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B[\.CKGROU~m ;\l\D PURPOSE

During the NJ.tional Insti.tute for Occupationo.l Safety and Health (NIOSII)

industry\·[ide study of the asbestos products industry, several facilities \;ith

excessive asbestos exposure levels Viere noted. One of the most dramatic of

these \~as the Tyler, Texas facility of the Pittsburgh Corning Corporation.

Thermal pipe insulation \~as r.anufactured at this facility using amosite,
asbestos. (The faei 1Lty has since ceased operations.)

The inplaJ'.t environmental surveys conc:':..J.cted by 1,:ICSll at th0 subj ect

Pittsbu~eh Corning facility took place in 1967, 1970 and 1971 and yielded

very high fiber concentrations, many of \·;hich \'lere higher than 200 fiber::;

(greater than 5~m in length) per milliliter of air. In October 1971, a

NIOSH medical survey team conducted examinations of 63 employee's at this

facility. Seven of 18 \wrkers \~ith gl'eater than ten years employment Here

diagnosed 2_S 113.ving asbestosis.

In addition to the inplant asbestos exposure p=oblem at this facility,

:=>. community air pollution problen also exis~ed, inc:ludir.g (1) potential

l!stack l
! and ltg-round levell! "G,nissions frem the .facil it)', (2) asbestos '·:J.S-::(~

IDtcrial beinZ deposited in open dumps, v;hich COUh1 aIIm'[ t}w ;lsbestos to h:­

come a:i.l"bornc by the action of surf2_ce \dntls, and c=~) the sale oE bm'lap

bags, in \·:hich the amosite asbestos \'ras received at the f<lcility, to ne2."cby

green!LOUSC opeTators to be used during the planting of roses. (An

experiment conduc:tecl by NIOSH in January 1972 dc.:..;;"1strated that asbestos

exposures resulted \':118n these bags \\"e1'e sha\en.)

The most serious consequences of the asbestos cXIJosurcs resulting

fro;n this facility in Tyler, Texas may be m:my years in co:ning. The

latency period for asbestos-induced lung carcinoma and nesotholio:ila is

20 to 30 years. Furthermore, the "quantity" and physical ..;haracteristics

of asbestos needed to induce these cancers are not cOi;\pletely understood.

It Ius bCC;l postulated Q.i1d in SOi,1e cases dCi:"!,Jnstratecl th:lt cancc·.r c::r:. be

induced aftel' only a casu:-}.l exposu:'e. In addition to th~ \:c11 kno'..;n high

cxpOSlln~ , raortt~ lity ~tudic3 have hinted of incl'e:Jscd cancel' r.atE::; ;l·t oti'CT

si tcs such as the gastl'o-intestinal tract. 1,2
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In parallel to the Tyler, Texas situation is the present problmn in

Duluth, (,Iinnesota in'!olving probable ashestos conta~lin<Jtion of drinking

~atcr supplies and ambient air. The Reserve Mining Co~pany is presently

dumping taconite tailings fro!n iron are processing into u~ke Supel'iol'.

Laboratory analyses of these tailings and the cont3.!l1i:1ated viater have

demonstrated the presence of quantities of fibrous amphiboles (sor;e uf

w~ich may be amositc) in excess of what would normally be considered

"backgrourd" concentT~~tions. Sizir..g of thcS0 fibel's l:as sh::",'n the G::tj ority

to be IGSS than 5\.I!l\ in lengtl~. It has been argu-::d t:la"'c since these fEJ21'S

, 5 . 1 h C' h "'"1, ,3 J d "arc less tnan lJm 1n . engt 1.C., t osc rlu~rs countca hlen e~e::.'r:llnlng

compliance \·/i th the present O;::cupational Safety and Health Ad;;dnistrQtion
- - IfL 051--[:\.-1 standard), no health consequences should result.

The purposes of this paper are:

1. To identify the inplant airborne fibers in the Tyler J Texas

asbestos fCtcility a:r;d those fibers founel in open duaps ncar the facility.

2. To demonstr~te that, in fact, a large portion of all inplant

airborne 2.slJ~stos fibol's in the' Tyler J Texas fo.clli-::y \'i8re less than 5t-i't~

in lc.r:gth.

3. To point out that the presen.t optical <esbes tos counting m(;thoJ
3

of c0i1siderillg on 1)" 5flJ;i or longer fibers is only an inde~~ of ac tU3-1 a sbr.;:st05

expOS~l"es .

Sampl e Co ll_cct iOll

Inplant air s2.:nplcs used for discussion in this pp8T Here collected
"",

during the previously mcntio:lE'd NIOSI-l asbestos study. T','iO pcrso:1al sa!~ples

\'iCre tltilizcd <lEd collected ill the \':orkcr I s breathing zone. The saapl es

I,ere as fo Ilm\s:
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Job Type
Fiber Concentration, fihers/Inl
Total Fibers >5\-111I in length

1

2

Lift Truck Operator

Pipe Insulation Builder

70.8

134.7

22.8

66.4

The above fiber counts \;,ere made previous to the date of this report

using the present asbestos sampling tcchnique3 and counting total fibers

asHell a3 thos e longer than 5~!:n.

1a addition to the inplant air 52.J:lples, on ..J\.ugust 16, ° 1973 , Richa7."d

A. Lemen, Division of Field Studies and Clinical Investigations, NIOSH,

collected a bulk sample froJ:l an open dum!) loc:tted near the Pitt.sburgh

Corning facility. The m~or purpose for this sample was fiber identification.

Fiber Identification

Identification of the fibers prcsent in bot!l the bulk sample and the

in?lant ~ir sa~plcs ~us accQ~pljshed by the dispersion stainin~ tech~i~Jc

described by ~·;cCror.c and D811y5 The bulk 2.11:1 inplnnt. air samples and an

amosite asbestos st.andard were mounted ill a Cargille liquid with an index

f f . - .(25 I 67 A L . , .. . do re ractlon ot ;~o = • • . Cltz petrograpnlc 1TI1CrOSCope cq,llppe

with a lOX ;.1cCrone 5 dispersion staining objectivc \';as used \·:ith polarized

light. fiber identification \;,as accor..plished by co:npa rison of the

dispersion staining colors J"i th those of the knm;n s tc.ndard.

Fiber Size Distributions

Fiber length distr~butions ~ere aetermined for both of tIle inplant

air samples using optical and electron microscopy. Optical size distributions

were made using oil imnersion phase contrast microscopy at IOOOX rn~gnification.*

~

*Th~ IE'cscntll' t,sc~i optical ~sbf:sto.:; cOLLntin~: Llo-;t1'0d J does r..~)t '.Jsc oil
ir;:;\I::~!:sic)Jl ~lld rC(il~ircs 2. J'~<l,gr.ifi.catioil of ;ciJpl·()xl~J.::cly ,UOX .. The IOllOX

~lal~ni£i~<Ltion. ',\:15 used to t~ke cO:r1plctLl ad"/J.ntagc of the c3.p::.L>ilitics of
Lhc optlcal m~croscope so thJ. t nore of the Si.1o.11 fibers could be Sl.::cn.
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A "Zeiss" phase contrQ.st microscope fitted I\'i.th a. 100:\ acrOJllat obj active

(~.A. :: 1.30), lOX HuygcniQ.n eyepieces, a Zcrnike type condenser U~.A. :: 0.90)

and a high light intensity illur.1inator I,as used. Size distributions h"ere

determined by cOllparison \'lith a calibrated "Parton" eyepiece reticle. At

least 200 T2.ndomly selected fibers \Vere sized for each sarr.ple.

For size distributions by transmission electron microscopy, the samples

were raountcd on Formvar coated grids \':ith the filter substrate being

dissolved a~ay in an ncctcne bath6 ~licrographs wero taken on a trans~ission

electron microscope at approxin0tely 64GOX magnification (including

photographic enlargcllent) and at an accelerating voltage of SOkv. Fiber

length distributions I'iere determined for each sample using the micrographs

and a Zeiss Particle Size Analyzer. 228 fibers in Sample I and, 189 in

Sa.alple 2 \'lerO r2.ndomly selected for fibeT length distribution.

RESULTS

Fiber Iden~ification

The results of the fiber ic.entifications sho\, ur,ambiguously tha·l. dee

fib:.::rs preY.omt in bo;:h the in:Jlant a.n- sillilples a~ld in the bulk sct:'~plc a:::8

RQosite asbestos.

Fiber Size Dis~ributions

Results of the optical and electron Qicroscope fiber size distributions

ar~ shown in Figure I and 2, respectively. Fr02 Figure 1, it can be seen

that even 1'iith the optical microscope and its limited resolving pO"'ier, 45

percent (Saii1plc 2) and 34 p8Tcent (So.mple 1) of the ir..plant airborne fibers

\,'ere shorter than 5]Jj:J. in length. This fact is furtheT brought Ollt ~·;ith

tIle electron microscope (Figure 2) and its superior resolving power in that

48 pe:'c~nt of the fibers for buth samples h'el'C shorter than 4\lm in length.

Thos~ fib~rs S'"t(wtcr '!In.n 5~1J:l in L:J~gth could not be estimat.ed in this

analysis becau'~e t:le r:ngnifi..::ation that \'i2.S used lir.litcJ. the size range on

the si:o ':'0.alY:~l:l' to o:lly th:)Sl~ {ibcTs equJ.I to 0:1.' less tJun 4',.!."1 in length.
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FIGUl1E .2 AIRBORNE FIBER SIZE DI STRIBUTION BY ELECTRON MICROSCOPY

PITTSBURGH CORNING I TYLER, TEXAS
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Ho~ever, this docs not ~ffcct the results of the analysis, since even a

greater percentage (than 18 percent) of the fibers ~ould be shortcr than

S·..:m in length, if the entire l~ngth dis~rib'.ltion were identified. It

should be noted that the greater rcsolv.tng pO\.-er of thc electron i:licroscope

also is shOlm by the fact tInt fibers less than l~m in length could be

readily identified, I'ihich \';as not the case \,'ith the optical microscope.

DISCUSSIO>; OF fESULTS

The ;:tnalyses descl-ibcd have l,na"':lbig--uc;~s1)' iclent.ified the J.irboTnc

fibers in the Tyler, Texas facility of Pittsbu-rgh Corning and those fibers

in the "open dli.'":1p" near this facility as being amosite asbestos. In

addi tion, the fiber size distributions for the tl'JO inplant air saDDles has

sho~.;n that large quantities of airborne amosite fibers in this facility

\·:ere shorter tInn S;.!m in length.

A similar study to the one described herein was conducted by Lynch,
7

al. 'Clw r~slllts of their <tEalysis are give"a in T2.ble 1. These

results also show that the R~jority of all airborne asbestos fibers in

o~h8r asbestos o:?~:r:::..tions a:ce sho:;.-tel' th~i;l :;·,In.

In sUErna:::y, t~E;:;, the fa~t is eviclent that \.;hen countiTlg fibers in

3.ccor.:i<:!.nce \'lith op~,ical mic:-os~ope tecl'.:-~iCJ.LteS similar to those }):-esently
:J .... 1 .- • , 4recos'7lended by :~I03H and included as p::;.rt 0:: Lne O~h.\ asbestos stanG.:trd ,

a la:;:ge portior: of the fibefs present (i. e. J those less than Sjlr.l in

length) are not counted.. These tcc;lniques, therefore, are merely an

index of asbestos expcsur8s and do not necessarily dictate particular

health consequences·'''. This type of inforiJ\ation is of conside.cable

l"·I]'I"."'o"'_"~La·ncc . d t . ' I ~ d" b St ~ 8. 1.." l' hu 1n regal' 0 recen~ anl~a SLU las y . anLon 1n W;llCl ne as

postc:lated that dUT.:lble fibrcLls material acts as a carcinogen due to its

'''These 0i)tic:<tl t~c::':lLqu'::3 Gnd the US? of the 5ilffi lengtJ' cutoff \!erc
establ i3h·..~(.l b·2C:.l·.l~~ :.yf .~~lst"!."i...:.:~:ei.-!t li~:-:~~::.~t~t."':1s.
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Table 1

RESULTS or FIum SIZE DISTl:.U!;,rro:\s BY ELECTRO:\ !-·lIcrWSCoPY'"

Fiber Size Distribution
(5000X electron microscope)

Operation

Count
~Iedian

Length
(~I)

%
>5].1

----------------------

1.4 2.0 4
1.0 2.0 2

0.9 2.2 2
0.8 2.4 2

0.9 2.3 2
0.7 2.2 1

Friction
f.lixiIig
Grind.ing, cutting &~rilling

Pipe
Nixing
finishing

Textile
fiber" pl'~paration [[ ca:rdi.ng
Spinning, T\·!ist.ing & ,·:eaving

--_._------

j'Takcr.. froi:! Eet8rcilce 7.
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structural shape rather th~Jl its physiocheT~lical properties. Also, recent
. . . 1 I . b 1. 9, l.O h . l' r.lanlmal eXpeYlmcnts Wltl clrysolltc as estos uy Pott nve lnGlcatc that

" ... the carcinogenity of fihsrs <3j.Jr1l (in length) Day be less but not

~ortant in cO:l~pariso:1 to the L:ngcr ones; ... " a11d " ... that a length of

2-3pm of the fibrous fO:l"ill of chrysotilc is essential for the carcinogenic

activity ,md eat the cht::mical properties of asbestos."
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