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THE APPLICATION and removal of insulating materials containing asbestos during
shipbuilding and refitting are both associated with potentiaily hazardous concentra-
tions of sshestos dust. British Naval Dockyards now use s standard method of

- monitoring asbestos dust which is based on the membrane filter technique described

by Howaas (1965).

The membrane filter method enables asbestos fibres between 5-100 um long and
with length to breadth ratio of at least 3 : | to be couated. The sampling techniques
involved in this method are relatively simple, and air may be drawn through the
membrane filkers for long periods using mechanical pumps. Short period samples
may be takea with & stitable hand pump. The methods of Sixing the depotit, clearing
the opaqus membrane, and counting the ssmple requirs the services of skilled
techniciens and they are tedious and time-consuming.

Methods for measuring the mass conceatrstion of dust i air are simpler and
quicker and are obviously attractive for ues in routine monitoring of dust jevels,
In ordee o' see if mass concentration measurement would be a suitable method for
monitoring the dust concentrations associated with asbestos processes in Naval
Dockyzrds, it was decided to compars the results of such measurements with those
obtained from membrase fliter sampling as part of a survey of asbestos hazards in
Devoaport Dockyard (Haxzms 1970).

) METHODS
Mass concontration
Six Casella type 113A MRE samplers fitted with horizoatal elutriators were used
for the gravimetric estimations. The clutriators are designed to aliow oaly the
‘rospirabie’ fraction of the dust to reach the collecting filters. Thres of the samplers
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were fitted with a by-pass for the elutriator in order to collect dust of all sizes (total
dust). This study does not consider the problems caused by the fibrous nature of
asbestos dust when using size selective samplers for gravimetric estimations. For the
instruments used in this study the ‘respirable’ fraction of the dust is that defined by
the Medicat Research Council (HAMILTON and WALTON, 1961). The samples were
collected on Whatman §S cm GF/A glass fibee filters and weighed to 0-01 mg.

Fibre concentration

Hunt personal samplers (HUNT and ELLiaon, 1963) were used to draw air through
20 mm millipore type GA membrane filters, pore size 045 um held in Gelman
aluminium sampling heads. The method of fixing the samples, clearing the membrane,
and counting the deposit was that described by Hotmes (1965).

The samplers for total dust, ‘respirable’ dust, and the membrane filter samplers
were placed side by side during different processes involving asbestos insulating
materials, and run for the same periods of time.

RESULTS AND DISCUSSION

The dust concentrations asociated with the removal of sprayed crocidolite
asbestos, the removal of pipe lagging, and the application of pipe lagging are shown
inTablos 1,2and 3. The relationships between the three dust indices are not sufficiently
good for any one of them to be accurately desived from another.

There is soms correlation betweon total and ‘respirable’ dust in the stripping
procedures (Tables 1 and 2), but no such tendency is scen for the application of
lagging (Table 3). For the stripping procodures the degree of correlation between
total dust and fibre concentration, and between ‘respirable’ dust and fibee concentra-
tion is Jess than the relationship betwoen total and ‘respirable’ dust. The gravimetric
indices show very little relationship to fibre concentrution in the application processes.
There sre very large varistions in all three estimates of dust concentration for each
type of process.

‘The results from the stripping procedures show that for a given respirable mass
there 276 most fibres during the removal of sprayed crocidolite asbestos, less in the
brick stowsge space and Jeast fibres in the engine and boiler rooms. These differences
are probably explained by the nature and amount of the asbestos materials, the
different methods of removing them and the size of the compartments.

The data on the appilication of lagging show much lower dust concentrations
than found in the stripping procedures. There sppears to be little change in fibre
count with mass at thess low concentrations, but some very low mass messurements
in the eagine room sampies give a very wide rangs of fibre count. The consequence
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the 't ;s concentrations remain low. muippiummwmw
and the maserials contain more asbestos, so that the fibee concentrations during theso
Processes are very high,
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The speed and simplicity of mass concentration measurement of dust in air,
compared with the slow and tedious method of measuring fibre concentration, are
two advantages which should be considered when deciding on the appropeiate method
of monitoring dust exposure of men working with asbestos. ROACH (1965) suggests
that weighing ‘respirable’ dust is, in some instances, the best method of monitoring
asbestos dust levels. This is probably true for manufacturing processes in which the
asbestos content of the product is known and remains constant, and where the process
is either continuous or repetitive. The processes involving asbestos in Naval Dock-
yards are varied, and the amount of asbestos in the insulating materials also varies,
%0 that gravimetric estimation of dust jevels are unlikely to be of much value unless
it can be shown that for specified processes there are close correlations between mass
and fibre concentrations.

The present study shows that there is some correlation between mass and fibre
concentrations in thoee stripping processes with high dust levels, but that there is
" no correlation between the dust indices at fow concentrations.

TABLE §, DUST CONCENTRATIONS DURING RRMOVAL OF SPRAYED CROCIDOLITE ASSESTUS

Gravimstric samples mg/m?
Fibres
Total Reapirable per cmy3
dust dust
21 60 192
178 72 160
12 121 23
1 82 213
274 202 93
101 29 17
29 17 93
217 132 3N
176 90 434
217 33 3
1-7 12 ] 43
239 33 6!
20 14 “
97 30 210
10 oS n
12 o3 L1
12:8 53 120
314 184 i
&9 43 296
155 (2 412
241 164 17
30 157 k)
101 37 110
454 239 343
133 108 k.
»7 201 366
Mean
conceutration 173 796 2627
Standerd
devistion 1308 (2] 14608

Cotrelation cosfficionts; Totsl ve. fibrasicm3 rx=0-5], Respirabie vs. fSbresicms ¢ =Q778.
‘Total ve. respirable 7 = 0-873.
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TaBLe 2. DUST CONCENTRATIONS DURING REMOVAL OF PIPE LAGGING

Gravimetric samples mg/m?
Location Fibres
Total Respirable per cm3
dust dust
7-60 321 %7
619 326 569
13-54 31 [ 1))
761 214 419
4669 16:21 1522
Boiler 24-66 972 1230
rooms 414 1-85 668
11713 138 07
930 361 1864
1732 395 1350
506 217 61§
445 - 263
M an
coacentration 133 436 32-76
Standard
devistion 1162 414 50-64
061l 038 250
2100 240 1150
Enging 958 081 70
rooms 29 067 210
1-96 137 %0
Maoan
conceatration 73 112 516
Standard
deviation 754 on 09
3359 25-57 3090
e K2 s B
stowage . .
space 23-% 85-50 8936
264-30 100-00 3310
Mean
concentration 121-8 481 4197
Standard
devistion 1044 3697 2413
All compartments
Mean
concentration 3647 1356 15228
Standerd
devistion 6853 2593 19026

Correlation cosfficients; Total vs. fibrejom3 r=0789. Respirsbls vs. fidessiom’ r==0797
Total ve. respicably 7 == 0993,
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Tami 3. DUST CONCENTRATIONS DURING THE APPLICATION OF PIFE LAOGING

Gravimetric samples mg/m?
Location
Total Raespirable per cmd
dust dust
7-5 150 500
28 095 900
160 378 1300
1067 320 1100
4578 110 5500
Botler 837 348 400
o0 1094 419 4100
425 08 600
405 478 1200
786 218 900
o852 026 013
o072 026 o1
. Mean concentration 999 222 137
Standard deviation 1167 154 1608
276 102 300
164 096 0%
242 1-13 00
24 -0 03
850 os 010
290 00 1600
1554 0 010
1 [ 2] 1090
Engiae o7 036 090
rooms o» 026 4000
04S o» 900
053 038 400
159 038 2900
290 9 100
487 106 200
348 268 ¢10
. 4“9 107 10
Mesn concentration 3% oM 693
Standerd devistion e o9 11-14
119 104 600
2662 232 ¢
191 04 %
3N 064 290
1014 0-60 1510
pr— se o s
225 03 640
329 140 17
186 06 010
. 218 [0 1-87
. 119 02 2%
Masa concentration 626 092 (2]
Stapdard deviation 1 [ 2 ] £ 2 )
Al
P el g M I kfk‘ -:-.‘T o :) \‘ N A s Sy e _‘h;‘;-@,.‘,% orr AT
Corsslation coslicients; Totl w. fbrelom? =057, w Senien’y
Total ve. reapicable r = 0299,
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For practical purposes the processes associated with high dust concentrations are
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