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Here’s an update on asbestos . ..

By 6.5. Rsjhans, P.Eng., Occupalionasl
Hesith Branch, Occupalional! Hesith

. Enginsering Services, Toronto, Onlario.

There has always been.an attempt

_on the part of scientists to establish a
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hygicnic standard for ashestos that is.
biologically most appropriate in limit- -
ing the hazard. However, since asbes-
tos was eslablished as. a humap
carcinogen, it has been difficult to

éstablish a no-risk level, either for ,

occupational exposure or non-occupa-
tional exposure. There is always some
small risk to health as long as there is
any airborne dust in the environ-
ment, '

- Nevertheless, an allowable exposure
level must be set and defined by an.
index based on the theory that expo-
sure up to gortain levels can be toler-
ated withoul incurring undue risks..
This artidde will offer a critical review
of the existing and proposed occupa-

tional and non-occupational standards

for ashestos.

OCCUPATIONAL STANDARDS The
occupational - or work-environment.
level is normally referred to as a
Threshold Limit Value (TLV) or
Time-Weighted -~ Average (TWA),
These values refer to time-weighted

- concentrations for.a T or 8-hour work

day and 40-hour work week, They
refer Lo airborne concentrations under

which it is helieved that nearly all

workers may he repeatedly exposed

day after dn\ without ndverse el- L

fect.
In 1946, the American Gov erdmen-

tal Inductrial Hygienists proposed

that the TLV for asbestos dust be set
at 5 mppef tmillion particles per cubic

foot), as determined from impinger =

samples.' This value was recom-
mended hy Dressen, Dallavalle, Ed-
wards, Miller and Sayers after a Study
of 541 cmployees in three asbestos
textile plants using chrysotile ashes-
Los.?

In 1960 an occupational standard
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for asbestos was publtshed in the U.K.

- by the Minister of Labour:® This was

taken from the annual list.of TLV's

" published by the ACGIH: In 19656 The

British Qccupational Hygiene Society

(BOHS) formed a Hygiene Standard 'J
‘Committec,*

.This” committee, after
critical examination-of .the ACGIH

standards, recommended the use of .
the ACGIH standard for asbestos for"
the time being, until they have estab- -

lished their own standard.”
In 1967, Cooper' observed that the

" TLYV of 5 mppef for asbestos rests on

shakier evidence than most TLV's.
His chief argument was that a large

_proportion of asbestos “fibres - have

diameters below the resolving power
“of the light ‘microscope used for
‘Ampinger counts and are thérefore not
counted at all. He furthér reported
that asbestosis appeared in insulation

kS

workers who were expose«l to. con- .
_centrations much below the time..
‘weighted average of 6 mpyef.- Leas -
- thért and Sanderson® also considered *
“the TLYV of 5 mppef to be (oo high. In "
anuary of 1968 the ACGIH issued the .
'fpllowmg alalement' v ,

“ "Atimit to b mppef, based on
|mpinger samples - cotinted by
light-field techniques ‘is satis-
. factory' to control ‘exposures’ to
“most forma of asbestos: Croci-

dolite, however, hés been shown .- -.;__

to prodice mesothehomas in
- addition to the common asbes

: . totic ‘inflammations. Since no .~ .

safe liiit can ‘be estalished for:.
- this- form of asbestos at this.

time, until more definitive dita - '

are obtained, it is recommended *

* that workers exposed to croci- e

dollte be eqmpped -with air-
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1. years of exposure, ]
pressed in this way was compared to

\\J

supplied helmels.”

TEXTIE STUDY However, by this
time, the Hygivne Standards Commit-
tee of the BONS under the chairman-
ship of Professor Lane had already

- completed an envitonniental and med-
ical study at an asbeston textile
factory in Fngland, in which investi-
gations were made of 290 of the men
employed in the period of 193319667
The ‘asbestos dust concentrations to
which different workera had been
expazed varied from 1 fibresee to 27
fibhressce measured by the membrane
filter (MF) technique in which the
number of fibres greater than 5u in
length were counted.

The problem of relating prevalence
of ashestosis with concentration and
with duration of exposure was re-
solved by assuming that the cumula-
tive amount of ashestos remaining in

" the lungs from a given exposure is
cqually dependent on the dust con-
centration and on the duration of
exposure to that concentrition. Thus,
the exposure of .an individual was
expressed ns fibre-years/ce, that is
the product of the average eoncentra?
tion during working hours and his

Exposure  ex-

the prevalence of asbestosis aml a
curve was de\chped (Fi ip. 1) -

One criticism of this curve was the
use of 2 continuous scale Starting at

zero. Doses w hich give sero response

are never, in fact, known with ahso-
lule certainty sitice the aensltml) ol a
measuring  instrument §s  fimited.
However, the main concusion from
the cur\'c‘wns that for an accumulated
exposure of N fibre-vears/er, 3t s
probable that the risk of heing
aifected, tv the extent of having the
earliest clinically demonstrated signs,
is less than, 15, That is, 2 lihres/ce for
50 years, 4 libres/ec for 2h.yuenrs or 10
fibres/ce for 50 years, 4 fibressee for
25 vears or 10 fibres/ce for 10 years.
. ACGIH In 1969 the ACGL propused
a TLV of 12 fibres greater than H um
in length per ce hy the MF technique
or 2mppel by the tmpinger technigue.
This was probably based on the work
" of Lynch., Ayer and Johason* in
asbestos textile plants where | inppef
(impinger) was shown o he equal o
59 lihrc:'/rc. In 1970 the ACGIH
prapesed a lower ashestos dust limit of
3 fibressee by the MF technique und
eliminated the impinger standard.
. However, this TLY remained an the
" intended changoes list until 1973 when
it was first adopted as the TLV and
. vontinues ta be the one today. This
TLV, if continved, would resalt in an
. accumulated exposure of 250 fibre-
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" years/cc over 50 years and an extrapo-
lation of the curve shown above would
indicate Lhat Lhia would result in wore ~

than 2% risk of conlracimg asbesto-
sis
In 1972 NIOSH. recommended the
following criteria for asbestos dust,™
“Occupational expesure Lo airborne
ashestos dust shall be controlled .30
that no worker shall be exposed to

more than 2.0 nsbes,toa fibres per cuble |
centimeter (cc) of air based on a count

of fibres greater than & micrometers
{= 5 um) in length delermined by the
membrane filter method at 400-450%
magnification (4 mm objective) phase
contrast illumination,as described in

- Appendix 1, determined as a time-

weighted average (YWA) exposure

for an 8-hour work diy, and no peak -
concentration’ of 4sbestos to which

workers are exposed shall exceed 10.0
fibres/ce gréater than 8 um as deter-
mined by a minimuwm snmplmg time
of fifteen minutes” " .

Along with the above. remmmenda-
tion the NIOSH. also tsqued several.
ather sta‘emen\s
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should reduce the likelihood of dis-.

eases (malignant and non—malignan!)_ :
resulting from exposuré in excess of

30 years with very lony latent periods.

The U.S. Government published the'

following in the Federal Register, Vol

36, No. 234, December 7, 1971."

. "The 8hour time-weighted

" average aithorne cuncentration
of ashestos dust to which em-
_ployees are exposed shall not
"exceed b6 fibers per milliliter
greater than -6 microns in
length, ss determined by the
membrane filter method al 400-
450 % magmﬁcatlon (4 millime-
ter objectivé) phase contrast
ilumimation. ©  Concentrations

" . ’above b fibres per milliliter but, -

net o exceed 10 fibres per millil-
itet, may be permiued up lo'a
‘total of 15 minutes in an hour
for up to 5 hours in an 8hour
-day.”

On June 7, 1972 lhe OSHA promut- .
galed a staudard which Jimits the
worker exposure to an 8-hour time- .
weighted average . (TWA) of five

) .- ashestos fibres per cc of air; and the

41} The standard is amennble

to lechniques’ that 'are valid,
reproducible  and available to
“industry > and -governmental
agencies. It will be subject to
review and will be revised as*
necessary.

(2) The recommended stan-
dard is designed primarily to
prevent asheéstosis. For other
diseases associated witlt ashes-
tos, there is insufficient infor-
mation Lo establish a standard
to prevent such diseases includ-
ing asbexton-induced neoplasms
by any all:inclusive limit other
than one of zevo. Nevertheless, a
safety factor has been included
in arriving at the concentration
fevel that will reduce the total
hody burden and should more
adequately guard against neo-
plasms.

LATENCY A ceiling value of 10.0

fibres/ce thal was not o be exceeded

was included to reduce the possibility .
of the shorl-term heavy exposures to .
asheatos that have been reported to -

cavse mesotheliama. in addition, this
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- ceiling Yimit of 10 fibres/cc. They also -
‘mentioned that effective July 1, 1976,

thes 1972 rule would reduce the expo-

* sure limit to an 8-hour exposure limit

of 2 fibres/ce. Selikoff et al** criticized

- the standard on. the "basis that the

fibres are made ‘of fibrils 300 to 350
Angstroms in diameter and cannot be
seen with 'the . optical microscope,
heing far below the, Ilmlts of its reso-
lution.-

In- 1973 the Hygvenc Standard
Commitlee reviewed the 1962 BOHS
standard for chrisotile and recom-
mended thal no changes be made at
the present time, but the standard be
kept under review.” They also re-
viewed the information on the results
of human exposure to airhorne amo-
site eshestos with animal experi-
ments.- They recommended that the
standards for amosite be the same as
those for chrysotile.

it was further recommended that -
the following table (Table I} be used to
designate certain ranges of dusti-
ness,

On QOctober 9, 1975 the Federal
Register" proposed a standard of 0.5
fibres per ce for an-8-hour TWA (or
500,000 fibres per cubic meter) and

Jlikewise a reduced ceiling of 5 filires

per ¢c {or 5 million fibres per cubic
meter) (or any period not exceeding

. 15 minutes,

HPR The proposed standard did not
apply to the construction industry and
separaté rulemaking lo revise the
asbestos standard for construction
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industry was planned. The lnsulation

liygiene Progress Neport' critically
reviewed the, proposed OSHA stan-
dard end issved the following state-

! ment:

“This recognition that the
cunstruction industry is unique
Is highly desirable. Earlier data
on .the effectiveness of moni-
toring in the construction indus-
tty (see Insulation Hygiene
Progress Reports, Summer’
1973), have shown that few dust
oounts are ever taken in this
segment of the Industry. Thus,
specification of procedures is of
much greater importance here. -
Individual workers must be able
Lo judge whether or not they are
working in a safe environment

.on the basis of materials and
methodd rather than dust -
counts,

“As niuch of insulation is now-
- asbeatos:free, work practices for
. instsliation of new material can
be developed that would lead to

%!

a time-weighted average expo-

.. sure less than that proposed in

;- the new standard. With care,
even ripout can be done salely,
biit special precautions must be. -
“taken. Wetting techniques have ~
_now been' déveloped that would
“allow removal of asbegtos to be
accomplished within “the’ pro- ’
posed regulations.”

pproprlaleneas and {easibility {rom’
he aabiestos industry. On February 4,~
'J‘WG" some 65 rcpre#enlntwes from

resenting manufacturers and - pro-.
cesses of asbestos producla in the

United States participated in n meet: -

mg held in Washington, D.C. and
overwhelmingly endorsed Lhat the "2
ﬁbre level Was heen or can ‘he

altained by. application of engmeer- .

ing technalogy but the proposed "0.5
ibre™ level is unnecessary, impractic-

+ alle and lacks medlcal justificatioh,
In a letter” dated .December 15,

1976" to the OSHA, Dr. Finkiea of the

NIOSH recommends that the OSHA"

réduce the standard for occupational
e(pmurc to ashestos Lo 0.1 fibres per

-t Dr. Finklea said the previous '
o

mmendation of a 2 fibres/ce was
lesigned primarily to prevent asbes-
logis since insullicient imformation
then existed to establish a standard to
prevent ashestos-related iliseases such
as. pulmonary, pleural and peritoneal
nc}yplaqms The 9.1 Nbre per cc recom-
mendation is based on lowest con-
cedlmtion at which ashestos fibres

he monitored reliably using phase

AOl

2 FIBRE OSHMmlted comments on “f

jorpanies and trade associations rep--

'

)
i

contrast mieroscopy. Our study'™ indi-
cmles that it is hot possible to monitor

the levels at 0.1 fibres/cc reliably.
CANADA Jn* Canada there is no

" wniform standard, al provinces have

their own asheslos standards. An
attempt is made here lo summarize
lhe provincial standards.
Quebee™~The standard to be. ap-
plied is 5 fibres/ce but the Beaudry
commission has suggested o reduction *
_to 2 fibres per cc or the equivalent. .
Ontarip*~They followed the
ACGIH recommendation until 1972

" and then they lowered the standard to :

2 fibres/ce for chrysotile mainly dne
- to the following:
© {1) The U.K. has been using
this standard since 1971,
~ (2) The NIOSH criteria docu-
- -ment recominended this limit.’
3) The toxicities of various
types of asbestos is not well
understood and hénce a built-in " .
safety factor was needed.
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air as determined by the mem-
brane filter method of cvalua-
~lion-at 400-500x magnification
" .using phase contrast illumina-
tion.

British  Columbin*~The B.C,
Government have had a standard of &
mppef (impinger) or a long lime.
However, they hnve now their stan.
dard apd recommended » TLV of 2
fibres per cc greater than 5 um in

~length for chrysotile and 0.2 fibres/ce

“for crocidolite in the Second Draft
Amendments, Workmen's Compensa-
tion Board,
‘Safely Regulations, February, 1976,
They have also mentioned a ceiling of
b fibres/ce for 15-minute exposure.
This is ' the ceiling level of 10 fibres/

_ ¢c recommended by Ontario.

" Saskatchewan”—The province hasa

-TLY of 2 fibres/ce.for all asbestos

varlehes
“>Nova Scolia*’~At present, the stan-
dard is 5 fibres/cc bul new facilities

Fur erocidolite the standard is 0.2
fibres/cc. They alse have a ceiling -
value of 10 fibres per ece for a 15
- minute exposure.
Alberta®™-OmApril 15, 1975 Alberta )
-ollicially” promulgated the followmg,
occupatmnal health standards:

(A) For:. asbestos.. dust or
“fibre, all * fortng,” ‘the time-
weighted avernge: airborne con-

. centration shall not  éxceed - 2

“fibres . greater than. § micro-
meters in length pet tubic centi:
meter of air, as determined by

" the membrane filter method of
evaluation at 400-450Xx magni- -
fication using: phase contrast
illumination.

(18) For asbcslps dusLor fibre,
all forms, the maximum (céil-.
ing) airborne - concentration -
shall not ‘exceed 10 - fibres -
grealer than 5 micrometers in
length per cubic centimeter of -

will be required to meet the standard
of 2 fibres/ce.
- The Working Group on Ashestosis™

" .recognized the documented and sus-

pected health hazards associated with
asbestos exposures and recommended
a uniform early acceplance of a
maximum tolerable léevel of 2 Alwes/
ml., time-weighted average. The prac-
tical objective, however, should he to

" “reduce ashestos dust in the workplace

1o the lowest possible level.
Feasibility of 2 fibreslec Stawdard
A standard should not be promul-

gated on whether it is feasible to meet

it or not. Almost anything is feasible

it is nccesany However, it iy a

worthwhile exercise (o analyse if the

standard is fensible. 1t should als be
realized that 2 fliessecisa TWA over
an 8-hoiir period. In other words some
excursion during the period can he
permitted, bul the excursion is limitery
to 10 fibres/ce. Now, if one supposes

Industrial Health and .
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Handle the toughest iy eiene requirenients
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K A l\)in plidstic fliny covering the
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which could casily imbed contami-
ants into e plue sawtace. Propp-o-
Plast plugs eeniin antodehéd and
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they titany size varand the minuie
pores it the plistic flim allow the plog < §
fo breatte. Econontical enough to -
foss nway dlter caedruse: Proppr-o-Plast

your comfort]

is 1007 disposable.
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f Plione (70310203450 ;
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41 - that a worker is exposed to 10 fibres/ (2) The BOHS also gives the follow- these which would he emitted
R cc for 16 minutes he ¢ould be exposed  ing alternative indices for chrysotile from operations if proper engi-
1) to 1.7 fibres/eg for the rest of his shift, nshesots.** Respirable mass: neering control had been in-
i ie. b % 10.466 x 1.7 = 480 x 2 ~0.03 mg magnesium/m* * stalled (i.e. fabric filter. cyctone
£ Lemen et al™* showed that more ~0.04 ing Si0,/m? gas cleaning devices).
¢ than 50% of the operations in textile ~0,10 mg ash/m* ' (2) Visible emissions of par.
-4 operations were able to meet the 2 ~0.12 mg asbestos/m"* ticulate.
fibressce limit and control lm'hm.)l“uy Thermal Precipitator: 25 ppec (3) Spraying of ashestos,
i to meet the 2F/cc level existing in all greater than 1 ym afler inein- (4) Use of asbestos lor surlac-
: operations in the friction product eralion. N ing or resurfacing of roads.
Sy industry. A study has been carvied nut Impinger: 10 ppee - The use of procedural standards il
' in Ontario to determine the technolog- Royco Particle Counter: 2 ppce  visible emissions as the basis for eval-
ical feasibility of the 2 [/cc standard” greater than 4 um. uation for compliance with the stan-
. as i3 the Beaudry Commission in 1t should, however, be realized that dard are designed to minimize emis-
: Quehec.™ The Ontario report™ shuws  the ahove standards refer to condi-  sion to the atmosphere. At ahout the
i, that the level of 2 fibres per milliliter  tions in textile faclories using chryso-  same time the USA, through the Air
i is technologically feasible in the five - tile asbestos and the equivalents may and Industrial Hygiene Laburatory,

major plants studied.

'COS¥S Qur studies in Onitariv would
seem to indicate that the industry is
well able to hear significantly in.
creaked control costs wilhout ennr-
mous dislocations in the indnstry. We
enforce ashestos standard as strict as
Ihat presently used anywhere in the
workl. At the present time, il would
seem that our asheslos using indus-
trics are economically healthy and
perfectly capable of working unier
the neceasary constraints  imposed
upon them.

Other Ocenpational Stansdurds

(1) The BOHS has recommended a

not be applicable in other places.
The joint ACGIH—-AIHA Aerosol
Huzards Evaluation Committee™ af-
ter reviewing various standards in-
cluding the mass: concentration con-
vinded that “at present the -only
practical way to determine fibre
concentration is by counting fibres
which have been mounted on a suit-
uble substrate so that they can be
ilentified as individual fibres."
ENVIRONMENTAL STANDARDS * In
1973 the Environmental Protection
I\;:f."wy, US. Government proposed
emission standards concerning. the
lollowing: )

California  State  Department ™ of
Health, asks that the total filwe count
downwind of an asheslos source not
exceed 10 limes the total libre count
upwind of that source. The Depart-
ment of Environmenlal Protection,
State of Connectlicut 1.5, Environ-
mental Protection” Ageney, had the
problem under study, and required
only that there be no visible emission
or certain specificd conteol euipment
must he used, v, a lighouse, high
enerpy serubber, ete.

Ontario has an emission guideline
which is § micrograms pev rubic metre
averaged over a hall hovr at point of

I level of 0.2 fibressce for crovidolite. (1) Fmissions shall not exceerd fpingement. This ruidatic 7 vy
I
1 1
: ML O AT ATAMINCT 1GTT T [ x ‘; ‘7 6
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the maxinmum concentration of asbes-
. tos avertged aver a hal€ hour vesult-

ing from the plnmv from any source,
. stack or vent, nupmumg 0n any recep-
tor, a schaol, shopping centre, zround
vie,;, at the time when the wind is
. h)m\'ing from  he source “directly
townrd the receptor.

Sinve wind direction is variable and
since more than one source may
. impinge on a given receptor at one
- time, the omission guideline is devel-
operd ty encompass these variables in
such a way that, if every source meets
the emission guideline, the ambient
air yuality puideline -will not be
exceeded. Thus, there is no direct

[

3

“numerical rdatlomhlp between the

cmmuon guideline and the smbient
air quality guideline. The ambient air
quality guideline is the maximum
concentration, averaged over 24 hours,
to be found anywhere in the commu-
nity..

Table 11 summarizes some of the air
quality standards in force today. .

The Final National Emission Stan-
dards for Hazardous Air Pollutants—
Asbestos and Mercury, promulgated
by the U.S. Environmental Protection
Agency, were published ih the Federal ;
Register of October 14, 1975™ and are
effective as of that date. Initially the
standards appeared in the Register of
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April - 6, 1973™ The amendments
therelo were. proposed QOctober zs
1974, -

The lollowmg are some of the lugh-
lights: of this new .document as it -
concerhe asbestos,

(1) The "no vigible emissions”
clause for the waste disposal of
asbestos materiuls remalns .in
effect. . "_"

{2) Asbestoo mills are exempt
from the reguirement to wet

" tailings when disposal.site tem-
. : peratures are below [5°F.

(3) Only  asphalt’ concrete
manufaclunng plants that use
-, commenrcial - asbesws sre al-
< fected.

{4) Local exhaust ventilation
systems may he used during-

¥

.- certain renovation operations.

(5) Containers of asbestos .
.waste may display either an
;. EPA or an OSHA warning
label‘. ‘ N
- {6). Clanﬁcalwn is given of
the definitions -for “planned -
“ renovation” and “emergency re- -
novation” operations. -
..(1) Wastes generated by op- -

. enhom that use ‘sprayed-on.
materials ‘containing less than
1% of asbestos by weight to
insulate or fireproof buildings,
structures, pipes and conduits
are not covered by the new
ruling. onas
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“Youcan tackle many
OSHA noise measurements
-withithis oneinstrument .

GenRad's 1982 Precosuon Sound Level Meter and
Analyzer puts a variety of OSHA-type noise-
measurement capabilities in the palm of your hand:

1. precision sound:level measurement

2. octave-band analysis

3. peak (impact) noise measurement

Just turn a knob and flip a swﬂch to change
functions. You den’t need plug-in filters or other

add- -on accessones

- Pretision microphone
for 1EC and ANSI Type
N 1 Measurements. ii's
: - removable lof remole
mike positioning.

-Make octave-band
tnedsurements by se-
“lacting 10 bends trom -
31.6 Hzto 16 kHz.

Digital display sllows - -

free reading.

Thé snalog ineter is
~ calibrated linesrly in

- reading.’

Sel digita) displsy lo

hold teadout of a spe-
- gific evenl or toup- -
date end hold the high- -

set o track the smbient
. levels

" quick; sccurate. error- .

" 1-d8 steps for easy re-- i

~ est leyet messured. Or -

For precision sound-~
level measurements,
selact weighting. A for
OSHA, or 8, C, or flet
‘response.

Select measurement -
rsnge (rom 30 to 140
- 98 in four 50-d8 steps.,

- Select meter response,
slow or peak (impact)

- for OSHA. Fasl and
Impulse aiso setect-
sble.

> Recherge batieries here.

The 1982 is'.your‘ single—instrvu'meri‘t answer for OSHA
and general-purpose noise measurements. Request

complete details from GenRad,

300 Baker Avenue,

Concord, Massachusetts 01742: (617) 369-8770

GenRad .

HOU 0533688

ey 378

For more lacts clicls V7 on card.

TEXWU 008510
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