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A Standards Advisory Commictee for Asbestos (OSHA) has recoamended
& tipomn limit of two fibers graster thaa five microms in lengch par
cubic ceatimecar. This preposal, bssed on & (Nstioual Institute of
Occupuioa;ll Safery and Health) NIOSH criterts document, would noc be
effective for two years, in order to allow the {nstallation of the
necessary enginesering coutrols. This advisory committae, reprassnting
goverment, laber, and industry, 2lso suggested that the future standard
include 2 prograz of comprshsnsive madical surveillance which will be
the topic of my discussion today,
According to the proposed racoemendations, medical surveillance
-“ required, except vhere & variance from the medical requirements of
this proposed standard have been granted, for all workers who are exposed

to asbestos as par: of their vork savirommene, .

SLIDF 61
For the purposes of this requiremant, the term "axposed to

asbestos" will be interpreted s&s refarring o "time-weighted average

exposures above 1 fiber/cc or peak exposurss abovs 5 fibers/ce.”

SLIDE #2
The aajor objective of such surveillance vill be to iasurs the
. proper nedical ;Aug-n: of iadividuals who show evidencs of rasction
to previous dust exposures, eithar dus to excessive exposures or

ususual susceptibility. Such medical mansgement might include job

placement, improved work practices, cessation of swoking, or specific
therapy for asbestose-ralated disesse or its complications.
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However, madical surveillance cannot be & guide to adequacy of currest
centrols vhen eaviroomental daca and medical examinations ooly cover
Tecent works experience because of the prolonged latenc period required
for the development of asbestosis and necplases.

According to NIOSH criteris, medical surveillance should ipclude
pre~employasnt medicel examinations of applicants, pericdic medical
evaluations of exposed vorkers, and other recommendations such as &
comprehensive madical examinsticn on taraination of eaployment and the
uaintensncs of medical records by the empleyer. Firse, lat's talk
‘about the components of the preplacement medical examfsaticn as

recommended by NIOSH. In taking 4 medical histcory on & new employee,

SLIDE #3 .
it {5 of special interest to know whether or not thers was a past

exposure to asbestos or other "ftb:nu-produeta‘;" dust. Previocus
axposure, {n conjunction with a history of cardiopulmonsry or gastro-
intestinal disease, might contraindicacs the placsmmat of a sew axployes
in an area of ashestos exposure. Smoking babits are alse aa integral
pare of q_.udtul history and may influsnce job placemsnt since the peril
of lung canssr from asbestos exposurs is Locrsased by smoking. In fact,
casts conducced by Selikoff and Hammond have shown that ssbestos fnsula-
tiom workars who smoks have 90 times the incidence of lung cancer
oompared to smoksys with no 2sbestos exposurs.

The seeond part of the preplacement examination would include &
complete physical with specisl actention to pulmocary rules, clubbing
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of the fingars, sad other cardiocpulmonary signs ofren sssociated with
' fibznsis in the lung. Laboratory tests should L{ncorporate routine
¢linical chemistry, & chest roentgemogram (PA 14" x 17*), sod messuze-
ments of pulmonary function. Ia the NIOSH criteria, the messucszments
of pulmonary functicn which are required include:
1) forced vital capscity (¥VC), i.s., the greatest amount
of air that caa be expired after a maxival inspiracory
sffort, and
2) forced expized volume in ona second (ml). f.e., the
fraction of the vital capacity axpired i{n one second.
The vital capacity (FVC) say be asormal but the cimaed
vital capacity (ml) greatly reduced in diseases such

as asbestosis, due to lower airway eaﬁl:rzeuon and
subsequent increased resiscance to flow. Thus, 1f cthe
results from & pre-exploymant exsmination revesled az
pre-existing lung diseass, placement of that {ndividual
in an area of ashestos exposurs should be discouraged.

SLIDE 24 ~

CR In addition to & comprshansive pra-employment exaaination,

periodic medical surveillaace of asbestos-exposed vorkers 1is also s
recommendation in the proposed NIOSK criteria. Hietory and physical

examinstion will be siamilar to that of the pre-employmsnt examination.
Eowsver, NIOSE criteria specify the frequency of chest x-rsys and
pulmonsry fumction tests. Thase tasts, to ba performed at the employer's
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expanse, vill be done every two years om all employees expesed to
asbastos and annuslly on those iodividusls:

1) who have s history of 10 or more years of emp loyment
iavolving exposurs to asbestos or,

2) who show roencganographic findings (such as small
opacities, pleural plaquss, pleural thickening, or
pleural calcification) vhish suggest or indicate
poeunoconiosis or other reactions to asbestes, or

3) whe have changes in pulmonary function which {ndicate

restrictive or obstructive lung disease.

SLIDE #3

Other proposed recommandations in the NICSH criteria entail a
comprehensive medical axamination on terminacion of employmsnc. This
examination is to be performed on all workers exposed to asbestos and
should include the previcusly mentionad components of the periodic
nedical examinsticns. Maincenance of all medical records of exposed
exployees is the resporsibilicty of the employer; such records will
be kept for & period to be detsrmined by ths Secretary of labor ia
aonlul:i;tn with ths Secrstary of Hsalth, Education, and Welfaze.
However, ths present emargency scandard for asbestos specifies chat
all recozds be msintained for at least 20 ysars. As far as accass
to medisal records is concerned, the propossed criterisa state that
these be made aveilable only to Health, Education, and Welfars and
Department of Labor physicians and medical consultsats, and physicisns
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desiguated and suthorized by the amployse. Whether or nst che
medical represencative of che employer would have access to these

reacords is not clear et this timg.

SLIDE #6

O the request of t:hctbtnceor of NIOSH, Dr. Marcus Xey, the
American Industrial Bygiens Associacion (AIHA) has submfcced {ts
comments on the proposed NIOSE recommendations vhich are to be
L{acorporated i{nto the proposed standard for asbestos. The AIHA had
several ressrvations about the details of the medical surveillance

" program and has recommanded the fo.ilowing chenges:

1) Spusum cycology {s of limited value and should mot be
ded, Because of their sporadic appsarancs aand, {1 the
case of fibers, their relation to recent dust exposure, the

AIBA vas of the opinion that the quantitative assessment of
ashestos bodies and fibers in sputum was not, La the light
of present kncwledgs, & very usaful procedure.

2) Zogpsye shoyld {nclude boch ¢ lecersl end poeCesiors
antarior view. The AlHA feels that pericdic xerays can be
extrenely beneficial in detecting sarly lung structurs changes
if & lacersl, as well as & posterior-anterior visw, is ctaken.

3 tecords §! d be made aveilabla to thosa
i to wh the layaa releases ths i(nformsation, and
to the g;%r § medical repressntative. employer
{8 responsible for the heslth of the employes, it was felt
that his msdical representactive should have access To the
-dtcgl records,

Ia refareses to the proposed NIOSYE recommendations oa medical
surveillancs, the Industrial Uniocu Departmant of the AFL C10 has
submitted 1its commonts to the Qccupational Safecy and Gealth Adaine
istration. The NIOSK critsria on medical surveillancs are acceptsble
to the union with the following qualifications:
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1) Medica] examinscions should be paid for by the explover
rformad by the physicianm of the emplovee's choice, The
union feels strongly chat the employes should have his choics
of physicians and that examinations by a company physician
might, in scoe way, jeopardize the job security or job placement
of the employss.

2) All oed coyds and results of such examinations

shoyld be ths propertv of the emplovee and relsased only to
such persons as he chooses and to HEW vho may not relsase
them to tha employver end vho shall hold them undar conditions
of strict conf -n:ung. Agaia, the union strasses that an
employer should NOC DaVE access to such records in the event
that he (the amploysr) aight use them against the employes.
Should this right of vorkers to confideatial handling of anede
ical information be incorporacad imco law, medical surveillanca

. of exposed workers would be a difficule, Lf not impossiblae,
problem,

In summary, I have discussed the proposed recosmendations on
medical surveillance vhich may sveantually be incorporated into the
asw standard for asbestcs. Whether or not all of thase {tems vill be
{ncorporsted 18 net kzown. Howsvar, nost of the recommandacions --
such as periocdic medical exsaminations which include chest xerays and
pulmonary function tests -~ sre sound and should be used i(n monitoring

workers exposed to asbeatos,

RIT/jed
snmn T
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SLIDE #1

DEFINITION

THE TERM "EXPOSED TO ASBESTOS” WILL BE INTERPRETED

AS "REFERRING TO TIME-WEIGHTED AVERAGE EXPOSURES

ABOVE 1 FIBER/CC OR PEAKS ABOVE 5 rimers/cec.”

i d
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SLIDE #2

1, PROPER MEDICAL MANAGEMENT OF INDIVIDUALS WHO
SHOW EVIDENCE OF REACTION TO PAST DUST
EXPOSURES DUE TO

.= EXCESSIVE EXPOSURES
= UNUSUAL SUSCEPTIBILITY

*.
2u.?EANNOT BE A GUIDE TO ADEQUACY OF CURRENT CONTROLS
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SLIDE #3

DREPLACEMENT EXAMINATION

1. History
A PAST EXPOSURE TO ASBESTOS OR OTHER DUSTS
B. HISTORY OF CARDIOPULMONARY OR GASTROINTESTINAL
DISEASE
C. SMOKING HABITS

2, PHysicAL EXAMINATION _
= SPECIAL ATTENTION TO PULMONARY RALES. CLUBBING
OF THE FINGERS, AND OTHER CARDIOPULMONARY $IGNS

3. LABORATORY TESTS
A. RouTINE TESTS

B, CHest X-ray (PA 14* x 17%)
¢, PuLmoNARY FuncTion TESTS (FVC anp FEV,)

-
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SLIDE #4

PERIODIC MEDICAL SURVEILLANCE
OF FXPQSED WORKERS

1, CHesT X-RAY AND PuLMONARY FuncTION TesTs

A, PA - 14" x 17"
3., FVC anp FEV,
c. EVERY TWO YEARS ON ALL EXPOSED WORKERS
D. ANNUALLY ON THE FOLLOWING WORKERS:
- THOSE WITH 2 10 YEARS ExPosure
« THOSE WITH X=RAY CHANGES
= THOSE WITH PULMONARY FUNCTION CHANGES

2. HisTory AND PHYSIcAL EXAMINATION

A. CARDIOPULMONARY SIGNS OR SYMPTOMS
B, SMOKING HISTORY
¢, EXPOSURE HISTORY

SF6SE60 dNa
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SLIDE #5

QIHER PROPOSED RECOMYENTATIONS

CoMPREHENSIVE TERMINAL MEDICAL EXAM

A. ON ALL WORKERS EXPOSED TO ASBESTOS
B. SHOULD INCLUDE COMPONENTS OF PERIODIC EXAMS

MainTENANCE OF MeDIcAL Recorps
A. FOR A PERIOD TO BE DETERMINED
B. EMERGENCY STANDARD STATES 20 YEARS

Access To MepicaL Recorps ONLY BY:
A. HEW AND DEPARTMENT OF LABOR PHYSICIANS
AND MEDICAL CONSULTANTS
3. PHYSICIANS DESIGNATED AND AUTHORIZED BY THE

EMPLOYEE

96SE60 ang
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SLIDE #6

COMMENTS ON NIOSH MEDICAL
—SUBYEILLANCF PROGRAM

1., AIHA
A SPUTUM CYTOLOGY OF LIMITED VALUE AND SHOULD
NOT BE INCLUDED,

B« X=-RAYS SHOULD INCLUDE BOTH A LATERAL AND
POSTERIOR-ANTERIOR VIENW.

C. MEDICAL RECORDS SHOULD BE MADE AVAILABLE TO
THOSE PHYSICIANS TQ WHOM THE EMPLOYEE RELEASES

THE INFORMATION, AND TO THE EMPLOYER'S MEDICAL
REPRESENTATIVE,

2, AEL-CIQ CInpusrmrai UNION DEPARTMENT)
A:. MEDICAL EXAMINATION SHOULD BE PAID FOR BY
EMPLOYER AND PERFORMED BY PHYSICIAN OF EMPLOYEE'S

CHOICE,

AT MEDICAL RECORDS AND RESULTS SHOULD BE THE
" 'PROPERTY OF THE EMPLOYEE AND RELEASED ONLY TO:
- DESIGNATES OF EMPLOYEE
~ HEW (UNDER STRICT CONFIDENTIALITY
WITHOUT RELEASE TO EMPLOYER)

2r655£60 4nQ
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DISCUSSION OF PRESENTATION
Bezry J, Trochimowicez

This standard {3 startsd primarily for asbestos workers but what adout
other workers that have exposure to asbestos?! I can see by the criteria
mtthoymsttqtmtodo,butbavmwpooplomwcomukup
undar medical surveillance!?

Evidently it is going to be, at least the proposed recoemendatica says,
an employee dossn't have to be a "so~called asbestos voriar”. If ths
eployes had an exposurs to asbestos greatar than the definitiom (1 fider/cc)
or peak valuss above 5, then be is an asbestos worksr urder the law ant
&wmawnmncoyutottmmuumuuu
utusmauemmm:mw;cig,mwtwm
under swrveillance? )

o5, ZsTp n':m,ummtulmm‘tmmnmmm,
1f you don't get caught at that mement by radar, you're probably all right.
But this ig 20t definsd as & man vhose occmpaticm statistically exposes
him to asbestos, 1ike an insuletion epplier, bud rether sy eplayee vho
is exposed to more than 1 fider/oc timeareighted sversge. That, by
dcﬂa&ﬁm,Whﬂth&hm
mcm-gcmmmumtmthutmmc
reference t0 in your speech that should de comsidered?

Silica, conl dust, beryllimm,

Dp. Zapp I think the iwportent thing to mote bere is the direct besdecn
collision between the labar point of view and the marsgement point of viev
(she AINA point of view) in respect to tha oomfidentiality of msdical reccrds.

DU 037178
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labor wants €0 Xeep them entirely secret fram the employer. They have s

" resscn for it. We dan't understand that perticularly ia Du Pomt bectuse
we've never cperatsd in this wey, Some of the trades represented by the
internatiocnsal unicns have been burned in the past. When the eployer
finds out that & man begins to show scae signs of pasumoceniogis, he's
fired=othat’'s the end of it, These Pecple are fighting far their jobs;
they're protecting their positions. They're sxying, 4cn't et the employer
know that T have spots on my lungs becsuse if you do, he's going %o fire
me. There 15 & 1ot of bitterness there and there's beem & lot of trickery,
in a vay, too. Under the Coal Mine Safety Act this issus came W axd it
was agreed that the eployer would not take the chest x-rays. " He vould
get them dens by same indepexdent perscn or A growp of doctars who wers
consultants, They found ocut that scme of thess independent comsultants
nad agzeed with the wmployer that vhan they weuld 40 & chest X-ray, they
would have two filns in the cassetta. The exploywe would get coe and the
eployer the other cus. As & result, the United Mine Workers simply
boyoatted the whole program and damsnded that all x-rays be taken by

the Depertaent of Health, Educetion and Welfare., This fortumtely didn't
carry. HIW weuldn't pick that wp. Now I think that there are scme severs

penalties ‘doators who do take double £4ims. The Regulations specifically

say that you are not allowed £o do 1t; it will be s viclation of the law
1f you carried out this Xind of trickery, labar's demard has been backed
thet the informatico be confidestial to them and to HEW. It (s too Bad

that this kind of exployes-employsr relationship exists in these industries,
Fortunately, ve haven't bad to comtend with that kind of thing in Du Peat.
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We woulin't take sdvantage of labor o this point. I hope we cen wark
out & ssiisfactery compramise because certainly in sur oun Coopaxny, it
is essantial in the werkings of cur medical prograr to let the docter
kmow the condition of his exployee. I dam't see how you can possibly
Justify baving = plant doctor om the payroll if all of the laber pecple
are going cut and having their examinations dcme by scmeone elss st the
aployer's expense, Without azy sccess by the plant doctor to those
records, the whole system will bang or fall cn how they resolve this
isgus. The final decisicn will be made by ¢he Department of labor.

Is there any possibility of a dusl standard along thase lines of
Physical examinations, cne for the transitcry type soplcyee versus the

permanent szplayee with Du Pont? Has there been any discusaicn on it at all?

I vauld interpret the proposed regulation to say that 4f you put a man
into a positicn vhare he is expesed to more than L fiber/ce, that he has
to coms under the medical swrveillance progran. Es has to be exxnined
overy two years op periodic examinaticn until he has accummiated 10 years
exposure, thsn he goes on an aznual basis., I think tiat is the only
difference. , : )
:'ammummmmumumwmxcmMn
uta:w_'&_m coatractars over & paricd aof years. Are thare any
Dr. Zapp You will notice thst on the pre-mpployment exmmination, you
will heve t0 taks & histary of past axposure. I think it would figure
into that. I he tells you timt he's never had an exposure in his life
before &t you taks him &t his werd, I think you're Justified.

DU 037180
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Q How does this timseweighted average of 1 fiber/cc relate to the 2 fibers/ce
previcusly discussed in the recommended standard?

A, Iz, Zxpp Just like with noiss, you bave a noise limit that is safe for
mman exposure and you don't have to wear protecticm but at & scameviat
lover level they will probably specify that you go intc & ccuservation of
bearing progranm which is madical surveillance, and that's what they're

doing hare.

neh
T/18/72

J.
'_
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SURVEILIANCE CF THF ATMOSPHERR

This section will indicate the method that is currently recazmended
by the Department of labor to be used for evaluating ezvircomental
conditions of asbestes cperaticns. But, before this is undertaken s
reviev is to be made of the first method--impinger collection axd the
subsequent change to the present procsdurs of filter collection.

The first standaxd for controlling exposure to asbestos vigs reccmmended
in 1538, This was based o & study by Dreessen, et al.* of four asbestos
textile plants. The stuly was & joint effort by the U.S. Public Health
Service and the Northk Carclina State Boerd of Health, A temtative lLimit
of § million particles per cubic foot (zppe’), using the impinger collseticn
teciniquse and light field microscopy, was l'l“tlt'ﬁ..' Thase Lnnstiﬁtcru

found numarous cases of paewmOconicsis vhare concsmtrations exceedsd this
valus and coly tlTee possidle cases when tha concsntrations wers below

this value. To recall s Doint, the lateat period for developamnt of
disesse is cn the crder of 10 to 20 years. In this study, only five
persons had been exposed for more than ten years o eenecatz:ttim froa

0 %o 4,9 mppe?., Noms of 39 perscus exposed t2 concentrations below

2.5 mppet 3 evidence of asbestosis. In sdditicm, caly six of these
39 had been_smployed mcre than five years. Another factor of this stuly
mml&dw#tuumm. 0f the total 54l eployed,
333 of them bad worked less then five years in the textils induatry, 66
were aaployed for ss loog &8 ten years and cnly two for mexe than twenty
yours. The average age of thase textile workars vas about 32 years.

“Dresssen, W, C,, J. M Dallavalle, J. I. Zdwvards, J. W, Mller, axd
R R Sayers, A Study of Asbestcais in tha Asbestos Textils Industry,
Public Health Bulletin 42h1, 1558,
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The investigators recognized these limicacions and scazad, "$S mppef may
be regarded tentatively as the threshold value for asbestos-dusc
exposure until beczer data are availabla."

What about the impinger collection =achnique that was used in this
study to determine the degree of dustiness? The standard {mpinger mezhed
was used because it ves the accepted means for assessing the dusty crades.
Although it scill retains that function today, the trend is toward the
respirabls fraction and gravimetric means of assessmant.

In the impinger, air is dravm through a glass jet sat at a fixed
distance from the bottom of & flask. The jet.is immersed ia water,
aleohol, or a mixturs of both. As the particles striks the bottom of
the flask they bacoms suspended {a the liquid. Colleccion efficienciss

vary but srs gensrally on the ordaz of 981 for particles grastar than
1L o 2 m.

The sample must be counted within 24 hours of collection., This {s
to reduce the chanca of the particles to flocculate or for some small
particles to go into solution. A esmpls is withdrawn from the collecting
£lask and placed iato & counting cell. The counting cell should be no
mors than 1 om and ne lass than 0.25 am in depth. Setcling times of the
particles geh call vary depanding on their size, density, and the
collecting media. The period to allow for particle settling varies from
20 to 30 mimutss., All of the particlas will not settle ia this time
spen. Once startad, the count must be completed within ten mimutes. All
of these fastors hawve to be recorded in order to reduce the known
varisbilicias vhen comparing studies involving dust counting.

£565£60 dna
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The microscope usad for the standard dust counting method canm be

& lsboractory grade optical unit with a 10 power objective lans. Counting
{s done under light fisld techniques st about 100 magnification. Ths
sras to be countad shall be defined preferably by am ocular grid or by
rulings on the counting cell.

This mezhod requires very clean sampling aad counting apparatus,

a dust-free sres for both preparstion of equipment and for counting,
exparience with ths techniques of dust counting, snd paciencs. This is &
vary tedious procedure and experisnce vith it {s not gsined overaight,

What are scne of the inadequacies of this procedure vhea comparisons
are made vith the nev mathod? In those studies very few fibers were sean
{n the counting cell. There are two rsasons for this; thay are:

1) the impinger is not efficient for the collection of fina particles
(fibers) and 2) the uulvi.u' power of the microscope L2 uot adaquats to
datect small particles.

The impinger has & collection efficiency related to the asrodynsaic
size of the particulate and {8 not sffici{ant for particles v'ith falling
speeds less than 1 um unit demsity sphere. IElectron aicrographs reveal
that many of the sirborne asbestos fibers are on the order of hundredths
to tenths ; .:“dcm in dismeter. In comparisons with other mechods, {t
was noted :E:":ho impinger collected only about one cut of every hundred

sirborns fibars. Of the total dust count, fibers made up usually less

thsn tem percent of the total count.

$S6S£60 4nq
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In addition to not being able to resolve very small particles, ths
sasll fibers would not seccle in the allottad time to that plans {a the
cell vhare pareicles sre to be counted. This would alse reduca the
nunber seen during the counting period,

Ispinger saxples ars not bandy for long personal samples, This s
primarily dut to both evaporstion of the absorbing media (alcobol) and
the movemant of the worksr,

The confidence limits of s dust count improve, as the aumber of
particles counted increase, Bacause only s few £f{bers ware ssaz in
impinger samples, it was decided to count all particles in the councing
=i11 et the established plans. This result gave as overall appraisal of
dustiness rather than sssociating a f£iber count to 4 dagres of hazard.
The originsl investigators reslized this polat. It was felt by them aad

others that {f chis level of dusciness (TLV) ves not exceeded, thar the
ssbestos hazard would be reducsd.

The TLY of $ mppef,based on the esrly scudies of Dreessan and ochers,
vas {n effect frem 1946 to 1970. Howsver, in 1368 and 1969, tentative
standards vers proposed that wers based on 8 new mssthod of collection
and counting,

It was evident from the precading discussion on the impingar sathod
that Audﬁ_z‘pmodm vas nseded to obtain s statistically useful index
of airborne fiber ecomsentrations. Iatsrest im the fiber content arises
from the nead to measurs that {tem {n the enviromment that is the most
-ﬂm te the diseass causing sechsnism. A correlation betwesn fiber
count and disease or exposure and heslth vas needed.

S5655£60 4na
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varzow vertical channal batwean two glass coverslips. Halfway between

As this aspect of asbestos” f{ber comcentration to disease was
reviewed, {t was made known that the British wers using & mechod vhersby
asbesctos fibers wers counted i{n the vorkroom atmesphers. Thsy had
scarted out ia 1951 wizh a thermal precipitator. But because this unit
did not count f£ibers losger than 10 um, a better msthod was sought. In
1960, chey started using a longerunning thermal precipitator and were
able to collect and count the long fibers. Thay made & sacond change in
1965 when they scarted collecting samplas with cellulcse menbrane filters.

As an informational nots, in the standard thermal precipitacor,

dust-laden eir is drawn vertically into the sampliang head and dowvm e

these two coverslips is stretched a horizontal v‘;n. haated alectrically.
Dust is depasited by a tharmal effect, opposits the wire, in two strips
oa :Qn emnu”: The aoverslips are thea mounted, dust side down, omn
microscope slides aud the dust {s then counted,

In the "long-running” thermal pracipitator, the dust-laden eir is
drawvn from a vertical passage and along & horizcatal channel, the floor
of vhich is forsad by a glass covarlsip. At first particles settle cut
from the air by gravity and the remaindar are precipitated tharmally
bensath ‘&:“ wire.

L3

N
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With the British already using s methed to count asbesces fibers {n
the vorkrocm atmosphers, we felt it was necessary to arrive at & similar
procedurs.

In 1968 and 1369, the American Confersnes of Governmental Industrial
Hygieniscs published nocices of intended changes to lower the TLV frem
5 mppef to 2 mppecf based on light field counting techniquas. In edditicn
to this, 8 value of 12 fibers per milliliter of eir was suggsstad ss an
alternacive for the 2 mppcf. The fiber count was to be determined by
the membrans filter method at 430 X magnification, phase contrast
{llunivation. 0Oaly fibers grestsr than 5 \m {n length were to be counted.

’ In 1970 and 1971, che light f£ield techniqus TLV was eliminated znd
ouly cthe fiber count technigue was recommended. Also in these years,
the TLV wes lovered from 12 fibers per al to 5 fibers per al. This
change in the saspling and counting cechunique was brought about by work
carried out by the Division of Occupaticnal Health of che U.S. Public
Heslth Servica. Their study carried out in asbestos taxtils plants, vas
concerned primarily with obtaining soms relationship of dust counts by
impinger sampling to fidber counts from -cabgcu £41tsrs using a highar
resolution micrescops cbjective for the lattar. The informstion they
obtainad vfl' nOt maant at that time to replacs the standard {spinger

ras

mathod, With the retios they cbtained they attemptad to:

1) indicate an sppreximstioa of the relationship of impinger

counts to f£iber councs from Britsin,
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2) give same indication of fider counts fram persomal seples,

3) dntm scme index which may be used in the absence of better
information %o estimate the propartion of ssbestos in & mixed
dust exposure.

From this study the following relaticnships wers determined:

t 0 e Mambrans Filter Method Tiber length
1 rppe? 10 fibers/ml a1l fibers
1 mppet € 2ibers/md > ‘ S un
1 mppet 3 fivers/ul > 10 um

This study shows the effect an the TLV intended changes of 1568 and
1969 of 2 mppef or 12 fibers/ml for fibers grester than 5 .3 in length.
Based cn the established TLV of S oppct still being used st the time
of the study the following equivalent relaticnships ocsxn be stated:
Total fibers - 50 fibers/ml
Fiders longer then 5 1m « 30 fiders/ml
Fidbers longer than 10 \m - 13 més/u
If the suggestsd level of exposure was 0 be limited to 5 fiders/ml
for fibers greater than 5 |m 1o length, it can be seen that the impinger
tn@imé:dmtnvumat!nalmcf. This woulld be near
the lower practical limit of sensitivity of the impinger tecmique.
Accurate measuremsntts woulld be very difficult by the impinger asthod.
Anctlar fact vas that this relationship was cbtained for ssbestcs
taxfile mills and would not necessaTily be valid for other industriss.
In faghs, the results ocould not be related from oue plant to ancther for

the sams cperatica.
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ne defizite result of this atudy was that the estimate of risk
of dissase should be based cn fiber counts sincs this method yielded a
more direct estimats of airborne asbestos concentraticns.

This lesds us to the procedure reccumended by the Naticoal Instisute
of Occupational Safety and Health to be used for sirborne determinations
of asbestos conceniraticns.

(-] n ]

The saspls should be collected ¢cm & 37-nillimeter "Millipare”

Type AA filter mounted in an open face f4{lter holder. The filtars are
contained in plastic filter holders and are mgperted om pads whick alse
844 in controlling the distributicn of air through the filter. To yteld

a mare uniform saxple deposit, tha filter-holder face-c\iPps shoulld de
ramoved. Tha riltars Just descrided are oftan referred to as Field Mcuitors.
They come presssexbled from the Millipors Corporaticn. The stated pere
size of these filters is 0,8 um. Collectiocn efficiency is very high fer
particles below the stated pars size. Particles are collected on the
surface of the filter. They do not penetrate into the filter structure.

Tt must be eaphesized that this precedure is only good for Millipare
caz-pmuaéj‘zﬁtm. If any other mambrane filters are used & relaticoship
has to be Jeveloped betvem both fypes of filters.

There are tinres choices of filters that can de ardered for the Fleld
Moniters. The cno recammmrded i3 the white with no grid markings. This

mwn-mmmmuammrammm.

6565£60 4nQ
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They ars as fellows:
1) the nounting media doas not clear the grid markings on the
filcer, and
2) scmetimes che grid markings may i{aterfers with fibars chat
ers to be counted.
The other choice, the black filter, i{s not able to be cleared.
It is advisable to sesl that portion of the filter holder that s
not remsoved during the sampling procedurs. Aftar sampling, the top section
. that is replaced to cover the face of the filter, should alsc be sealed.
Sampling flow rates may vary from 1 lpm to 2.5 lpm which {s just
abeut the maximum flow rate cbtainable by persensl sampling pumps. Ia
one Federal Govermssat publicaticn ths recommendation wvas to use 2 lpa
as the flov rats snd & ninizsum ssapling time of 1% minutas when an

evaluation vas needed to detarmine {f there vas the possidility that the

exgursion limic of 10 fibars/ml might be exssedad. There are socae
definite problems with such & recommendation. They are:

1) When it {s evident that the TLV {s being exceeded, s lS-minuce
sample may ba too long in duraction., If too mueh n:u..-ul is
collected on a filter, thars may be sloughing-off of some of
the hesvy deposics of macerisl, chers will be overlapping of

. tl wich sems actually being hidden during the counting
ﬂu. and with hesvy deposits, thare msy be some shifting
of the fibers vhen the clearing material is used.
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2) The pusp that may be used et this time may not have ths
capacity of 2 lpm., Does this mesn the sample cannot be taken?
No. What (s required though is the knowm fiow rate and the
length of sazple tima.
This recommendation that is referred to sbove, probably is attempting to
relate to the counting requirsments that are nesded in order to obtaiz a
statistically sccepcable sazple. In order o heve an sccurate estimate
of tha number of fibers, cthe statistical error resulting from the randon
distribution of the fibers must be kept reasoaably low. To quote from
the Criteria Document on Asbescos:
“Since fiber counts follow a Poisson distributien, &
count of 100 fibers in a sampls would have & scandard deviation
of /IUU or 10 fibera or = 10%. Thus the 95! confidence linits
would be spproximataly 2 scandard daviations or % 20%. Siace
the 37 ma filter has an effective collecting ares of 853 -

and the projected £iald area of the Porton reticle is 0.00S m?,

each flald reprasencs 1/171000 of the ssmple. Based oa this ratio,

the following aumbsr of fields must be countad to masasurs the

v-rz limits {n various sampling times:"

'?":
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TEale PENT Iciies toigroes

10 2 435 51
15 2 286 s8

30 2 W3 29
%0 1 100 20
0 ] 50 10

2ko 1 26 7

20 2 18

480 1 a8 ]

Thwdcnctrocmdwmu'clﬁmﬂthmtmzoﬁbcs
because particulates mxy be present that would interfere with _tha sccurecy
of the count. This restricts the sawpling parameters that are recamended
to those underlined in the above table.

It is suggested that at laast 100 fiders be counted in a saxple
and that the zinimm mumber of fislds should be 20 and the maximm 100,
Presently the sources ve use for counting filter ssaples only count
20 flelds. '

smgg-muuuuuz“ozmenmmzum
how to spply this ides of statistical acouracy. We know that when ve
are in a high dust atmcsphare that ve are not going ¢o sempls for such o
long period that we will cverlced the filter and make cousting d4fficult.
In this case 20 f£ialds would probably be sufficieat. When we are {n s
14ght dust stmosphere we vill sutcmatically ssaple for a longer pericd
with the idea that enough fiders have to be collected o obtain o good
count. Even if very fev fideri are collected oz & long-running sample
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and for which only 20 fislds are counted, Lt would still be possible
to say that the airborne concentration {s less than scme vslue which
would automatically be very low.
Locacion of Filter

The filter should be lLocated as near as possible to the braaching
zons of the worker. The mest logical place i{s on the worker's lapel.
Normally either aide would probably be acceptable. However, cbservacions
should be made of air curreats ia the ares as the dust may be directed
to ona side or the other of the workar,
Sampling Pump

Thers ars & mmber of bnt:oi-y-panud personal sampler pumps on
the market. Their sampling rates &s {ndicated earlier vary from 1 to

sbout 2.5 lpm. These pumps usually are able to operate continuously

for eight hours. The thrae naaufaccurers' pumps aveilable ars Mins Safety
Appliances' Monitare, Beadix's C-110 Personal Sampler and Casella's
Personal Sampler. Only the Casellz pump does not have 8 visidle rotameter.

This 4s & definite disadvantage because &s the charge decreases on the
battery, the flow race could be reduced without it being noticed. With

the other units it i{s pessible to continucusly chack on the flow rate
during lqi&u and make rsquired adjustments to kesp & uniform flow
rats. Ba%%t. Mtu a unuo:; £flow race is oot as critical as km:g
the voluma of air sampled.

Eaowing sccuratsly the voluma of air sempled {s essential. The
‘seeurats calibration of & sawpling device is nscassary to the correct
isterpretacion of an {nstrumant's resding. PFersonal sampling pusps
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should de calibraced prior to their being used. In the laboratory a
wat tast meter is suggested and {n the field s rotameter is cecavenient.
The calibracion chain is as follows: the flow rate standard {nscrument,
the filter and the pump.

Sample Preparation - (Ia addition, see article by Public Health Service
{ncluded with these proceedings.)

The mounting nedium used {n this method {s prepared by dissolving
0.05 gns of membrane filter per millfliter of & l:1 solution of dimechyl
phthalate sad diethyl oxalacs. 7The {ndex of refraction of tha madium
thus pécpnud is HD 1.47. It s desired to have soms separation of the
!.:Gtcu of refraction between the tcunting sedia, the membrans filtar,
and che asbestos fibers. This is cot as critical ia phase ccm:.:nc as
ip light £ield techaiques. Ths indax of refraction for chrysosile
esbastos {8 1.55 and for membrans filtsrs (s asbout 1.S.

The filter ss received from the field should hava the face cups
sealed {a place. This (s to assure unnecessary concsaination snd the
prevention of damaging the ttlu;.

To prepars & sawple for microscopic sxamination, a drop of the
mounting medium i{s placed on a freshly cleaned, standsrd (25 mm x 75 mm)
mnicroscopié slide. A vedgs-shaped pisce with aa arc length of sbout
leatis ugo; from the filter with a scalpal and forseps aad placed
dusteside up on the drop of mounting solution. I1f che mounting solution
wvas placed oa top of the filtar, air bubbles could be formed and {t may
ba possible for displacssent of the fibars on the filter suzfscs. A
‘lo. 1-1/2 coverslip, carsfully cleanad wich lens tissus, is pleced
ovar the filter vedge. Slight pressure oo the coverslip achiaves

»9I6SE60 4NG
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conte:t between it and the mounting medium. The sazmple mey be examined
a3 socm as th- mount is transparent. This usually requires about 15 mimutes.
The sample should be counted within 2 days sfter mounting.
Evaluption of the Filter Sammle

The filter sarzples mounted in the manner previcusly descridbed are
evaluated in terms of ths concentraticn of asbestos fibers grester than
5 Jm in length, A microscope squipped with phaseecomtrast cptics amd s
4 o "high=dry" achromatic cbjective is suitable for this determinsticsn,
10 X eyepieces, cne of which contains a calibrated reticle st the level
of the field-limiting disphragm, should be used. o suggested reticles
are the Porton or Pattarsenm Globe and Circls. The Porton reticle is
probably used more than the Pattarscn reticls. In the Porten reticls the
laft bal? of the field serves to define the counting arsa of the field.
In refexring to ths counting sccurscy, a minimum of 20 fields or 100 fibers
should be countad. A fiber is any partiacle that has an espect ratic of
three or greater tc cne. All fibers longer <+than 5 um are counted.

1e Caleculation

The following formilae are used to determine the mmber of fibers

per ml:

o, £, .
. Y EREEn ) -«

the effective ares of the 37 mm filter is 555 =

S96S£60 4nag
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2) Average net count X R fibers/ml

Alr volume sanpled (ml)
The field ares usad has to be calibrated prier to councing with &
microscope stags micromezer. For chis exzaple, the assumption is made

chat {¢ s 0.00S mz.
Therefore: 1) K = gfgosmf-> - 171,000

Assuning the average net count per f£ield of 20 fields vas § fibers

and the sawple vas collected at 2 liters psr mimucts (2000 ml/min) for
90 Minutes: Then:

2 %ﬁ%m - %:—g- = 4,7 fibers/ml
Priaciples of Sampling - (This section {s quoted from the Critsria
Document on Asbestos; reviews the topic very concisely.)

"A dust sempling procedurs must be designed so thac samples
of actusl dust concentrstions ars cclhe:uf asccuratsly and
const{stently. The results of cthe snalysis of these semples
will reflect, realistically, the concentrations of dust at
the placs snd time of sampling.

In order to collast 2 sample representative of airborne
dust, which is likely to emter the subject's respirscory
system, it i{s necassary to position a collection apparatus
w&- nose and mouth of the subject or in his 'bresthisg

—

The conseatration of dust in the air to which a worksr
is exposed vnmi vary, depending upon the nsturs of the
operation sad upon tha type of vork performsed by the
opsrator and the position of the operator rslative to the
source of ths dust. The amount of dust inhaled by a vorkar
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can vary daily, seansonslly, and with the veathsr. In
ordsr to obtain representacive samples of workers'
exposures, Lt (s nscessery to collect samples under
varying conditions of westher, on differsat days, and
et d{fferent times during a shifc,

The percencage of working time speat on different
tasks will affsct the concencration of dust the worker
inhales, since che differenc casks usually result i{a
exposurs to different concentrstions, The percancage
can be determined from work schedules end by observa-
tion of work routines.

Tha datly average veighted exposure can be

datermined by using the following formula:

Hours X coane. cu]: A) & rs X cooc. task + ote,
Hours (or actual hours worked

The concentration of aay air contaminant resulte

{nog from an induscrial operstion slso varies with

time. Therefore, e longc:.ulplm time will better

approximate the sctusl sverags.™ .

Sema information has baen dons on {nsulators and the varicus tasks
that they ﬁ-‘:!on ia their work. The jobs performed by the insulating
vorker have, divided iauto six areas and ers cutlined as follows with
the approximace time speat at each task: '

1) Prefabrication (10%)

msterials are pre-cut and shaped using hand or power saws
2) Applicacion (40)
matarials are fitted, hammared, or carved and attached to

the surface to be coversd
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3) Finisking (30%)
ngtu-u.u are coated with asbestos comtaining cements,
resins, ssbestos or cottem cloth, cr sealers
L) Tearing Out (10%)
removal of old or unusable materials in the process of
insulating or reinsulating
5) Mixing (S%)
cements are mixed separately or in cambination in buckets
or troughs
6) General (5%)
clesaning wp of old insulsticn, transperting of materials, ete.
In one set of studies the tow asbestos fider comcentrations

were found at the various tasks:

Concentration

ppes

Cperaticn 0 | JMsan
Prefabrication 9.0 0.1 - 25 7.0
Application 5.8 0.1 = 65 3.7
Finighing 2.9 0l = 25 2.9
Tearing Out 9.2 0.2 - 27 5.8
Mixing 2.6 0.2 = 18 8.5
General 5.0 0.1 = 2% 1.6

m-&mm- in the range columa, it vill be noticed that there
-
is a wide variability of airborns concentrations. It seems that there
are two definits cperaticns of significant exposurs--prefabricaticn and
tesring out.
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This table is not meant to indicate what the specific problem sreas
are and the ui;bcrnc concentrations that may be expected. PEvery situation
iz different--time spent on each cperstion, the environmental influsnces
on the ares (wind currents primarily), the werk loed, individual verk
habits, etc. Every locaticn must be evaluated individually.

RJH/aeh/jtd
Juae 28, 1972
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