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I. INTRODUCTION

A survey of airborne dust concentrations was performed in the
Unibestos area of the Pittsburgh-Ccrning Port Allecany plant on
August 27-28 by Dr. Morton Corn. The survey was performed at the
request of Lee Grant, M.D., Medical Director, PPG Incustries. The
survey was aimed spéciiically at assessing the degree of cust
control achieved iq'the Unibestos facility with the improvements
made since the former survey ry the author in April, 1966. Also,
Etecause a ne.- assessment technigue £for asbestcs fibters (Membrare
fiiter} is now beinc usec, the present survey was performed by
sirultaneously sampling at the same location with the tracditional
sampling instrument (micget impinger) and the new instrument.

During the periocd of the survey out.oor weather conéitions were
clear, c: .1, and sunny, with outdoor temperatures .n the rance
6C-75°F.

It shoulid be noted that the dust ccllection systen in tke -
Univestos facility was thcorcughly cleaned dﬁrin; tne week prior
©o this survey. Thereicre, i1t can Le reasonably assuned that dust
concentraticns measurec in this survey are representative ci the
iowest conce:r trations wnich can be achieved with the present dust
cortrol systern. . -

iI. SUMMARY AND RECCMMENDATICHS

This survey was performed by sinmultaneously sampling airborne
dust in the Unibestos plant by two different technicues. Recults
of both methods of assessment sucgest that dust concantrations in the
plant are hich when jucdgec by the present U. S. Threshoid Limit Value
for asbestcs dust, or by the recently proposed Britisn guicdelines for
asbestos dust. Because the cust collection svezem was operatinc at,
or close to the max.~um efficlency achievable with present facilities,

Y

nocifications ané acditicns to the present system would eppezr tc De

in eréer. It is Leyond the scose of this report to present cetziled

reccmmendat:ions for system modificaticn, but certain ocvious major
sources of AQust emissicn in the rlant as cited :in Sacuion V cf this
report. -

It is reccmmended that attention be focussed on major redesian of the
present system. It is obviouc that adiit:icnal air capacity for new :
local exhaust hoods will be necessary, and that this Capacity probably ;
cannot be found in the present system, which was not adequately

handliry existing hoods. ;
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I1I. THRESHOLD LIMIT VALUE OF ASEIZSTOS DUST

“The threshoid limit values refer to airborne concentrations of
substances and represent conditions under which it is believed that
nearly all workers may be repeatedly exposed, day after day, without
adverse effect. Because of wide variation in individual susceptibility
exposures OI an occasional individual at or even below the threshold
limat may not prevent,diQCOmfor:, aggravation of a pre-existing condition,

:r occucgpational illne¢s.
"Threshclid limits snould be usedc as guides in the contrc. of heaith

hazarcs and should rnot ke regarded as fin« lines between saie and

danzerous concitions."?

The American Conference of Governmental Industrial dygieniscts
had, in 1967, a T..L.V. for aspbestos of 5 million particias per cutic
foor, as ceterminecd by impinger campling anc counting by light-field
technigvas. In a consicered revision (15t8), the Confzrence encdorsed
‘the retent:ion c¢f this T.L.V. for "mest forms cf asbestos”. Eowever,
for creocecidolite, kecause cf the production of mesotheliomas, it was
recommended that wcrkers be eguipred with air-suppl:ied helmets because
"nc safe limxt czn te estadlicshed f£cr thic fcrm cf asbestes at this_:i:e.“
The Eritish Occupaticnal Hygiene soclety recently -ssued hycienic

.The stancards are tased on

standercs Ior chrysctile za2spestcs cust.**
the cbjective that the risk c©f contrac%ing asbestos ke reduced to

1l per cent cf thcse who have a lifetire's exposure tc the cdust. By
"aspbestosis” the ccmmittee meant the earliest cemonstrable effects on

the luna cue to astestos. These stancards are cited nere because they

are more stringent than the U.S. guideline referred tc above. The expostre

-aas

guicdeiines are:

TAELZ I
EFITISE EYGIINIC GUIDELINES PCR ASS5ESTOS DUET
DUCEY CATLCIAY oMol RIIATION AVLTACID O\TL - MONTHS
Fibvers/om” MPPCr*®s
Negligziktle 0 ~ 0.3 0.C11
. Low .5 ~1.° 0.0ls - C.0¢%4
* Mediurn 2.0 ~ 10 C.CE” - (.2¢
Hicr cver 10 over u.2%

irmit Values

* Extracted frem tne rFrefeace, Threshcld L for _ .
Incdustrzcol liycienists, 1{.4

[=3
merican Confercnce of Geovernmental
Broadway, Cincinnati, Ohro 4520:.
** Ann. Occun. Hve. -1, 47-€92 (156¢&).
" ¢es p3T¥iZen particies per cubic foot{as fibers).

- -— - e -meem . R )
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The concentrations refer to fibers greater than § microns in
length as determined by the membrane filter method.
IV. DI SCRIPTION OF SAMPLING AND ANALYTICAL METHODS .

Because of the current state of evaluation of the methods of
assessing the potential hazard of asbestos dust, the standarc impinger
technic:e and the rmushrane filter technique were used in this survey.

A. Impinger Metnod _ _

A midget imp:nger containing 10 ml of demineralized, distilled .

water wa: operated at 0.i cim air flcw rate by means of a battery
coeratec punp. fértles were agitated prior to withdrawing crops of
suspension for examination in a Spencer Brichtline Haemocytometer Celil.
Particles were counted by viewirc the sample with an otjective lens of
0.25 Numericel Aperture (10x) and a lESx Ocular. Approximately 200-306C
particles were ccuntec in each size class, except where frecuency cf
. occurrence in the viewing field was very low, indicating concentrations
in air far below the threshoicd limi:t value. The ccunting stancar:
ceviation was estimated to be Tl/z, wnere X is the total count for the ) !

warer. Lust concen-

o}

sarple. A blank count was mede cn the diswrlled
rticles per cubic fcot

(28

tration irn the air, expressec as millione <f pa i
(MPPCF), was calculated £frcm the sample-volume, liguic collection
reservoir, andé sarple and tlank dust counts.
B. Membrane Filter Method _
A membrane filter (Type EA Millipore) was used to oktain samples

£or microscepic evaluation of f£iber and dust particle cencentratiens.
=

3

his paper is composed of pores 0.45 ricrons in size and has been shown
to retain, with 130t efficiency, particles down to 0.05 micrcn diameterl.
The filter was first visually exemined to detect any 1io0se dust or
uneven dust deposition. In the few cases where the filter deposit dicd
nct pass this examinaticn it was necessary to resuspenc the ccllecte
gust In distillec water anc rcZilter this suspensicn cn VF grade i
Millipore filiter to .ssurc an even cust distributicn cver the entire

filter area. A ple shapz.i secment of the filter was then placed con &

microscope slide and rendered ccmpletely transparent with Cargille

. = y— e

certified index of~refraction liguics. Cafgille ligquid of index of

1 vecaw, W.J. and Wiffen, R.D.: 1Int. J. A.r Wat. Poll. 1, 501 (1963).
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refraction 1.500 was usually most su:table. The counting of the dust
particles and the counting and sizing of asbestos fibers was performed
with the aid of a Zeiss Photomicroscope using Phase Contrast Illumination,
The objective lens was a Zeiss Neofluor Ph 63x with a numerical aperture
of 0.90. The eyepiece had a magnification of 20x and contained a
calibrated Porton graticule. The optovar featuré of the Zeiss scope
contriktuted to the totalimagnxfication of 2016x. Resolution was
approxirately 0.35 ricrcns. Particles and fibers o size 0.20 microns
could te detectad. '

In the evaluaticn procedure, all particles and fikters in the
Porton fielé of view were ‘ccunted and tie fibers were grcuped by fiber

length .into three categories (less than five micrens, five to ten microns,

.

-
-

and larces than ten ricrons). This procecure was repeated for a number
randenly selected fielés crn the face of the filter. Because only a
porticn of the tctal filter area was evaluated £y this method, it was
recessary to correct the ccunt by the ratio of the totél filter area to
the evaluateZ area. The resultant particle or fiper number was civided
P
£

ter concentration

| X4

by the velusze ci the air sample to obtain cust or
expressed ac millicne ¢f part:icles ger cusic foot (MEPCT. )
The statist:zcail :eliabilitj cf the evaluation was expressed as
the standarc cdeviation, caicutlaz=2d as Nl/z, where N is the particle or
fiber count. .
The procedure outlined follows, in its essential points, that

recormendeé by J. R. Lynch and H. E. Ayer in their article "Measurement

of Acbestos Exposure® which arpeared in the JSournal of Occurzaticnal
Medicine, Vclume 19, January, 1968.
. RESULTS AND DISCUSSICH

Measured concentraticans of dust and asbestos fibers are summarized

<

in Table 2. All samples were obtained in the breathing zcone of men or
at bresthine level in ar:as where men were not at work at the time
sarples were cbtained (in aisles, for instancel. Impinger ané merbrane
filter samples were obtaired simultaneously at the sites shown., Only
at the last five sites were midget impincers used withcut simultaneous
mencorane filters operating.

It is seldof that air sampling reveals a picture as consistent
as the one depicted by the fata in Table 2. Wwith the excertion c¢f two

samples obtained with the impinger, all results incdicate concentrations




in excess of the present U.S. Thresnold Limit Value of 5 MPPCF. It
should be noted that the U.S.T.L.V. is in terms of total particles

and not fibers alone. This approach stems from epidemiological methods
initially used in surveying the asnestos industries. Accordéding to the
British classification, three membrane filter samples were in the Medium
dust cateaory (0.057-0.28 million fibers (5 um) per cubic foot) ané the
remaining six samples were 1n the High dust category ( 0.28 million fibers
()5 un) per cubic foot:.

These results suggest that wlth tne present dust contrcl facilities
operating under optimum conditions of raintenance, dust concentrations are
high in the Unibestos plant.

The h:ghest concentrations of dust were measured at cutting stations
and in the vicinity cof the. feedc stations in the raw materials formulation
area. The high results at the builéup static:. weredue to dust frox the
feed area backing up to the buildup zrea. The high dust levels at xie

Uniclad area are surgrising, but it was notec that the men use a special

-~

abrasive spornce to smooth the rells and this may contrikbute to the dust.

Exnaust hocle are not used in this area. .
Possiktle meicr scurces cf the excessive &ust are nct parsd <o tinpoilint
and they will now be citel.

A. Raw naterials foroulaticen area.

[ 24

. Transfer of asbestos from bags to feeé bins and recovered
asbestos from the collection "house" to kins are major sources of dust
erassicn. Present efforts directed at pneumatic pick-up cf scrap will
reduce the latter source. ]
; 2. lirne feec bin Loods are nct effective based cn meastred
face velocities. The new bin hood design is superior to the old desicn,
but the need to cgen astbestcs bags from the tops :cf bins results in low
air velocities at the bases of bin cpening faces. The protlem is the
cloping face c¢esirn of the bin entry.

3. Low rcom air velocitles in the feed drea indicates poor air
turnover in this room. Velccities were 20-30 fpm.

-\ 4. Docrs remair ogen in the scrap Storage bir and cust entars

the room a. materizal drops to the base ¢ the kin and "pulses" the cdust-

lcden air outward.




5. Flour sweeping_and cleaning in this area generate a
large amount of dust,

B. Unibestos Cutting Area

. 1. Absence of hood at No. 3 Line Unloading Station.
2. Line No. 3 “"push-pull" hood system at cutter is inefficient.
The “push"™ and "“pull" areas are equal and the jet merely “splashes"
off the "pull" -~cad after expansion in transit.
3. Line YNo. 3 exit hood ineffective.
4. Lire YNo. ¢ cuttincg hood is downcraft on the left side,
sice draft on richt sicde. The latter ic ineffective.
5. The hood set-up for Line lo. l.,a canvas hocd 1installed
by the operator, appeared to work well and should be lookred at for
permanent design anc use on Lines 2 and 3.

Thus, the problem 1n this area is really one of'poor or non-
existent locel exhaust hood design. It is beyonc the sccpe of this
report tc present ceta2iled hocd designs. The designs recuirad at these
sites a.e not elaborate, but the additional a.r capacity must be in the .
dust ccllection system. Informaticn conveyed to the author by

¥r. Dolawawy indicatez that the present system Coes not have this capacity.
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