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INTRCDUCTION

On July 8, the pla'nt of the Pittsburgh Co:-nim__; Corporation, Tyler,

o R

Texas was visited by Messrs. Jacob Cholalc and William J. Schreibeis in order

to review the. -potential health hazards of ha.ndlmg asb(‘-stos durxn" manufactur e of
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asbestos pipe insulation. ,On_August 6._and 7, 1963, sampling was conducted at
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the plant by Mr. Lawrcnce J. Schafer and an evaluation made of the airborne

dust concentrations.
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DISCUSSION OF RESULTS
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In Table 1, thé concentrations of particulate matter, when possible,
are expressed both on a wei'.gt-{ﬁ“t;as)i‘s' and’as the number of particles prescnt in
one cubic foot of air. Samples collected with the high volume sampler and the
electrostatic precipitator were s'i'fx-i-tabié for gravimetric and other analysis while
samples collected on membrane filters were suitablc for dust counting only.
The number of particles pre"s.'e:n't" in the air as total particulate matter and as

asbestos fibers were deterfn.ineé_.'_"i__‘.ﬁ_r-}.).rnrqd"lh—‘i‘:.ce.p::at.rticle with length d'efiﬁitcly
greater than width was considercd as asbestos fiber. 1t s a\, be seen that the
p-er cent of fibcrs in the dust varied from a low of 299% to a high of 56%. The
dust in the sawing area contained a sligﬁtly higher content of asbestos {ibers than

did the airborne dust in the production arca. It will also be noted that more parti-

cles of dust and fibers of asbcstos were present in the air near the scrap’cr’ushcrs
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than, surprisingly, was the case for air in the sawing area. The values in

Table | followed by anasterisk are cstimated counts taken from the straight lines
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o the data by the- mcLhod of lea it squares. it may be - sécn,
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in Figure 1, f1tt<.:d t
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tﬁ'a'\' ..hc dubt cou—xts and the mass c‘onc ent: aL1ons arce clo:ely re‘ated Figure' 1
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offc*s tht. plant a rathc.r snr‘ple-rncthod for cstrnal'n" the numbgrs of total

.- = . A . -
- - - e

partlclcs al\d of tHe fibers of a.sbestos p‘-c sent Der culnc foot of air from tln. mass
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wexght data and volumcs of 'anr samp]cd

H.igllx'eﬁst dust counts, at the threshold limit, were obtained in the case

of samples collected at the scrap crusher. The highest concentration of dust oc-
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‘curred for the five-minute period that the three-unit dust collector in the saw

areca was bcing cleaned. The air at the take-off arcas of the building machines

was the least contaminated with dust.
1t should be noted that the threshold limit for asbestos, (5 fﬁppcf)”is

“assumed to apply only to asbestos fibers while dust in the air of the p-la'nt will -
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“contain other particulates, including filler materials uscd in the process. Since

‘there is some evide'n(:‘e'tl"zét_ the most active particles are those fibers between 20
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d 50 microns in length the numbers of fibers prescent in various size categories

; éz“also Eil.iérmmcd These data are 51ven in Tablc. 2. " ‘Data in Table 2 and the
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asbcstos f1bcr counts in Tdbh. 1 were used to derive the data in Table 3. As may
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be seen from Table 2, the fibers in the air of the suw‘in'g' arca were 'gen'cr:ill'y
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Us'“l'i-c')r‘t'ér;thzi}i_'wé;e those in the p'rocéés area.
"In Table 4 are tabulated the p'c'r cent of the numbers of the fibers of
‘asbestos or, more properly, bundles of fibers varying from 5 microns to less

’
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than 1 micron in dxamv..ter. The fzb( rs. in the an o[ thc. sawmg area appear to
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have slightly smaller diameters than was the case for flel‘S in the air of thc pro-
Tabics | lolicwed SY 2T 8LV IsSH arE cotiimated ZGoanns L. i
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_ .. The results of other anal,}tlcal work perfor“ncq on thc.se samples are
shmor v ausl oTounts and tne moss corfcaEnuIration Wl RN T T N

glvr.n m Tablr. 5 -As may: be secn dusLs or flbcrs rcmoved from Lhc air 1n the
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p _ductlon and _sawing &
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cas did not contam any frce u'ystallmc sxhca Two dif-
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ferent samples of Dacolite contained variable small amounts of quartz and cristoba-

lite. In view of the warning printcd on each bag, the low concentrations of [(ree

silica in this material were rather surprzsmg _ » _ : . |
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It would appear from thr. ana1y51s of the sa.rnplcs that were collccted

mLc.ntlonally only at those proccsses that appe.arc.d to Lu. 'lu. pr1nc1pa1 producers
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of duat that the numbc.r of afbcstos flbc.rs prescnt in lln. air, with few exceptions,
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were well below the threshold limit of 5 mppcf. One significant exception was

the brief period of time during which a collector systum was being clcaned. Dur-

ing this period, excessive quantities of dust and fiber were being disperscd into

the air for a period of about 5 minutes. It would appear, {rom an examiration of

the total numbcrs of partxcl_es and of fxbers as we,ll as obat.—vatmn of thc operatxons,

that the crushcr and the .,awmg operatlon may at txme., P rod\.cc larne quanntu.s
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of dust. However, thg. dust ~because of its physical characteristics, appeares to
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settle out of_thc air rap1d1y Partzclcs of partlculates in samplcs colle cted at
breathing level h_(_.‘.ig.bt\s_,_ were well below threshold limits, even though some cp-

erations werc observed to produce what appeared visually to be large clouds of

dust., _ : |
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., The type of asbestos uscd in the plant is "..an:xte" an iron-magnesium
have stinhtly siilier dizmensrs rhan wos (he oms oo cooin the zir 2 tne nro

5111._ te, The specific gravity of this material is 3.45 a¢ compared to 2.535 for

Coss are =,

. chrysotile, thc ma tcual more wxdcly used in this counuy
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The {ibe ers of ch.ysonlc are also much smdllcr m diameter than are
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those of d.mosltc., thc. rnmxmum dxametcrs bemg 0 : mxc'on and 0.03 "—uc‘on
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respcctwely for amqsitc and chry.so'ti_le. Anothcr factpr in favor ox’ the rapid
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scltlmg of Lh(. flbc.ra from t‘nc air of thc. plant is that the aboc_stos bundlc,s are not
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given the drastlc shreddmg as in Lhe tcxtlle mqnst*y
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RECOMMENDATIONS
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K ' At no time during the survey was the air of the plant contaminated

with dust to the point to affect visibility, and one could always see down the entire

length of thie rather long building in which the operations were being conducted.

Neverthcless, our observation of the operations lcads us Lo make the following

recommendations:

tone oial memcers 2l O?.I'E'.C;;i.’: 83 T2 Li0Gri o niIoNVevi: o es CidrolIVEllul, Jo I JUEILLIlnE

i, There was an obvxous need to mstxtute a bLLter housckcepmg p*‘o-
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gram, espccxally in tl'u_ sawmg area. Floors, equipmcnt and.ot_.her structures

Lol Ll e - “~

should bc clt.ancd regularly and frcquan‘y accormng to a dc_fmxtc supervised

schcdule._ Dry swceping should be avoided and only vacuum cleaning ¢quipment

pr_oyided'with suitable collectors should be used.

2. Hoods and ducts should be maintained in guod working order and
all breaks and lcaks in cohﬁching ducts, cte. should be repaired promptly,

I

/
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3 “THE hobds dnd Bic e iause! sybtcm at the wheldl cuttét in thie: gaw=1."
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More’ spa.ce *$Holld be provided bétween tlie sawing equipment to
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reduce.cross- 'co.xta"n‘na.tlon “of” the aiT” w1th ‘Hust;

Ve ey

Thoge of mimgEive Lo Tyl e BRI AT A TRy rreans :
57 It is suggestcd't.h'at““tht"?:r'ushe_r be fed by means of a short con-
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veyor system in ordet to Ketp the ‘operator ‘clear of the cloud of dust -produced

when the machihe is in operatidn, =

6. "-Opé-'rmé"tﬁéfﬁs' 'should be" ¢ducated in respect to working habits which

will reduce the dispersion of dusts. For example (a) carts of crushed material

should be moved from the crusheér only after the crushcr has been turned off and

a brief period has elapsed to permit dust to settle. (b) Work should be removed

from the large glit't;r:' only after the exhaust system has cleared the dust from the
interior of the piece being c¢ut. A wait of only a few seconds would accomplish
this.’ (.c)"Bagwc'ollectors ‘stould be op'c'ﬁ'e'd only when the discharge end of the col-
lector is. closed.
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e =‘ Tabl'c 3 & The Numbers of Asbc:;tos Fibers (mppel)
i A Z Present in fhe Air Accor ding to the Range
:'E._._; o .. of the Lengths of the Fibers

BN O

; - Mi!li&ms__of Fibers Per Culiic Foot of Air
Sample - .+ 5 = 50 Microns 10 - 50 Microns
No. B : < ~ in Eength - in Length

)
i

S §56é ; 0.39
3 R o .43 0.2
a R - A i!so. o 1.10
s ; b "1.90 | 1.07

6 . - oI : 0.90 0.40

L KR

8 . . 1.09. 0.36
9. T i 014;; z 0.27
11 - h | 2,40 0.67
12 : . 0.78; 0.26
3  20.70 | 6.80

14 N W T 1. 64

TS T 0 AR YL T 0.15

16 Y 0.07
17. L - ] 0.20. 0.67
19 . | © 0.60 0.40

20 T o . 0:87.. 0.46
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*-. ~  Table 5 .3 Frec Silica Content of.a Numberzof Samples = -
E ’ Collected in the Plant

© _ Per Cent Free Crystalline Silica
*Description of Sample < - @uartz =Cristobalite «  ‘[xidymite _

A sample of Dacolite collccted . . ~ )
.N..On 7-10-63 .:_ = > < I _._:3. 0 a = Z S o - AbSCDt -

iy}

- A samnple of Dacolite collected _
- on 8-5-63 . [ d.2 Togel o - Absent

General air sample collected in _ '
the sawing-area: between the : B =
large:slitting saw &nd the R _ . . : S
large-cdging saiv. & S LR.0 7 =  Absent Absent

General-air '_sarnplc collected
5 fcet from the scrap crusher. 2.0 Absent Abscnt

General air sample collected _ o
in the {ced area. - __ - L2.0 . Absent Absent
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