationship between lung cancer and asbestos
was contained in the 1G47 snnual report of the Chief
Inspector of Puctories for Oreet Britain (Dr..B. R. A.
Merswethey) published in 1949. Since that time, statis-
tical studies by Richard Doll have proven an associsticn
hetween the two conditions and nave demonstrated an i(n-
creased incidence of lung cancer in persons with asbes-
tosis. Similar reports from other countries give
support to the British studies. To date, there is in-
sufficient statistical evidence available to indicate
whether this 13 true of all types of fiber or whether

it is associated with all uses of asbestos. Further

intensive studies are currently underway in many countr:-- §

including Canada.

Mesothelioma of Pleura or Peritoneum after CROCIDOLITE

Exposure

In 1956 it was first suspected in Kimberley, South

Africa, that there might be an associstion between
exposure to the Cape Blue fidbers and this rare tumor

of the lining tissues of the chest and abdomen. Ry
1962, one hundred and twenty-one cases had been dis -
covered of whom 110 occurred in persons either working
or living in the ares where crocidolite is mined. A
similsar study in London, England revesled that 51 of

83 persons who died with this tumor were in some way
associated with an asbestos factory in which crocidolite
was handled.

Whether or not these tumors are due to the fiber itself
is not clesr. There asppears to be an sssociation but
further resesrch will be needed before the matter can
be clearly understood.

To date, there has been no significant dsta which would

indicste an association between either chrysotile or
amosite and mesothelioma. Intensive studies concerning
a possible association are presently in progress in
Canads, the U.S.A., Great Britain and severasl other
countries.

B. Quanitstively

In the last few years, asbestos has been recognized sas
one of the most hazardous of air contsminants in the
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“orkplace. Employees exposed to asbestos lnclude an
astimated 100,C00 insulation workers, 50,000 workers

tn manufacturing products, 60,000 using end products
ana uncounted thousands ln construction. Labor unions
nave pushed for stricter standards governing lts usage,
1na the QOccupational Safety and Health Administration
~as listed it as one cf five target neslth hazards In

3 new program aimed to control heslth hazards in the
workplace.

The first case of asbestosis was not diagnosed until
1300, 22 years after asbestos was mined on a large-
scale basis. The victim, a British textile worker,
had inhaled the asbestos dust stirred up by the
carding machine he had operated for 14 years. Ten
other men had been his co-workers in the carding
room. All died before their thirtieth birthdays.

Since the recognition of asbestosis 72 yesrs ago, the
disease has been widely studied the world over, from

the mines of South Africs to the mills of Quebec. Today,
experts believe that asbestosis is one of the most deblll-
tating of the pneumonoconioses - lung disesses csused by
dust inhslation. Erupting 20 to 30 yesrs asfter the expo-
sure period, the disesse exhibits no warning symptoms

to mark its early stasges. Many studies have uncovered
cases of the diseasse in which the exposure was relstively
light and did not continue over sn extended period of time.

Recent studies, such as those conducted by the Mount Sinail
School of Medicine and the National Resesrch Council, have
produced some disturbing statistics on the mortality rates
of workers using asbestos. Dr. Irving J. Sellkoff of the
Mount Sinsi School of Medicine discussed the implications
of these studies: "At present, one in every five deasths
among insulstion workers is due to lung csncer, one in

ten to cancer of the pleurs or peritoneum, one in ten to
scarred lungs of asbestosis.” Since insulation workers
receive relatively light exposures to asbestos compesred

to some other occupational groups, these results are

even more somber. If working conditions are not signifi-
cantly altered, asbestos exposure csn lead to 17,000
deaths from lung cancer, 10,000 desths from cancer of

the pleurs and peritoneum and 10,000 deaths from
ssbestosis, according to projections by Dr. E. Cuyler

Hammond of the American Cuncer Society.
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II.

How {t !s Used.

Occupational exposures occur in the cement-asbestos industry
in which shingles and siding, water and sewer pipes and insu-
lation boards are produced; in the insulation trade; i{n the
manufacture of brake linings; the wesving of asbestos cloth,
fiber and cord; the manufacture of numerous types of filters;
the insulation of electric wire and cable; the msnufacture

of certain paints; the msiking of {loor tile and gaskets; the
production of moulded plastic products and in the spraying
of structural steel framework for scoustical purposes and

the spraying of insulation on turbines in plants where elec-
tricity is produced. In addition, since this substance i3

30 extremely useful, numerous lesser uses exist.

Workers in many occupations encounter serious asbestos expo-
sures. Among the establishments most likely to have asbestos
risks are those manufacturing asbestos textiles, valve pack-
ings, asbestos sheets, brake linings, boliler blankets, dullding
materials and appliance cords. )

Plasterers who spray an asbestos mix on the stsel foundations

of buildings have hesvy exposures to asbestos. A thermal
insulation and fireproofing sgent, the asbestos mix prevents

the steel from duckling in csse of fire. Plssterers can apply

it without interrupting.construction sctivities, and the asbes-
tos mixture hsrdens in eight hours without crscking or shrinking.
Kot only steel buildings, but ships and boats sre treated in this
mADDGT .

Brake mechsnics must also cope with significant levels of air-
borne asbestos. Vsluabls because of its resistance to heat
and its ability to withstand adbresive force, chrysotile asbes-
tos makes up 50 percent of dbrake lining msterial. However, the
friction breaks asbestos fibers sway from the fadbric. Many
mechanics remove the asdestos fibers that have accumulated
around the breke drums and assemblies with a compressed sir
hose. This produces s cloud of ssbestos dust around the
mechanic snd sanyone in his working ares. Alternats cleasning
sethods are needed; for exsmple, s vacuum cleaning device
reduced the hazard in recent tests in England.

Insulation workers are the largest single occupationsl group

to handle asbestos on the job. Their exposures, however, are
relatively light. In most types of insulation, asbestos is S
used primsrily as s binding sgent and mekes up only 15 percent |
of the material. Then, too, insulators working with ssbestos

on a daily basis are encoursged to take precsutions: good
housekeeping measures, tocls equipped with local ventilation
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systems, and respirators for dusty work are safety precau-
tions stressed by their union.

When insulation workers install materials containing a high
percentage of asbestos, they often use a water spray on the
cloth while unrolling it or uncovering it. Some insulation
workers even cut asbestot on disposable tarpsulins in order
to sllow the excess materiasl to be discarded without stirring
up dust. This eliminates the nead to sweep up insulation
dabris after a job. Usually a dusty process, sweeping is
discouraged becsuse it holds s risk for the workers still

on the construction site.

Bricklayers, carpenters, sheet metal workers and boiler
aakers also instsll insulation at variocous times, but often
they fsil to take the precsutions used by workers who handle
asbestos on & daily besis.

The Permissible Lavels of Exposure

A. Presaently

than S micrens in

. lup!m nluo. c-3=-
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B. &NpWAYESP . OSEA Recuirements
m this uu, the M(r.\m.) for

CONCENTRATION - Fibers/mill{liter rﬁlﬂ?

N of
Uil ‘ py !h‘ eotllnc cone-
cmntta is ntuml u 10 fnnrl per ailliliter of
air grester than S microns in length with no time
ressriciion provided the T.W.A. is not violsted.

Compliasnce with future expocure limits prescribed by
the previous paragrsph may not be schisved by the use
of respirators or shift rotation of employees except
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during the time period necessary to install the engineering
centrols and to institute the work practices required to
comply with the 2 fiber standard.

V. What must be done and when to meet OSHA regulations
A. Clothing and Change Rooms

The employer shsll provide and require the use of specisl
clothing, such ss coveralls or similsr whole body clothing,
head coverings, gloves and foot coverings for any employee
exposed to airborne concentrations of asbestos fibers which
exceed the ceiling level prescribed in psragraph IV-B.

At any fixed plasce of employaent exposed to sirborne con-
centrations of asbestos fibers in excess of the exposure
limits prescribed in psragrsph IV-B, the employer shall
provide change rooms for employees working regularly st
the place.

The employer shall provide two sepsrate lockers or con-
tainers for esch employes, 80 separsted or isolsted as

to prevent contaminstion of the employee’s street clothes
from his work clothes.

Laundering of asbestos contaminated clothing shall be
done 30 as to prevent the relesse of airborne esbestos
fibers in excess of the exposure limits prescribed in

paragraph IV-B.

Any employer who gives asbestos-contsminated clothing to
another person for lsundering shall infora such person
of the requirement to effectively prevent the releass

of airborne ssbestos fiders in excess of the exposure
limits prescridbed in perasgrsph IV-B.

Contaminsted clothing shall be transported in sesled
impermesble bags or other closed, impermssdle containers
and labeled in accordsnce with warning psragraph. (See
section VH-2b)

B. Control Procedurss
Engineering controls, such as, but not limited to,

isolation, enclosure, exhaust ventilstion and dust
collection, shsll be used to meet the exposure limits

6113
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prescribed in paragraph IV-B.

Local axhaust ventilation and dust collection systeas
shall be designed, constructed, instaslled and msin-
tained in accordence with the American Nationsl Standard
Zundamentals Governing the Design and Operation of Locsal
Exhaust Systems, ANSI 29.2-1971.

All hand-opersted and power-opersted tools which may
produce or release asbestos fiders in excess of the
axposure limits prescribed in paragrsphlV-B, such as,
but not limited to, saws scorers, sbrasive wheels and
drills zhall be provided with local exhsaust ventilation
systems in accordance with ARSI 9.2-1971.

Insofar as practicable, asbestos shall be handled,
mixed, spplied, removed, cut, scored or otherwise
worked in s wet stats sufrficient to prevent the
emnission of airborne fidbers in excess of the expo-
sure limits prescrided in peragrsphlV-B unless the
usefulmess of the product would dbe diminished there-

by.

the releese o! ummm mu-o hmo of the
limits prescrided in parsgraph IV-B of this sectiem.

Employess engaged in the spraying of sshectos, the
removal or demolition of pipes, structures, or equip-
ment covered or insulated with asbestos snd in the
removal or demolition of asdestos insmlation or
coverings shall be provided with resepiretory equipmseat
in accordance with psrsgrsph IV-B of this section and
with speecisl clothing in accordance with peregreph V-A.

In work situations where the msthods prescribed to
gsin engineering control are either technicslly not
feasible or feasible to en extent insuffic .ent to
reduce the airborne concentrations of asbestos fibers
below the limits prescribed by parsgrsph IV-B or in
emsrgencies respiretors may dbe used.
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Where both respirstors and personnel rotstion are
allowed by this subparagraph and both are practicable,
personnel rotation shall be preferred and used.

Where s respirator !s permitted by this paragrsph, it
shall be selected from among those approved by the
Buresu cf Mines, Department of the Interior or the
National Institute for Occupaticnal Safety and Health,
Zducastion and Welfare.

A reusasble or single use air purifying respirator or

s respirastor shall be used to reduce the concentrations
of airborne ssbestos fibers in the respirstor below the
sxposure limits prescribed in paragrsph (B) of this
section, when the ceiling or the 8-hour time-weighted
average airborne concentrations of asbestos fibers are
reasonsbly expected to exceed no more than 10 times
those limits.

A full fscepiece powered air purifying respirator, or
s powered air purifying respirstor shall be used to
reduce the concentrations of sirborns asbestos fibers
{n the respirator below the exposure limits prescrided
in paragraph (B) of this section, when the ceiling or
the 8 hour time-weighted aversge concentrations of
asbastos fibers are reasonably expected to exceed 10
times, but not 100 times, those limits.

A type "C" continuous flow or pressure-demend, supplied-
sir respirstor shall be used to reduce the concentrations
of airdborne asbestos fibers in the respirator below the
exposure limits prescribed in psrsgraph (B) of this section,
when the ceiling or the 8-hour time-weighted averasge sir-
borne concentrstions of assbestos fiders are ressonsbly
expected to exceed 100 times those limits.

Madical Requiremsnts
l. General

The employer shall provide or sake sveilable at
his cost, medicel exsminstions relative to exposure
to asbestos required Ly this paragraph.

2. Preplacement
The employer shsll provide or make available to
each of his employees, within 30 days following
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his first employment 1in an occupation exposed to
airborne concentrations of asbestos fibers, a com-
prehensive medical examination which shall include,
as a minimum, a chest roentgenograa (pocterior-
anterior 14 x 17 inches), a history to elicit
symptomatology of respiratory disease and pulmonsry
function tests to include forced vitsl capacity

(PVC) and forced expiratory volume at 1 second (FEV).

3. Annual Examinations

ml mzm mn ueh‘-. u. uni—,
chest roentgenogrsa (posteriocr-anterior 18 x 17 inches),

s history to elicit symptomstology of respiratory
dissase, snd pulmonery function tssts to include

forced vital capscity (FWC) and forced expiratory
volume at 1 second (FEV).

4. work Assignment

Jo smplayes shall de acltunod to tasks requiring =
the use of respirators if, besed upon his mcet recent s
exsmination, sn examining physicisn detersines thet

the employes will bs unsble to function nocrmally

wearing s respirstor, or that the safety o heslth

of the employes or other alnlng-os will be tl'oarnt

able to perform with the seme emplogyer, ia th. same
gecgrephical srea and with the ssme seniority, statas
and rete of pey b had Just prior to such tremsfer, if
such & different position is aveilsdle.

5. Exsminstien on Terminetion

The esployer shall provide, or mske sveilsble within
30 calendsr days defore or after the terminstion of
employment of any employee engaged in an ococupetion
exposed to sirborne concentrations of ssbestos fibers,
s compreheasive asdical examination which shall in-
clude, 88 ¢ ninimm, & chest roentgencgrem (posterior-
anterior 14 x 17 inches), a history to elicit symspto-
matology of respiratory disease and pulmonary funmetion

6113
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tests to include forced vital capacity (FVC) and
forced expiratory volume at 1 second (FEV).

Recent Examinations

No medical examinstion is required of any employee,
i{f adequste records show that the employee has been
examined in accordance with this paragraph within
the past l-year period.

Records

Employers of smployees examined pursuant to this
paragraph shall csuse to be maintained ccamplete
and sccurate records of all such medical exsmina-
tions. Records shall be retsined by employers
for st least 20 years.

The contents of the records of the medicsl examina-
tions required by this parsgreph shall de msde avell-
able, for inspection and copy.ng, to the Assistant
Secretary of Lador for Occupstionel Sefety and Nealth,
ths Director of NIOSN, to suthorized physicians and
medicsl consaltents of eithar of them, end, wpon the
reguest of sn employee or former employes, to his
physicisn. Any physicisn who condusts & medicsl
exsuinstion required by this persgreph shell furaish
to the emploger of the exsained employee all the
information specificelly required by this psragraph,
and sny other madicsl information related to occupe-
tionsl exposure to asbestos fibers.

D. Momitoring
Initisl Deteraination

1.

of this section,

: S R I 1 0 A 5 )

i o hny 1s below ths limits pre-
scribed in porsgreph IV-B of this section. If the
limits ars exceeded, the employer shall immediately
undertake & complisnce progrea.

Personsl Monitoring

Ssaples shall %6 coliscted from within ths bresthing
sone of the emplayess, on membrene filters of 0.8
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ntcrometer porosity mounted in an open-face filter
nolder. Samples shall ve taken for the determination
of the 8-hour time-weighted average airborne ccncen-
trations and of the cellinz concentrations of aspestos
fivers,.

Tamples shall be of such frequency and pattern as to
rapresent with reasonable sccuracy the levels of expo-
sure of employees. In no case shall the sampling be
done at intervals greater than 6 months for employees
whose exposure to asbestos may ressonably be foreseen
to exceed the limits prescribed by psrasgraph IV-B of
this section.

Znvironmental Monitoring

shall be colloctod on s lcnbrnnt filtor of 0.8
micrometer porosity mounted in sn open-face filter
holder. Samples shall be taken for the determinas-
tion of the 8-hour time-weighted average airborne
concentrations and of the ceiling concentrastions
of asbestos fibers.

After the initisl determinations required, ssmples
shall be of such frequency and pattern as to repre-
sent with reasonsble accuracy the levels of exposure
of the employees. In no case shall ssmpling be st
intervals greater than 6 months for employees whose
exposures to asbestos asy ressonsbly dbe foreseem to
exceed the exposure limits prescribed in parsgrsph
IV-B.

Observation
Affected employees, or their representatives, shall
be given s reasonable opportunity to observe any

monitoring required by this parsgraph and shsll
have access to the records thereof.

Monitoring Records

8) Records Required

6113
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Every employer shsll maintain records of any
personal or environmental monitoring required

by this section. Records shall be msintained

for a period of at least 3 years and shail be

made available upon request to the Assistant
Secretary of Labor for Occupational Safety and
Health, the Director of the National Institute

for Occupational Safety and Hesalth, and to author-
{zed representatives of either,

b) Employee Access

Every employee and former employee shall have
ressonable sccess to any record required to be
maintsined by subparagraph (1) of this paragrapn,
which indicates the employee's own exposure to
ssbestos fibers.

c) Employee Notification

Any employee found to have been exposed at any
time to sirborne concentrations of asbestos
fibers in excess of the limits prescribed in
psragraph IV-B shall be notified in writéng of
the exposure 25 soon as practicable but not
later than 5 days of the finding. The employee
shall slso be timely notified of the corrective
sction being taken.

Records

This recourd keeping requiresent for the vasrious
aspscts of asbestos exposure are listed with the
sppropriate section; Exposure, Nedical etc.

It is recosmended anything that is involved with

the use of asbestos or steps to protect any employee
be recorded in 8 log. This should irclude but not
be limited to; exposure . informstion, location eof and
type of medical exams and records, respiratory pro-
gram, clothing program, system of warning signs,
waste disposal and others.

Respirator Program

A respirstor program shall be established in asccordance

with the requirements of the American Nstional Standards

Practices for Respiratory Protection, ARSI 288.2-1969.
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Housek=eping

All external surtacea mmm

a

Warning Signs

Work Area Signs

a) Posting

R stsnl ohau bc poltod at

such s distance from such s location so that

an employes may read the signs snd take necessary
protective steps before entering the sres marked
by the signs. S&gns shall be posted st all ap-
proaches to aress containing sscessive concentrs-
tions of airborne asbestos fibers.

b) Specification & Detsil

The warning signs required shall conform to the
requirements of 20" x 1A" vertical format signs
specified in section 1910.145(d) (8) of the
OSHA Standards. The signs shsll display the
following legend in the lower panel, with letter
sizes and styles of 8 visibility st lesst equsl
to that specified in this subdivision.

Lomd Notatlon

Asbestos 1" Sans Serif, Gothic or
Block

Dust Hazard 3/4" Sans Serif, Gothic or
Block

Avoid Bresthing Dust 1/8" Gothic

Vear Assigned Protective 1/A" Gothic

Equipment.

Do Not Remain In Area 1/4" Gothic

Unless Your Work Re-~

Quires It.

Breathing Asbestos Dust 14 point Gothic 6113
May Be Hazerdous To Your 22026
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I.

Spacing between lines shall be at least equsal
to the height of the upper of any two lines.

2. Product Label

a) Where required

Caution labels shall be affixed to all raw
msterials, mixtures, scrap, waste, debris and
other products containing asbestos flbers, or
to their containers, except that no lsbel is
required where asbestos fibers have been modi-
fied by s bonding agent, coating, binder or
other materisl so that during any reasonably
foreseesble use, handling, storage, dispossl,
processing, or transportation, no sirborne
concentrstions of asbestos fibers in excess )
of the exposure limits prescribed in parsgrsph
IV-B of this section will be relessad.

b) Specifications snd Detail
The caution labels required shsll dbe printed
in letters of sufficient size and contrast as
to be readily visible and legible. The label
shall state:
CAUTION
Contains Asbestos Piders
Avoid Cresting Dust

Breathing Asbestos Dust Mey Cause
Serious Bodily Harm

Waste Disposal

Asbestos waste, scrap, dedbris, bags, contsiners,
cqutp-nat and osbosto--ccntantnntod clothing,

oottt pnscum n parsgreph IV-B shell
be collected and dhpoud ot in m

anpey; or other ) TR C
bags or contsiners ahnll be burlud ln sn ayprowod
sanitary landfill.
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VI.

How to Monitor

A.

Equipasnt

(37 nl, 0.8 u‘pore&size)r Pace cap is removed and
filter used opon race during sampling. Sampling rste:

1) The sampling pumps should be:

2)

3)

k)

SSNPMP: either Micronsir or C 115 Pump; see attached
Literature.

AIBY Gravimetric Sampling Kit; see attached litera-
ture.

The filt.r should bQ‘

_ LI This is & pre-packed
ﬂ.old nouitor.

An adspter will bde needed to connect the fleld
mimwmubmmmm ™his is

Millipore address is Nillipore Corporation,
Bedford, Massachusetts 01730.

Before purehesing equipment, it mey de helpful
to contsct the Industrisl Hygiene section of the
Medicsl Depertasat for advice.

Ssmpling Technique

1.

2.

Pollow the instructions theat come with your pumsp
and fully cherge .it's bastteriss.

Connect the tuding to the pusp and the serosol
adaptor to the tuding. Remove the red plug from
the field monitor end insert the asdaptor. Remove
clear plastic section which contsins the blue plug.

Place ssmpler on man. Attach the pump to his belt.
Attach field monitor to collar of shirt so that it
is 88 close es possible to the man's dreathing zone.
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Start sampler and record time. Set sampling rate
at 2 liters per minute.

At end of ssmpling period, make sure sampler ls
running at s rate of 2 liters per ainuts then
turn off and record time.

Xeep detailed log of all jobs workmen perform while
they were wearing sampler.

C. Evalustion of Sample

l.

All determinations of airborne concentrations

of asbestos fibers shall be made by the membrane
filter method st 400-450 x (magnification) ( &
aillimeter objective with phase contrast illumina-
tion).

Send the filter to %at the Nypntant
Lxrtarseentosy of the Cen Reseearch Department
or m for muu-. Also und ' copy ot

ribor eomt 5 '

Ny mm the ssmple to the microscopist of C.R.D.,
you are assured of getting sccursts counts. The
sctual procedure is much more complicated than de-
scrided in the preceeding parsgrsph. Jost plant
laborstories are not equipped to parfora this
analysis.

D. Calculstions

1.

Fiber Count

You will receive from John Peiring s Totsl fiber count.
This is the totsl number of fibers on the face of the
‘mombrane fllter. This is the count you need.

Amount of Alr
ou have recorded the flow rate in liters per
minute.

b. You have recorded the ssmpling time in minutes.

c. Multiply the flow rate (L/M) times the sampling
time (minutes M) times 1000 (cc/liter).
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Fiber Concentration

Divide the rfiber count (1) by the amount cf air (2).
This will give you fiter concentration in flibers per
ce of atr. Compare with standards in section IV.
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