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e INCORPORATING ASBESTOS-BASED MATERIALS
e * IN THEIR CONSTRUCTION
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¥ Abstract—An assessment has been made of the amouant of asbestos dust in the respirablo e
i size range present in typical situations where the principal types of asbestos-based building | f i
eyt materials have been used. More than 60 buildings of various types have been included in . -° ©.
; the survey. /fn over 90 per cent of the lotations samplod, the asbestos dust conceatrations..- . _ .
mtmthewnospha:ofthecompkwdhuﬂdinzsdomtacwdommho“bckvd AR
regarded ‘ag acceptable for occupational exposyre.: More than 40 per. cent of the cosceatra-
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IT HAS bccn )énown for many years that: prolonged, exposre to high concentrations - 2
of asbestos dm\could result in 2 progressive fibrosis of the lungs known as asbestosis.
It appears that All commercial types of a_sbwtos are involved, but it has been shown

- within the asbestos industry that improvements in working conditions have been.:
accompanied by n‘ reduction in the incidence of .the disease and it has recently been - . |
possible for a C ittec of the British Occupanonal Hygiene Society to draw up

. Hygiene Standards far Chrysotile ,Lrbe:zo: Dust (1968) based on occupational exposure |
data. It has also beek recognised that asbéstosis can lead to lung cancer, but where -

" dust control has been established, the asbestosis has been reduced to such a low level

§" . . thattherisk of canceri o greater than in-the general population. (KNoX ef df., 1968).

% T In recent years the haaith probiéms within the industry have been comphmted by..

¥ tbcdxscovcrythatccrtmnasb&tosexposumappcarstobcassomatedthhthem-:.:..
NG rence of a very rare fi of cancer known as mesothelioma, although it must.be

emphasised that it has not possible.to establish a connection with asbestos inall ... ;5
" cases of this disease. The asgociation seemed to be strongest with crocidolite (blue)
) asbestos, the other types (chrysotile and amosite) beipg mmplicated to a much lesser
R extent, amosite perhaps not @t all. This new hazard has been widely publicised,

P "'\%‘: 5 because it has been suggested that minimal exposure, not necessarily occupational,

B S was sufficient” to-lead to the \discase . (WAGNER, SLEGGS and MARCHAND, 1960;

;:._ L NEWBOUSE and THOMPSON, 1965)\ Responsible medical opinton, however, now believes
ot that there is a dose-response relatjonship, not yet detcrmmcd but probably d}ﬂ'umt .

from that for asbestosis. .

. The above situation has led to slxculauon regarding possible health risks attcndmg B
"many uses of asbestos and it has even been suggested that there is danger to the.

occupants of buildings incorporating\asbestos in theif construction. Although there is. ’
no evidence wharcvcr to support this suggestion, the Asbcstosxs Research Counail .
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decided to carry out a dust survey, believed to be the first of “its kind in the
eavironments concerned.

DETAILS OF SURVEY

The survey comprised dust tests in 73 different locations in over 60 buildings °
known to incorporate asbestos or asbestos products in their construction. The
_ buildings sampled included hospitals, schools, factories, offices, shops, places of
wi assembly and residences. The asbestos products eacountered embraced insulation
boards, asbestos-ccment sheeting, sprayed asbestos and other building materials,
incorporating either chrysotile or amosite asbestos.

METHOD OF SAMPLING AND ASSESSMENT

The membrane filter method of sampling and evaluation (HoLMes, 1965) was
used throughout the survey, the results being expressed in terms of fibres‘cm? air.
White Millipore gridded membrane filters (type DAWG 025) were used. They were
held in I in. dia. Gelman open sampling heads and Austen-Dymax diapheagm pumps .. '3:
were used to draw the sample air through thcm. Thc ﬂow ratc was measured witha -~ - '
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;; suitable Rotameter flow meter.

*; The sampling heads were washed thoroughly and other sampling apparaxus was’
- also cleaned carefully. Using clean tweezers, the membrane filters were charged into
o the sampling heads in a ‘clean’ room or cabinet. They were then covered immediately
« = with either a dust cap or adhesive tape for transport to the sampling site. The volume
T of air sampled was approximately 120 1. for all tests, equivalent to about 40 [. through
‘é each cm?® area of filter in the 1 in. dia. Gelman heads. This gave a satisfactory deposit

of dust on most samples. Pumping rates of arouad 2 I/mia were employed, the sampling
period therefore being approxxmately 1 br.

The samples were fixed in the eavironment under test by carcfully applying a
0-025 % solution of polymethyl methacrylate in chloroform to the filter whilst air was

« drawa through it for a few seconds at the end of the sampling time. The samples
were then mounted in a dust-free room or cabinet by the following technique. Several
drops of filtered glycerol triacetate were placed on a clean 3 X 1 in. microscope slide
{0-8-1-0 mm thick). The filter was removed by means of clean tweezers from the
sampling head and placed on the glycerol triacetate, dust side uppermost. A further
drop or two was then added on top of the filter. The filter was then covered with a
clean cover slip (1 in. dia., No. 1}) and left for about 30 min to clear.

The cleared samples were observed in transmitted light under phase contrast
ccaditions at a magnification of approximately 500 X. As the density of the asbestos
deposit was nearly always very low, it was necessary to count a relatively large area of . E “y
the sample, 100-200 random fields of view or, if the dust was evenly distributed, E
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ser oral complete filter grids. A Patterson Globe and Circle eyepiece graticule was )

used to ascertain the size of the fibres. The optical system was exactly as that used for ERRES R

the occupational survey on which the recommendations given in the BriTisH Occupa- : B

: TIoNAL HYGIENE SOCIETY Report (1968) were based, and the fibres counted were in the e A

! ' same size range, 5 and 100 i in length with a length/dia. ratio of at least 3:1. ¥
‘he fibre concentration is given by the following gxprcssion: i
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D = Dlamcter of dust dcposxt on. ﬁln:r .
-7 d = Diameter. of each field ofvxevr NN
v = Volume of air sample (cm?). .

N = No. of fibres counted.

n = No. of ficlds observed. -~ .
R gnddcd filters. are used the fibre conccntrauon is"
) " N v D’N o~
.- 5 --..:‘: ) '-4AHQ- .'.

whcre .
LA =-Areaofeachgndumt.
s -n -:No ofumts obscrvcd.

:.neeémry to ‘assesé'the’ backgt-oundconmmna&oh;bmlhe.ﬁkaibymns o cotnml L
) =samphs. The. control mcmbranc filters:; were: chamd mto;samplmg baads at t!u: ]

backgroxmd count was found to be sx_gmﬁcant, xt was subtracted from the rcl

stmpleﬁbreconht. - T R
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. The results ofthe survey are sﬁown ma‘abﬁs I and 2. Ix}'l‘abk:l themultsanr \ Tt e
dmlﬁcd by type of asbestos product.and in Tablé-2 by type-of building. In:the.» o
i

Brmsh Occupanonal Hygiene Soczcty chort, the asbwtns conoentrauon rcgarded

-
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TABLE 1. ATSESTOS DUST CONCENTRATIONS ACCORDING TO MATERIALS USED ** = . * <-p +
Type of Material
Concantration
(fibre/em?®) Asbestos Totat
Insulation cement  Sprayed
board sheeting  asbestos  Others* (No.) 0

0-0-005 17 2 7 8 34 ;46
>0-005-0-010 8 3 5 0 16 122
.>0-010-0-020 6 2 2 0 10 ' 14

- . >0020-0-030" 2 1 3 0 6 . 8.-
:.>09030-0-040 -2 0 0 0 2 3¢

>0-040-0-050 2. 0 0 0. 2 3
>0-050-0-080 2 0 I 0 : 3 4. .~

*Includes fully compressed flat sheets, partition board and low density rigid paneds. e




Y e

£ i e o
. Tt o pat ey,

ARG SIS S

i

BN

- Rl 4
TN

id) 04
w9
) 9 ¢t

O =S OCT

LIE
52
-~

R
e

ot0-0 -

0£0:0 (X000 T,
020-0-010-0~< e s
010-0-500-0< -

£00-0-0 .

(4) Conp snosuwposiy
_Eo._.

(sw>/o1qy) oo

' ., ’
K ‘. . L} - . N
. * . . RS s
' . B 8 . “ "
N r . »
: ” - )

C i

ey = e ¢

.d‘. 1*1‘.‘ i e “.S‘P -~

A

L e e agieaie .-...buza&. aw.uw“.;.....,...rm..

\‘. . ST
1
o,
. . - .
‘.
.. 7
.
—

SUOHBIIUDUOD .
H . . . . i . . .
L i

0y ‘-
- .Am‘“-
. A Ra__

2 e V),

B LV T Y



+ & . -
- " '- . . . "A dust survey. in buildings incorporating asbestos-based materials - s 2t ' .
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L as presenting a negligible hazard for a life-time’s occupational exposure is 0-4 - - ; ¥7 -
i fibre/cm?; this leads to a non-occupational limit of 0-04 fibrejcm?, as suck limits .=/ " 7%
s are often set at one-tenth the value adopted fur occupational exposure. It will be-. - ¢ .-
{ seen that 93 per cent of the results fall within this limit and in the remaining 7per . - ™~
o cent (5 locations) where the level was in the range >- 0-40-0-080 fibre/cm®, work was .° . ’ :
i, in some cases still in progress and in the others there was evidence of failure to * .
. clean up properly after completion. In order to obtain an estimate of the general

HE environmental level of asbestos dust, @ number of tests were taken in buildings
. which did not incorporate asbestos in their construction. The figures fell within the -
range 0-0-004 fibre‘cm®, which is similar to 46 per cent of the cases shown in Tables
1 and 2, where the dust levels were in the range 0~0-005 fibre cm®. lurthermore,
most of the buildings sampled were built within the last two or three years and the -
. dust levels are likely to decline further with agc. It isintended that this will bechetked . -

.
* ey

v . by further tests at a later date. . §
. In our present state of knowledge, the dust concentrations found in completed !
s buildings incorporating asbestos-based products in their construction are not con- . %
ot sidered likely to constitute a hazard to the health of the occupants, H
! . .
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