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A Standards Advisory Ccomittee for Asbestos (OSHA) has recommended
an axposure limiz of =wo fibers,g:ea:e: than five microns in leng=h per
cublice cenrtimezer. This proposal, based on a (National lascizute of
Occupatiodal Safery and Health) NIOSH criceria document, would noc be
effeaczive for cwo years, in order to alleow the inscallation of the
necessary engineering controls. This advisory committae, representing
goverr=mant, labor, and industry, also suggested that the furture standarzd
include a program of comprehensive medical surveillance which will be
the topic of oy discussion today.

According to the proposed recommendacions, medical surveillaace
i{s requirsd, except where a variance from the medical requirements of
this proposed standard have been granted, for all workers who are exposed

to asbestos as part of their work eaviromment.

SLIDE #1
For the purposes of chis requirement, che term "exposed o
alb-sﬁél" will be {nterpreced as referring to'time-weighted average

exposures sbove | fiber/cc or peak exposures above 5 fibers/cc.
SLIDE 82

The najor objective of such surveillance will be to insure the
propsr medical managemant of individuals who show evidesce of reaction
to pravious dust axposurss, either due to excessive exposures or
unusual susceptibility. Such medical management might include job
placement, improved work practices, cessation of smoking, or specific

therapy for asbestos-~relaced diseass or its complications.
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However, medical surveillance cannot be a guide :o adequacy of curreat

contrels when eavizonmenzal data and zedical examizations only cover
recent vcfks experience bectuse of the prolonged latent period required
for the devalopment of asbestosis and neoplasms.

According to NICSH ericeris, medical surveillance should iaclude
pre~exployment medical examinaticns of applicants, pericdic medical
evaluations of exposad workers, and other recommendations such as a
comprehensive medical examination on termination of employment and the
maintenance of medical records by the employer. Firse, let's talk
about the components of the preplacement medical examization as

recommended by NIOSH. In taking a medical hiscory on & new employse,

SLIDE #3

iz is cé‘np-eial interast to know who:har.or not thers was a4 past

exposure to asbestos or other "tib:osil-producigg" dust. Previous
exposure, in cenjunction with & history of cardiopulmonary or gastro-
intestinal disease, might contraindicace the placemeant ot'a new employvee
iz an ares of asbestos exposurs. Smoking habics ars also an integral
part of a medfcal history and may influence job placement since the peril
of lung cancer from asbestos exposurs is increased by smoking. Iz face,
casts conducted by Selikoff and Hammond have shown that asbestos izsula-
tion workers who smoke have 90 times the incidence of lung‘clnc.r
compared to smokers with no azsbestos exposurs.

The second part of the preplacement examinatios would include a

complets physical with special attention to pulmonary rales, clubbing
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of the fingers, and other cardicpulmonary signs cfcen associated wizck

fib:alii in the lung. Laborazory tescs should imcorporate rouciae
¢linical chemiscry, & chest roentgenogram (PA 14" x 17"), aad measure-
wents of pulmonary fuznetion. Ia the NIOSH criteria, the measursmentcs
of pulmonary function which are required include:
1) forced vital capacity (FVC), f.s., the greatest amount
of air that can be expired after & maximal {nspiratory
effore, and
2) forced expired volume in one sscond (FEVI), {.e., the
fraction of the vital capacicy expired in sne second.
The vital capacity (FVC) may be normal but the timed -
vital capacity (ml) greatly reduced in diseases such
as asbestosis, due to lower airway constriction and

subsequent increased resistance to flov. Thus, if the

results from & pre<semployment exazination revealed a
pre-exiscing lung disease, placement of that individual

in an ares of asbestos sxposurs should be discouraged.

.

SLIDE #4

- In addition to a comprehensive pre-employment examination,
periodic nedi:a.l surveillance of asbastos-exposed workers is alsc &
recommendation in the proposed NIOSH criteria. History snd physical
aexaminacion will be similar to that of the pre-employment examination.
Howaver, NIOSH criteria specify the fregquency of chest x-rays anc

pulmonary function tests, These tests, to be performed at the employer's
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expense, will be done every two years on all exployees exposed o

asbestos and annuslly on those individuals:

1) vho have a history of 10 or more years of employwent
involving exposure to asbestos or,

2) who show roentgensgraphic findings (such as small
opacities, pleural plaques, pleural thickening, or
pleural calcification) which suggest or indicate
pusumcconiosis or other reactions to asbestos, or

3) who have changes in pulmomary function which indicace

restrictive or obstructive lung diseass.

SLIDE #5

_Other proposed recozmendations in the NIOSE criterisz entail a
comprehensive medictl examination on termination of empleyment. This
exanination i3 to be performed on all workers exposed to asbestos and
should include the previcusly mentioned ccmponents of the periocdic
medical examinations, Maintenancs of all medical records of exposed
exployees i3 the respousibility of the employer; such rscords will
be kept for a pericd to be determined by the Secratary of lLabor in
consulration wizh the Secretary of Health, Education, acd Welfare.
Hovever, ths present emergency standard for asbestos specifiss that
all records be maizzained for at least 20 years. As far as sccsss
to medical records is concarned, the proposed criteria state that
thess be aad; svailable only to Health, Education, and Welfsars and

Departmant of Labor physiciszns and medical consultants, and physicians
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designated and authorized by the ezployee. wWhezher or not the

sedical represencative of the emplover would have access to these

fecords {s a0t claar ar this time.
SLIDE 36

On the request of :he'Dchctor of NICSH, Dr.rntrcus Key, the
Anerican Industrial Hygiene Association (AIEA) has submitted its
comments oz the proposed NIOSH recommendations which are to be
incorporazed into the proposed standard for asbestos. The ATHA had
several reservacions about the details of the medical surveillance

progran and has recommended the following changes:

1) Soutum cvoology i3 of limited value and should not be

included. 3ecause of cheir sporadic appearance and, in the
case of fibers, their relation to recent dust exposure, the
ATHA was of the opinion that the gquantitative assesszent of
asbastos bodies and fibers iz sputum was noe, in the light
of present knowladge, a very useful procsdure.

2) ZX=rays should include both & lateral and pesterior-

anterior view. The AIHA feels that periodic x-rays can be
extremely beneficial ian detescring early lung structure changes
if a lateral, as wall as & posterior-entarior view, is taksa.

3) Medical records should be made available to thosa .

physicians to whom the emnloyee releases the information, and
to the emmiover's medical represantacive. Since the employer
is responsible for the health of the ezployee, it was felt

that his medical represencative should have access o the
medical records.

In refersnce to the proposed NIOSE recommendations on medical
suzveillance, the Induscrial Union Department of the AFL-CIO has
submitced its comments to the Occupational Safecy and Health Admine

iscracion. The NIOSE criteria on medical surveillance ars acceptable

to the unicn with cthe following qualifications:
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1) Medical examinaticns sheuld be paid for bv rie emnlover
and perisrmed bv_che phvsician 2f zhe emmlcvee's cnoize. The
~ union Seels strongly that the employee snould nave ais cacice
of physizians and chat examinations by a company paysician
might, {a some way, jecpardize the job securizy or job placement
of the aemployee,

7 : 2) All yedical records and results of such examinations
T sheuld be the sreopersy of the emplovee and released onliv cto
Such persons as he chooses and to HEW who mav not release
them to the emplover 3nd wno snall hold them under coaditions
of strict confidentialitv. Agaia, the unica scresses that an
employer should act have access to such reeords in the event
that he (the employer) night use them against the employee,
Should this right of workers to confidential handling of mede
ical iaformation be incorporatced into law, medical surveillance
of exposed workers would be & difficulc, £{£ not impossible,

problem.

In summary, I have discussed the proposed recommendazions on
medical surveillance which may eventually be incorporated into the
new sctandard for asbestos. Whather or sot all of these items will be

incorporated is noz knowa. However, most of ths recommendations -~

such ar periodic medical examinations which include chest x-rays aad
pulmonary function tests -- are sound and should be used in monizoring

wvorkers exposed to asbestos,

HIT/jed
6/1/72
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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 S5 FIBERS/cC.”
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2.

SLIDE #2

QBJECTIVE OF MEDICAL SURVEILIANCE PROGRAM

PROPER MEDICAL MANAGEMENT OF INDIVIDUALS WHO

SHOW EVIDENCE OF REACTION TO PAST DUST

EXPOSURES DUE TOQ

.= EXCESSIVE EXPOSURES
- UNUSUAL SUSCEPTIBILITY

CANNOT BE A GUIDE TO ADEQUACY OF CURRENT CONTROLS
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SLIDE #3

POCPIACEMENT CYAMTHATION

1. HisTtory
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 SIGNS

3. LaBoraTORY TESTS.

A. RoUTINE TESTS
B. CHEST X-rAY (PA 14" x 17"

¢. PuLMoNARY FuncTion TESTS (FVC anp FEVy)
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SLIDE #4

PERIODIC MEDICAL SURVEILLANCE
OF SXPQSED WORKFAS

1. CHesT X-rAY AND PuLMoNARY FuncTion TesTs

A, PA - 18" x 177
8. FVC anp FEV, ‘
C. EVERY TWO YEARS ON ALL EXPQSED WORKERS
D. ANNUALLY ON THE FOLLOWING WORKERS:
- THOSE WITH > 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
c. EXPOSURE HISTORY
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QTHER 9RQPOCIT REZOMMENNATIONS

1. CoMprenensivE TERMINAL MeDrcaL Exam

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

2. MainTenance oF MepicaL RecorDps
A, FOR A PERIOD TO BE DETERMINED
B, EMERGENCY STANDARD STATES 20 YEARS

3, Access 1o MepicaL Recorps OnLy 3Y:
A. HEW AND DEPARTMENT OF LABOR PHYSICIANS

AND MEDICAL CCONSULTANTS
Bs PHYSICIANS DESIGNATED AND AUTHORIZED BY THE

EMPLOYEE
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1. AlHA

2.

SLIDE #6

COMMENTS GN NICSH MEDICAL
SURVEILIANCE SROGRAM

A+ SPUTUM CYTOLOGY OF LIMITED VALUE AND SHOULD
NOT BE INCLUDED.

B. X=RAYS SHOULD INCLUDE BOTH A LATERAL AND
POSTERIOR-ANTERIOR VIEW,

C. MEDICAL RECORDS SHOULD BE MADE AVAILABLE TO
THOSE PHYSICIANS TO WHOM THE EMPLOYEE RELEASES
THE INFORMATION. ANb TO THE EMPLOYER'S MEDICAL
REPRESENTATIVE,

- ! 4

A. MEDICAL EXAMINATION SHOULD BE PAID FOR BY
EMPLOYER AND PERFORMED BY PHYSICIAN OF EMPLOYEE'S
CHOICE,

B, ALL 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)
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DISCTSSICY CF PFZSmNTATICN

Heory J. Trochimowicz

This standand {5 started primarily for asbestos Workess but womt absut

other 'd?rk::'s tha.tr‘.:a.vo exposure o asbestos? I can see by the criteria

what tley are attespting to do, but how zany pecple are we goizg to keep

under zedical surveillance?

Evidently it is going to be, at least the proposed recommerdaticn says,

an employee doesn't have to be & "so-callsd asbestos werker”. I the

exployee had an exposure to asbestos greater than <he definmitica (1 fider/cc)

or peak values above 5, then 2e is an asbestos worker under the law and

the zmedical swrveillance part of this law will apply to him, R

If this occurs jJust cne d.z‘ly gver a teneyear periqd, does that keep him

under surveillance? ’

Dr, Zago It's like, if ycu exceed the speed limit on cne ceecasion cnly,

12 you don't get cw‘sht at that :ncxnent by radar, you're probably all righs.

But this L3 Dot defined as 2 zan whose cccupaticn statistically exposes

him tc asbestos, like an :Lnsu:utisn agplier, but rathar axy employee wWho

is exposed to more than 1 fiber/ce timeeweighted sverage. That, by

definiticz, brings him under this program.

What are scma of the cther dusts iz additicn to asbestos that you made

reference ta_ in your speech that should be considered?

Sflics, coal dust, beryllium,

Ir. Zapp I think the important thing to note here is the direct head-cn

collision between the labor point of view and ths management point of view

(the AIHA poinmt of view) in respect to the confidentiality of medical records.
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. 2abor warts to Keep them extirely secret foom the smplicyer, They zave 2
reascn for it. We dam't wzderssazd that pa:‘.i:ul.l:ly iz Du Fert because
we've never cperated in this way, Scme of the trades representsd by the
internatiscal unioms have beem burmed in the past., When the exployer
Tinds out that a mam begins %o show some signs of pnsumoconiosis, he's

firedeathat’s the end of it. These pecple sre fighting Zor their jobs;

they're protecting their pesitions, They're saying, don's let the employer
Inow <tat I have spots on my lungs because if you do, he's going to fire

ze. Thzere is & lot of biftterness there and there's been & lot of trickery,
in & way, tco, Under the Coal Mine Jafety Act this issue came wp and it

was agreed that the employer would zot taks the chegt x-rays. He would -
get thex done by some independent persan or a growp of doctors who were
consultants., They found cut that scms of these independent comsultants

had agreed with “he emplcyer that when they weould do a chest x-ray, thay
would have two films in the cassetts, The employee would get cme and the
ezmloyer the otker ocne. As & result, the United Mine Worke;s sixply
boycotted the whols program and demanded that all xerays be taken by

the Departmsnt of Health, Fducaticn and Welfare, This fortunately dida't
carry. HEW wouldn't pick that up. Row I think that thers are scme severe
pezalties fxr docters who do taks double films., The Regulastions specifically
say that you are not allowed %o do i4; it will be s violaticn of the law

if you carried out this kind of trickery, Laber's demand has been baciced
that the informaticn be canfidential to them and to HEW. It is %too bad
+hat this kind of employee-exployer relationship exists in these industTies.

Fortunately, we haven't had to contend with that kind of thing in Du Pont.
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e wouldn'< take advantage of laber om this poim%. I zspe we can work
gut a satislaciory ceopremise tecause ceartainly in cur swn Joopary, LS
is esaential in the workirgs of ocur medical program %o let the doctar
know the comditicn cf his employes. I den't see how you caxn possibly
Justily baving & plant doctor on the payrcll if all of the labor pecple
are going out and havizg {heir examinaticns dome by scmeons else at ke
employer's expenge, Without any access by the plant doctor to those
recerds, ihe whole system will hang cr fall on how they resolve thig
isgue, The 24nal decisiozn will b2 made by the Departzent of labor.

Is thelre any possibility of s dual standard along these lizes of
physical examinaticns, cne for the transifory type exployee versus the i
permanens exployee with Du Pcat? Has there been ay discussicn on it at all?
I wvould interpret the propesed regulaticm to say that if you put a man

into a position where he is exposed to zore tham 1 fiber/cc, that he has
to ccme under the zedical surveillance prograx. He has O be examized

every two years on pericdic exsmimation until hs has accumulated 10 yeaxs

exposure, then he goes on an annusl basis. I think that is the orly

IZlsrencs.

I'm izterested in how you keep tTack of the asbestos worker who works
with feoxrty d.ﬁ...‘:nren‘: contracters over a period of yeers, Are there axy
guidelines to follow?

Dr. 2app Yeu will notice that oo the pre-employment exsmination, you
will have o take & history of past exposure. I think it would figure
ints that. I2 ke talls you that he's nsver had an exposure in his life

before and you take him at his werd, I think you've justified.
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How does Shis tizme-weighted average of 1 fiber/sc relate to

previously discussed iz the r=commerded standard?

. Zags Just like with noise, you have & noise limes that

mmman exposiTe and you den't have to wear protectisz but at

the 2 fibers/cc

is safe for

& scmewhat

lower level they will prcbably specify ihat you go izto & comservatiom of
that's what theyire

hearing program which is medical surveillance,

doing here,

neh
7/.8/72




SURVET.ANCE JF THE ATMOSSHERE

Tals sectior will izdicate the mathad ¢has is curs nTiy recsmmanded
Dy <he Department of labor to De used for evaluating emovirszmensal
conditicns cf asbestos cpersticas. %, before this is undersaken s
review is U0 De made of the {irst method--izpinger collection apd the
subsequent charge to the presernt procedure of filter collec<iozn.

The first standard for controlling exposure €6 asbestos was reccmmernded
in 1538, This was based cn a study by Izeessen, et al.* of four asbestos
textile plants, The study was a joint effort by the U,S. Public Health
Service and the North Carclina State Board of Heelth. A tentative limit

of 5 =millicn particles per cubic foot (mppef), using the impingsr collecticn-

techrnique and light field microsccpy, was suggested. These investigators
found numercus cases of preumoconiosis where concentrations exceedsd this

velue and only three possihle cases when the conceantrations were belsw

>

tkis value. 7o recall a point, the latent period for develcpment of
disesse is on the order of 10 <o 20 years, In this study, ocnly five
perscns had been exposed for more than ten years to concen:.'-'tticns Irom

0 to L.9 mppef. XNonme of 35 perscns exposed to concentrations below

2.5 zppef showed evidence of ssbestssis, In additionm, only six of these
3G had been exployed more than Zive yewrs. Anothar factor of this study
was the length of employment of these workers. Of the total Skl employed,
333 of them had worked legg than five years in the textile industry, &6
were exployed for as long as <ten years aznd only twe for more than twenty

The average age of these textile workers was about 32 years.

years.
pup 0930555
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The izvestigators recognized these lintcacions and staced, "S mppcf may
be :eg;:did tenzacively as the threshsld value for asbestos-dust
exposure until beccer data are available."

What about cthe impinger collection technique that was used in zhis
study to decarmine the degree of dustiness? The scandard impinger mechod
was used bacsuse it was the accepted means for assessing che dusty trades.
Although it still recains that function today, the trend is toward the
raspirable frsccion and gravimecric means of assessment,

Ia the impinger, air is drawn through 2 glass jet set at a fixed
distance from the botteom of a flask, The jec.is immersed in water,
alcohol, or a mixture of both. As the particles scrike the bottom of
the flask they become suspended f{n the liguid, Collection efficiencies
vary but ars generally on the order of 98% for particles greater than
1 eo 2 =, |

The sample must be counted within 24 hours of collection, This is
to raduce the chance of the particles to flocculate or for some small
particles to go into soluticn, A sample {s withdrawn from the collecting
flask and placed into a counting cell. The counting cell should be =m0
more than 1 ms and ne less than 0.25 =m in depth. Settling times of the
particles iz the cell vary depending on their size, density, and the
collecting u’dia. The period to allow for parcicls settling varies from
20 to 30 minutes. All of the particles will not sattle in this time
span. Once started, the count must be completed withian ten minutes. All
of these factors have to be recorded in order to reduce the known

variabilities when comparing stud{es invelving dust couating.
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The microscope used for zhe standard dust counzing methed can be
a laboratory grade opcical unit with 2 10 power objactive leas, <Counsing
is done under light field techniques at about 100 nmagnification. The
ares to be counted shall be defined preferably by an ocular gzid or by
rulings on the counting cell.

This wethod requires very clean sampling aand ecouncing apparatus,

a dust-free area for both preparation of equipment and for counting,
experience with the techniques of dust counting, and pacience., This is a
very tediocus procedure and experience wizh it is not gained overaighs.

What are soma of the inadequacies of this procedure when comparisons
are made with the new method? 1Ia those studies very few fibers were seen
in the councing cell., There are two reasons for this; they are:

1) the impinger is not efficient Eo: cthe collection of fine particles
(fibers) and 2) the resolving power of the microscope is not adequate to
dacect small particles. -

The impinger has a collection efficiency related to che aerodynamic
size of the particulace and is not efficient for particles with falling
speeds lass than 1 um unit density sphers. Electron micrographs reveal
that many of the airborne asbestos fibers are on the order of hundredchs
to tenths of & micron in dismetar. In comparisous with other methods, it
was noted that the impinger collected only sbout one cut of evary hundred

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

chan cen percent of the total count.
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In addizion zo net being able zo resolve very small parcicles, che
small fivers uoulé not secttle in the alloczed tize o that plane in zhe
call vhere parzicles are zo be counced. 7This would also reduce the
number seen duriag the couatiag period.

Impinger samples are not handy for long personal samples. This is
primarily due to both evaporation of the abserbing medis (alcchol) and
the movement of the worker.

The confidence limits of a dust count improve, as the aumber of
parcicles counted increase. 3ecause only a few fibers were seen in

impinger samples, it was decided to count all particles in =he counting

cell at cthe esctablished plane., This resul: gave an overall eppraisal of -
dustiness rather chan asscciating & f£ider count to a degree of hazard.

The original investigators realized this point., It was felt by them and
others that i{f this level of dustiness (TLV) was not exceeded, that the
asbestos hazard would be reduced,

The TLY of 5 =ppcf,based on the early studies of Dreessen and othess,
was in effect from 1946 to 1970. However, in 1968 and 1969, tencative
standards were proposed that were based on 2 new method of collection
and counting.

It vas evident from the precading discussicn oa the impinger methed
that snother procedure was needed to obtain & sctaciscically useful index
of Airbo:nc-fihcr concentrations, Interest in the fiber content arises
from the need to measure that item ia ths.environment that is the most
'rclcvan: to the disease causing machanism. A correlation between fiber

count and disease or exposure and health was needed.
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As this aspec:t of asbeszos fider concentration fo disease was

reviewed, ir was made kncwn that the 3rizish wese using & method vherads '
asbestos fiders were counted in the warkroom atmosphere. They had

starzed out in 1951 wich a thermal precipicator. But becayse this unic

did no:rcaun: fibers loager than 10 m, a better method was sought. In

1960, they started using a long-running thermal precipitator and vere

able to collect and count the long fibers. They made a second change in

1965 when they sczarted collecting samples with cellulose membrane filters,

As an informaticnal nots, ia the standard thermal precipicacor,
dust-laden air is drawn vertically into the sampling head and down a
narrow vertical channel between two glass coverslips, Halfway betwveen
these two coverslips i3 strecched a horizontal wire, heasted eleccrically.
Dust is deposited by'a thermal effact, opposite the wire, im two strips
on the coverslips., The coverslips are chem mounted, dust s{de down, on
microscope slides and the dust is then counted,

In the "leng-ruaning” cher=l precipitactor, the dust-laden air is
drawn from a vertical passage and along a horizontal channel, the flcor
of which {s formed by a glass coverlsip, At firsc particles sectle out
from the air by gravity aand the remainder ere precipitated thermally

beneath a heazed wire,
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Wisth che Braizish already using a meshod 25 count asbestos fibers :n
the workroom actmosphere, we fealt it was necessary o arrive at a similarc
procsdure,.

In 1968 and 1969, the American Conference of Govermmental Induscrial
Hygienists published notices of incended changes to lower the TLV from
S mppef to 2 oppef based on light £ield counting techaiques. In addition
to chis, a value of 12 £ibers per millilizear of air was suggested as an
alternative for the 2 z=ppcf. The fiber count was to be determined by
the membrane filter method at 430 X magnificacion, phase contrast
illunmicacion. Only fibers greater zhan 5 um in length were tc be counted.

In 1970 and 1971, cthe light field technique TLV was eliminzced and
only the fiber count ctechnique was recommended, Also in these years,
the TLV was lowered Srom 12 fibers per ml toe S fibers per =m=l. This -
change in the sampling and counting .tcechnique was brought about by work
carried out by the Division of Occupational Heslth of the U.S. Public
Health Service. Their study carried out in asbestos texcile plancs, was
concerned primarily with obtaining some relationship of dust counts by
impinger sampling to fiber counts from membrane f£ilters using a higher
resolution microscope objective for the latter. The information they
cbtained was not meant at that time to replace the standard impinger

method. With the ratios they obtained they attempted to:

1) {indicate an approximation of the relacloaship of impinger

counts to fiber counts fSrom Britain,
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2) give scme ingdizatizn of fiter courss from persamal saxslas,
3) determine scme index wikichk zay te used in <he abssnse of Setter

inforeation to estimate the proporeion of asbestss in a2 nixed
dust exposure.

Frem this study the following relationships were determined:

Ilghs Fleld Tagimious Merbrane Filter Method Fiber Tenzth
L mppes 10 fibers/zl all fibers
1 ppes 6 fibers/mi > 5um
1 =ppes 3 £ibers/ml > 10 um

This s<uldy shows the effect on the TLV intended changes of 1968 and
1969 of 2 zppc? or 12 fiters/ml for fibers greater <han 5 up in lengsh.
Based on the eswablished TLV of 5 zppef still beirng used at the tize
of the study the following egquivelent relationships can be stated:
Total 2ibers - 50 !‘Lb‘ers/ml
ihers lorger than 5 um - 30 fibers/ml
Fibers longer than 10 um - 15 fibers/ml
I2 the suggested level of exposure was o be limited to 3 fivers/ml
for fibers greater thanm 5 .m in lemgth, it can be seen that the impinger
technique would require a TLV of less than 1 xppef, This would be near
the icwez- practical li:n.‘.t of sensitivivy of ths impinger teckmique.
Accurste measurements would be very difficult by the impinger method.
Ancther fact was that this relationship was cobtained for ssbestos
textile mills and would not necessarily be valid for cther industries.
In fact, “he results could not be related from one plant to another for

the same cperation.
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Cpe definite result oI this study was <hat the estizase of risk
of disesse should be based oz fiber counts simce this methad yielded a
oore direct estizate of eirborne ashestos concentrations.

This leads us o the procedure recormended by the Nationsl Tnszitute
of Cecupatiozal Safety a=d Health o be used for airborne determi=stisns
of asbestss concentrations.

Collection of Sarmle
The sazple shoulld Ye collected on a 37-millimeter '"Millincre"
Type AA ilter 2ounted in an open face Zilter holier, The filtars are
ccntairced iz pl;stic filter holders and are supporsad on pads which also
ald in controlling tbe distridbutieon of air through the filter, 7o yield
a more uniform sarple deposit, the filter<holder face-cups shouwld be
removed. The filtei-s Just descrided ars often referred s as Field Meniscrs. i
They come preassexbled from the Millipere Corperaticn. The stated pore
size of these f£ilters is 0.8 um. Collection efficiency is very high for E
particles below the stated pore size, Paxrticles are collected on the i
surface of the filter. They do not penetrats into the filtsr structure.

It mu3gt be emphasized that this procedure is only good for Millisore
Corporaticn filters. If earxy other nembrane filters are used a relaticaship
has to be develcped betwsen both types of filtasrs,

There are three choices of {ilters that can bes ordered for the Fiald
Monitors. The one reccamerded is the white with no grid markings, This

filter is selectad cver the one with grid markings for Two reasons.
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They are as follisws:

1) the mounting media does not clear the grid markings onm =he

£ilter, and
2) somecimes the grid markings may facerfere with fibers that
— are to be counted.

Tr.e other choice, the black filter, is not able to be cleared.

It is advisable to seal that portion of cthe filter holder chat Ls
not removed during che sampling procedure. Afzer sampling, the top section
that {s replacsd to cover the face of the filter, should alsc be sealed.

Sampling flow races may vaty from L lpm to 2.5 lpm which is just
about the maximum £flow race obtainable by personal sampling pumps. 1Ia
one Federal Government publication the recommendation was to use 2 lpm
as the flow race and a minimum sampling time of 15 minutes when an

evaluation was neaded to determine if there was the possibility char the
excursion limit of 10 fibers/ml might be exceadad. There ere some
definice problems with such a recommendaticn. They ere:

1) When it i{s evident that the TLV {s being exceeded, a l5-minuce
sample may be too long in duration. If too much ma:c;ial is
collected on a filter, thers may be sloughing-cff of scme of
the heavy deposits of macerial, there will be overlapping of
fibers wvith some actuslly being hidden during che counting
phase, and with heavy deposits, cthere zay be some shifting

of the fibers whes the clearing material is usad.
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2) The pump that may be used ac this time zay not aave the

-

capacity of 2 lpm. Does chis mean the sample cannce Se zaken?
No. What (s required though is the kanown {low cate and the
length of sample time.
This recommendation that is referred to above, probably is acczempting to
relats £o the countcing requirements that are needed in order to obzaiz e
statiscically accepcable sample, In order to have an accurate estimats
¢f ~he number of fibers, the scatistical errzor :esulting £from the randenm
discribucion of the fibers must be kept reasonably low. To quote from
the Criteria Document on Asbestos:
"Since fiber counts follow a Poisson discribucion, 2
;oun: of 100 fibers in a sample would have a standard deviationm
of /I00 or 10 fibers or = 10%. Thus the 95% confidence limits

would be approximately 2 scandard deviations or £ 20%., Siace

the 37 mm fi{lter has ac effective collecting aras of 855 =2

and the projected field ares of the Porton regicle is 0.005 mnz,
each field represencs 1/171000 of the sample. Based on this racio,
the fellowing number of fields must be counted to measure the

various limits in various sampling times:"
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Saxplizg 1"‘.:.;‘ Tlow Rase Yumsew of fialids fap 137 Tihers
{minutes) {1=3) 2 fioars/=— =0 Siters oo

10 2 435 91

15 2 286 58

39 2 143 29

gc 1l ico 20

0 2 50 20

20 1 25 7

2ko 2 }é 4

L8o 1 18 L

Trey do not rececmend counting a fileld with zore than 20 fibers
because particulates zmay be present that would interfere with <he accuracy

of the count. This restricts the sampling parameters that are recoumencded

to those urderlined in the above table.
It is suggested that at ';e-ut 100 fibers be counted in a sazple

and that ke mizionon number cf flelds should be 20 and the maxizum 100,
Presently the sources we use for counting filter samples only count
20 fields.

Some judgement is needed in terms of what we are lcoking for and

to apply this idea of statistical accuracy, We lmow that when we
are in & high dust atmosphere that we are not going ts san:;ile for suck a
long period that we will overload the filter and mzake countipg difficull.
In this case 20 fields would probably bs sufficienc. When we are in 2
iight dust atmosphere we will autcmatically sample for a longer period
with the ides that encugh fibers have to be collected %o cbtain a good

© coumt. Even if very few fibers are collected on a lopgerumning sample
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- and for which only 20 fields are czouated, iz weould scill dSe passizle

to say that the aizdorne sonsentraction is less than scme value which
would automatically be very low.
Location of Filter

The f£{lzer should be located as near as possible to the breathing
zone of the worker. The most logical place is on the worker's lapel,
Normally either side would probably be zcceptable. However, observations
should be made of air currents ia the arss 28 the dust may be directed
to one side or the ocher of the worker.
Sampling Pump

Thers are a number of b:::niy-pawcrcd perscnal sampler pumps on
the markec. Their sampling races as indicated earlier vary from 1l to
about 2.5 lpm. These pumps usually are able to operate centinucusly

for eight hours. The three manufacturers' pumps available are Mina Safety

Appliances' Monitars, Bendix's C~110 Personal Sampler and Casella's
Personal Sampler. Omly the Casella pump does not have a visible rotamecter,
This is a definite disadvantage because as the charge decreases on the
battery, the flow rate could be resduced without it being noticed. With
the other units it is possible to continuously check on the flow rate
during sampling and make required adjustmencs to keep & uniform flow
rate. However, keeping 8 uniform flow rate is not as critical as knowing
the volume of air sampled.

Knowing accurately the volume of air sampled is essencial. The
accurats calibration of a sampling device is necessary to the correct

interprecation of an inscrument's reading. Personal sampling pumps
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should be calibraced prisr o 33eir dSeing used. In the laboratory a
wet te3C zeler is syggested and {n cle Iisld a Totamecer i{s conven:enc.
The calibracicn chaiz is a8 2ollews: che flcw raze standazd insctrudens,
the filter and the pump.

Samole Prenaration - (In addizion, see arzicle by Public Health Service
included with these prcceedings.)

The mounzing medium used in this method i3 prepared by dissolving
0.05 gms of membrane filcer per millilicer of a 1l:1l ssclution of dimechyl
phthalate and diethyl oxalate. The index of refracztion of the medium
thus prepaved is ND 1.47, It is desired to have scme separation of the
indices of refracction berween the mounting media, the membrane filter,
and che asbestos fibers. This is not as critical in phase concrasc as
in ligh:.ficld techniques. The iadex of refraction forx chrysotile
asbestos is 1.55 and for membrane filters is about 1.5.

The £ilter as received from the £ield should have the face cups
sealed in place. This is to assure unnecessary contaminaction and the
preventicn of damaging the filter.

To prepare a sample for microscopic examination, a drop of the
mounting medium is placed on & freshly cleaned, standard (25 o x 75 m™mm)
microscopic slide. A wedge~-shapsd piece with an arc length of sbout
1 cm is excised from the filter with z scalpel and forceps and placed
dustetide up on the drop of mounting solutiom., If the mounting solution
was placed cm top of the filter, air bubbles could be formed and it may
be possible for displacemsnt of the fibers on the £ilter surface. A
ﬁo. 1-1/2 coverslip, carefully cleaned with lens tissue, is plsaced

over the filtar wedge. Slight pressure on the coverslip achieves
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‘zantact devween it apd <he Qcucling zmedium,  The sazple zay he examined

23 3008 &3 =he mount is sranstarent, This usually reguires apout 15 mimutes.

The sarple should be counted within 2 days after mounting.
Evalustion of the Filter Samsle

The f£ilter sazplss zounted in the manner previocusly described are
evaluated i{n terms of the ccncentraticn of asbestos fibers greater <han
5 u3 iz lemgth. A icrosccpe equipped wiih phase-contrast cptics arnd a
L zm "highedsy" ackrozatic objective is suitable for this detarminasion.
12 X eyepieces, one of which comtains a calibrated reticle at the level
of the field-limiting diaphragm, should be used, Two suggested reticles
are the Partin or Fatterson Globe azd Circle, The Porion reticle is -
probably used more than the Patierscm reticle. In the Porton reticle the
left half of the field serves to define the counting area of the fleld.
In referring to “he counting accurscy, a minimum of 20 fialds or 100 fibarcs
should be counted. A 2iber is any partiacle that has an aspect rztio of
three or greater to cne. All fibers loager than 5 ym are counted.

Samnle Calculaticn

The following Zormulas are used to determine the mumber of fibers

per nl:

1) Filter sves smaz - X
Field aTea §

the effective ares of the 37 mz filter is 855 z°
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v

2) Average net csunz (X
Alr voluzme samp.ea (ml)

= Zisers/ml

The Zield arsa used has to be calibdrated osrior =o scuating with a

nisrcscdpe stage mizromecer, For chis example, the assumption is made

chat it is 0.005 :mz.

855 (r=2)

0.005 (m2) - 171,000

Therefore: 1) K =

Assuming the average net count per £ield of 20 fields was 5 fibers
and the sample was collected at 2 liters per mimute (2000 ml/min) for

90 Minuctes: Then: -

2) 5 (fibars) X 171.000 855 . .7 ¢

7000 (ml/mirc) X 50 (ain) = 180 fibers/ml

Princioles 2f Sampliag = (This seczion is quoted from the Criteria
Document on Asbestos; raviews the topic very concisely.)

"A dust sampling procedure must be designed sc thac samples
of actusl dustc coacentrations are collected accuracely and
consistencly., The resules of the analysis of these samples
will reflecet, rntlzlzicafly. the concentracions of dust at
the place and time of sampling.

In order to collect a sample representative of airborne
dust, which i3 likely to enter the subjecc's respirscory

 system, it is necessary to position & collection apparatus
near the nose and mouth of the subject or in his 'breathing
:cnn‘._

The concentration of dust in the air to whieh a worker
is exposed will vary, depending upon the nature of the
operation and upon the type of work performed by the
oparator and the position of che cperatur relative to the

source of the dust. The amount of dust inhaled by & worker
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can vary daily, seansonally, and wizh zhe weather., Ia

order to obtain represencative samples of workers'

axposures, it ‘s aecesSary to collect samoles under
varying condizions of weather, on differen: days, and
at ¢lffarent times duriag a skife,

The pezrcencage of working time spent on diffarent
tasks will aZfecc che concentratiocn of dust the worker
inhales, since the different tasiks usually result in
exposure to different concentrations, The percentage
can be determined from work schedules and by cbserva«
tion of work routines.

The daily average weighted exposure can be

determined by using the following formula:

{(Bours X cene. txik A) + (Hours X conc. task B) + etc.

8 Hours (or accual hours worked)
- The concantration of any air contaminant results

iag from an induscrial op;razion alsc varies wich

tirze. Therefors, a longcr':ampling tine will better

approximace the actual average.”

Some information has been done on insulators and the various casks
that they perform in their work. The jobs performed by the insulating
worker have been divided into six areas and are outlined as follows with
the approximate time spent at each task:

1) Prefabrication (10%)

materials are pre-cut and shaped using hand or power saws
2) Application (aoi)

materials are fitted, hammered, or carved and attached to

the surfacs to be covered
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3) Tinishing (2C%)
teriagls are ccated with asbestes conTalning cemenss,
resins, asbestios or cottan cloth, or sealers
&) Tearing cut (10%)
removal cf old or unusable materials in the process of
iosulating or reinsulating
5) Mixirg (5%)
caments are mixed separately or in coxmbination in bueksss
or troughs
6) General (5%)
cleanizg @ of old insulaticn, transporting of materials, etc.
In one set of studies the following asbestos fiber comcentraticns

ware found at the variocus tasks:

Cencentration

- (fibers/al 5 ==t
Cperation Mean Range Mean
Prefabrication : 9.0 0.1 - 25 7.0
Application 5.8 0.1 = 65 3.7
Finishing 2.9 0.1 - 25 2.9
Tesring Cut 9.2 0.2 - 27 5.8
Mixing 2.6 0.2 = 18 8.5
General 5.0 0.1 « 23 1.8

From the values in the range column, it will be noticed that there
is a wide variabllity of airborme concentrations., It seems that there
ars two dcﬁ.;:.‘.to cperations of significant exposure--prefabricaticn and

tearing out.
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Theig *ghle !5 not meant %o indicate what the specific problem arsas

a=s ard She airscrume ¢zncentraticms that may te expected., Ivery situatica

ig diffsrente-~tizme spent on each operaticn, the environmenzal influences

- v

on the area (wipd currents primarily), the work load, individual work

nabits, etc., ZIvery location must be evaluated individually.

RJH/nen/ ied
June 28, 1972
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- DISCUSSICN OF FRESINTATILY

Richard J, Pubiak

I you take your dust samples, dces the care and kamdling of them in a
MiZlipere capsule have any significant effect wporn the quality of <he
2iber count?

Jot really, unless, like I menticzed, you mm into & situation where

there is excessive bulldup of fibers, it will nét be retainsd., So that
under normal kRandlirg, there will be encugh of the variosus ccllection
parameters that the ashestos {ibers will edbere to the filter holder,
However, cne thing I should caution you, there is an electrostatic charge
built p in the plastic holders when sampling and & lot of tizes you will
notice a dust buildup arsund “he sides. It is usually wise to try 4o
remove this as xuch as possible, otherwise you might Xxmock this down upon
the filter and this ight lock like it slipped out of the filier; really
you didn't sollect this at all. This is one point to considar in collascting
your mezbrane filter saxple.

What techniques do you reccomend for taking l5-minute peak concemtration
deterninations? The standard Ils five and the maximum limit is <en fiders
for & lS5-mirmrts periocd., How do you assess tbat l5eminute pericd because
the ‘dust gets into the air and stays there for & pericd of time? Would
you take just this l5-mimute sample and see how long the dust cloud passes®
Thet would probably be as good as amy. Because you are going to have
different factors, For cne thing, you might get too much of & buildup iz
15 minutes and you couldn't collect & lS-minute sample. So, in this case,

you would have to collect a series of samples right in line but if you're
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talking sbout & situsticr where you kmew that you're going %o create
axamssive &ust coancerTraticns, where you think you'se going to exceed
these values, what I have done is, set up a mock procedure axd go tiorough
+his Type of cperstion and see what renge you're talking about. Really
Ty to get it under the worst conditicns to sse bow much o what you're
really doing. This way you can also break down the sampling pericd., Tou
night say 10 mizutes here and 15 minutes thers, I'd be suwrprised if you
can get 15 mizutes at & high exposure. I think thut you'll bave to break
them down into shorter pericds., Timing of this 15 minutes iz criticsl,
You kave %o cansidsr that porticn of your time anolvﬁ;ng gpening the gaxple,
getting into position, the time lag in dust generaticn, ete. so this is

a point that you have to wateh &s close as possible to reduce the error.

A ’
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Dx. Zamp  We talked about what is requived in the way of zedical susveillsmca
and c::vi:énzum surveillance 80 I guess the zext gquesstioz is: you

fourd *s0 uw.:h asbestos in e air; you have exceeded the speed Limit;

what ere you going %o do sbout it? How can you comtrol the dust exd

get it down to the legal limit? Maybe you can't alwvays do i%, Lut there

ars scme things you can try azd for this discusai.an we have brought in a
non=Du Ponter because of his experience snd expertise in the field, I

refer to Cammarder S. . 3arboo, Jr. of the United States Navy.

Commander Barboo iz the Head of the Indugtrial and Invirermental
Comtrol Branch in the Divisica of Industrial and Sovirommental Health,
Bureau of Medicine and Surgery, Navy Depariment. He is the Senmior
Industrial Hygiemist in the Navy. He has been in the field of Preventive
Medicine for approxizately 18 years ‘l.nd. in the field of Irdustrisl Wygiere

for 10.
Camander 3arboo obtained his B.S. and M.S. frem the University of

Califormia at Berkley and hig Doctarate in Public Heslth f>om <he
University of Califarnia in 108 Angeles. He is alac on the faculty at

George Washington Urriversgity.
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MIANS OF 2UST CONTROL
oy
Cocmander 3. i BarBee, Jo., U.S. Navy

2'3 going to give you a brief discussion on asbestos acrmrol in
naval shipyards, Iet's go back to prerecerded history when agbestos was
tmown, Many commentators had writtez about it. It was used by ize Reomans
as a crematicn siroud. It was & Dplaything of the wealthy ia the arcienmt
world. They used it for %tablecloths and in cne case I resd where sne
Roman expercr <ihrew it in the fire {o clean it W and so astounded nis
guests that he was held ip great reverence. Moderr industry might be
said to begin in 1268 in Italy where 200 tons of asbestos was produced.
The North American mines cpened in Quebec, Canada in the yeer 1880, Cearse
azbestos is a family c: mineral silicates, You have to be a gradusate in

the field of geology to separate it cut acceording to its genesis and
molecular structure and molecular forzula. Chrysotile is & hQydrous

magnesium silicate which is & fidbrous variaty of the serpentine family.
(ne of the orly commercial kinds in that family. The rest are axphiboles
and amosite is the mogt prominent commercial member of that familye-at
least from U.S. Navy experience. The Eritish have Deen prominent in the
use of crocidolite ssbestos.

Now there are fowr distinct pathologies related to the inhalaticm, or,
if you win, ingesticn of asbestos. The first of course iz asbestosis,
wvhick i{s simply & fibrous condition of +the lungs; however, with those
simple vords you begin to get into the great disputations that occur iz
this clinical field amomg radiclogists, clinmicians, pulmonary physioclogists
and so cn. They say, what is the definmition? What is the criteria for
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& diegnosis of asbestosis in am imdividugl? I have sat with greas
astention with piyysicians and listened t5 their criseria for diagmosis
end I do submit to you there is scme dispute in this ares. Most poysicians
will say they depend on at least tiree factors--oge is lung fmeticn or
vital capacity studies {lurg functiozn studies); the others are cer<ain
sympeoms sSuck as tasal ré‘les, ete. Third, is a work hisgtory, and scme of
course will use x-ray densities or x-ray readinmgs. I think those that
are tie purists ameng clinicians would use, if they had access, the
diffusion capacity of the 1t t0 diagnogis asbestosis. T shrow imto
tois great pool of knowledge the first rock-~the first wave, What is
the diagnostic criteria for asbestosis? It slips nicbly off my tongue, )
but waen you want a diagnosis to cozpare it with the sirborne sarples,
scmetimes you will run into disputation, definitely.

In asbestosis, we go into the pleural reactiaonx. Again, very listtle
is known. The physicians use such words ss pleursl plagues, plewral Zibrosis,

effusions. Most ér these sre quite dramatic on x-ray £ilm, have little if
no pkysiologic response, and most physicians do not alarm the patient if
there i3 no other symptomavology present. The pleural reactions are,
hovever, cpen to same qu'stion By investigators that perhaps are precursers
or indicators of later pathology. Thern we have the sercsal tumors, those
of the serous membranes. The two membranes that we are dealing with here
are the peritoneum and that of the pleura or lung thorax. I lknow of none
arcund the heart or pericardium, These are prixary tumors of the pleaure
or perlioneum. I? you can proncunce i, a mesothelicmata, of very receat

vintase. Most cases of mesotheliozas are not listed in intermaticnal
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sta.tistic;. I'm sure young resident pathclogists today are locking at

“ham, They are cirsulating amszg tieir glide gets of rare aptitieg in
nedicine, the mesothelicmas, The only ones I have seen of srest authorisy
were thoge presented to us in a recent visit to the Rritish practices.
They have, I think, presented this subject very well to the world,

Ween you get i=to the mesothelicmas, it is interesting as is any
other disease coxplex which has & histological peint of view., You find
zarny of these things because there are manmy more pathologists that know
how to recognize it. In the past they probably recognized the pathology
but they were unable to say what it vas. Now they have a naze, So
alwvays be aware that when you see & new name, a new roniker, my school, -
ry colors, I know about this subject, you're going to see & gZreater amount
of recording of it. However, it is a frightening gituation in the clinical

progress. The prcgacsis, iz €0 say the least, poor--it's menmths, It's
totally epidemiological relationship to asbestcs--there is no procof.

Thers iz no pathogenesis; no way to describe how asbestos sy producs
this rare tumer and rare indeed it is, Thers are the other malignant
tumors, of course, those all again epidemiclogically related to increased
incidence of m.ugm.nciu' of the lung and the gastrointestinal tract.
Everything I have said so far in ths wa.y of pathology is speculative,
Cancer is among, most suthorities believe to be, & collage of diseases,
probably associated with the cell systems of the disease. We have cnly
cne association in indugtrial hygiens, occupaticpal medicine and that

is statistically~-statistical association.
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Weat is the asbestcs-related disease history? ¢ follows a razher
inreresting sequence. About 1506 a distizguisbed 3ritish epidemiglogist,
Moztague Murray, descrided at sulgopsy, a fibrotic ccndisisn of the lungs
which he atiributed to asbestos exposure of 33 years in a <exsile worker,
Like most playthings of the literature that remain dormant until (% was
finally, you might say commissiomed in 1938, as you say Ir. Hubiak,
with a first, a recognized envircnmmental standard that was put forth.
Then it became thie property of we, the industrial hygienists and we
began to match our eavircnmental airborze densities with those of the
medical.

Another ares which bas teen obscured by one elemenial Droblem, we
began with nillions of particles per cubic foot, not with fibers, I
think “here is no one that would dispute that tl;n eticlogy is scmshow

related to fibers and fibrils and not to the other detritus and artifacts

that appear under the microscope. We have had, how zany years, since

1938, of e.nvirem.-.nta.l data that bear no reiaticnship except retrospectively
under the micrcscope to the suppositions of what the industrial hygienists
thought was a fiber count at the time, 3eing a Navy shipyard zman, I kmow
that we have gone through mamy types of materials in this insuing periocd.
We've used fider glass and burlaps, We have had all kinds of minerals,
non-minerals, organic f£ibrils and so on. Many of them turned wp in the
lung and t};ey were given the very fancy name of ferrugincus bodies lately,
or asbestos bodies. We have a great preponderant amount of literature
based on & rither interesting subject under a micrcsccpe. Not necessarily

related to the epidemiclogy or to the industriel hygiene effects of
asbestos.
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In 1546 someshing happened hat was of Feat interest and this does

occasionmally occur zather rare and, cer<aitly, iR the case of asbestos,
izteresting, Flasher and nis associates wrote an article, an article

as 8 result of 2 study of scme 1,074 shipyard workers is naval shipbuilding
activities. They found that only three of them demonstrated what would
be called asbestosis or a comcensus of cpinion what involved asbestosis,
They immediately stated that the control measures in shipyards at that
tize were sufficient to prevent asbestosis or the disease controversy.
What was the problem? It was & rather simple problem--there is an
incubgtion pericd in a chronic disease so to speake.-a so-called latant
perisd, We were dealing with people who had jus:t come frem the rursl
areas who weat to werk in our lhipyt:ds.. We had only given them four

or five years experiencs in the shipyard., There is a great desl of
mobility. Many of them went Ircm the shipyard experience ints the
services. Scume cams out of the services and went iznto the shipyards.
Many of them were ladies. So that our study was glaringly e defect in
one raspect--ws s3imply didn't loock at this thing from the chroaisity
point of viev, Todzy, still the same thing, there are pecple that will
say we can have instant asbestosis. There is no such thing nor iz Lhere
such 2 thing as a zaro tlreshold limit value, which causes me to beccme
cross-eyed f.nd. gag with scientific premopition of how csn this be. We
went along blithely since 1546 and then an industrisl Lygienist who had
returned to the Navy, now works with our shipyard in Mare Island,

Mr. Bi1l Mar>, did a study at long Beach in 19€5. Now we have 20 years
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sinece 1948 and he fousd five of sevemty imsulation workers had retired
with a disability and a-rather trief check of <heir dissdilisy revealed
dyspres, the variocus sigas--stigmata, ete. of asbestosis. That opened,
I thirk <hat zost industrial hygienists will agrese, the flood gates iz
1965. Then speculation was raxpant and pecple began to take a very, very
close lock at airborne asbestos dengsities but they were still doing one
thing-athey were still counting aillions of particles per cubic foot.
In tkat study they were collected in the Kcnimeter, which is the
grabbiest of all grab saxplers; it is not & tims sequence by ary means.
The decade of the sixtiss, they stacked the deck here, epidemiclogic
descriptions of asbestos deaths related to malignant tumors of the lurg
and gastrointestinal tract., There was & great collectisn of literature
ip this ares. |

Bronchogenic cancers--now you have an interesting study. If you
want te et moiey and you want to get recogniticn, study an occu;l.tinna.l.
carcinogen. Bubt then stack the deck with a possidility of a demestic
é:cposure; +hat is, daddy comes hame from the shipyard and shakes out
nis overalls in Zront of everycne or the neighborhood sxposure which has
to do with asbestos throughout the airbornme community eovironzment and
you've got a full house. You've got the ace of hearts right on to the
Jack, no m_:e can beat you. You can hold ths cards moneywise, politicsally,
sclentifically-~--sciantific indignation, not always authenticity but
indignstion, and in the 1960's we have seen a plaphoras of literature of
speculation. There was something that professors, when I went to schoel,

loved to step on and that was a hypothesis before you mouthed it. Yet
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“oday, I see Iypotheses pui forsh wish so little ssatemsnt of this, it zsy

be specuia:ive, Sr, let us furshel examire Tnis, or, I'd like o see
scze grad sTudent take it cn and give it a listle Hit of zassaging from
& laboratory first hand cbservation point of view,

What have we led to today, the seventies? We know zsthing about
cancer. o one knows even the slightast thing about cancer exsept
statistically, and I thiok chimmey sweeps were a statistical surety.
Singe then we have pliyed with them cn a P level of 0.0L. We have
these rare and =alignent tumors which are beirg recognized for the 2irst
tize going up on the graph acd at the same time scme associaticn with
asbestos, The bicstatisticians don't even step iz and say whoa, let's
lock at this. It zight have to do with the spacing of the telephone
Poles iz the town or some other relationship. I will catbird <his;

this is oy personal cpinion and it does zot represent the United States
Navy's cpizmicn, but wiy should-we give over political expediency anz

pay the price of scientific authenticities? I would call a halt to a
great cesal of speculation because when it gets intc the zass media, you
ere nisquoted, ocutquoted and quoted ocut of context.

So allow me to do it with the Criteria Document, I presume, thia
morning, you were made acquainted with the Criteria Document. The
first document to be presented to the United States goverzment at the
petition of the AFL-CI0 to the Department of labor. Last Decexber,
they said, we need a criteria document for asbestos. How could they
lese? Carcinogenic, neighborhood, envircumental and we have a number
of pecple who epidemiclogically relate to asbestosis and perhaps cancer,
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I'L) agree with sheir epidemiclogical Telaticzmships., 32ut listen =2
thm*quc'te it outr of coztex:.

"Te refine our kmowledge of the biological scticnma of asbestos, it
is ‘.:pezl.fcive that the character of the exposure as to concentrations,
size and ‘::ypc of IZiber be known. At present, data of this ccmplexity,
are scanty cr often ncn-existent With respect to human exposure." What
is a criteria? Let's quote them ocut of comtext again. "Thus, the effect
sfter several decades of & chie-time acute dose of limited duraticn which
overvhelns the clearing Dechanism and is retained inm the lung may be as
barmful ag the cumddative effect of & lower daily dose of exposwre over
many yesars of work." CTherein lies ocne of the wisdems or cne of the wise _ -
observations I belisve of the Criteris Document. We know nothing,
epideniologically of cne massive dose that exceeds all of the clearance
meckanisms physislogically and macrophagically and all of the other points

of clearing the lungs. - .

Pinally, however as to be indicated, the development of the diseases
has been proven in workers exposed to asbestos and mﬂ:menta.l‘duta does
not exist far the last geveral years., So what I say in emutiom, to
‘taking exvircnmental data and tranglating it into medical facts is, the
point of view that we do not have sound ermvircumental data. We are
traasla.ti.n_g Irom ouwr past retrospectively and we are not sure what that
zeans from the medical point of vievw.

tn the recent hearings that were held on the emergency standard
suggested irn December and put forth in April or May, there were those
propensnts who have sven more insidiocus & point of view and that is the
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zero thresisld limit value. IThe cozplete remegaticn of the idea shas
toere is a dose~response relaAtiIaship in ke human tedy., I find shis
t0 be quite sinister in effect. With the zers threshold limit value,
there has beem put ferth and stertly to be placed, I belisve, before
the Secretary of lLaber, & reccmendation 2 years hence, that the ssandaxd

will be 2 fibers/ml greater tkan 5 microms in length, Now Two fibers, as

an engineer, you uight suspect when I show you the slides is going %o be
rather difficult To exhaust ventilate 2 fiders. [ would hizk of 2 fibers
a3 scmewhat a backgrsurd ccunt in an asbestos skop., I would put Jorward
this point of view, wkat is the standard deviation amcng, let's say

10 2idver count tecimicians for fiber coumis. If it's one fiber or three .
¥ou can then play wi.‘.:h the deviations between two anxd five. So playing
with words, I find it rather deviant and rather low value and age that

bas, acsoxrding to all my wining put aside, cne thing for us & do in <ke
Navy. That iz subgtituticn u::d. that begins what we must now undertake.

Whether or mot scisntific authenticisy reigns supreme in Washirgton,
thege standards will hold and we in the United States Navy Lhave always
set a pace in cccupational health and will continue to do it today,

Let o8 further coxplicate the situationm, Asbestos is an exviren-
mental heslth hazard, not cnly when you shake ocut your overalls but what
happens whsn you blow it cut of the plamt, up, down, in the sewer, how
e you goi-nz to collect 1it? I den't even Xmow to this day what the
Naticnal Emission Standard will be, nor have I found teo much in the
literature that tells me how 7 might ccllect it fram the local exhaust
ventilation. Asbestos £ibrils and fibers are very fine matting. They are
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used for filters in varicus chasmical situations. Can we use & bag”?
Wrat ‘.é g9ing to be <the 128s in a tag house across the face of those
collectors ard how many will treak tirough or will they break through?
Wrat kind of fabric? What kind of air moving equirment will we need?
wWoat kirnd of ducting will we need? What kind of fans will we nead?
Are fibers cocsistant with the bearings in the fans and this sort o2
thing? 5S¢ we have a great number of problems from apn engineering roint
of view., 2 scmecne would get scme designs along this line using fiber
technology as their basis for ventilation desigm, I think they would be
in a very fine positicn today to sell at least & textbook.

Substitution is the only altermative, We began the use of amosite
in the United States Navy in 1934 aboard what we called then high-speed
destrcyers, Twelve knots was high speed in those days, Certainly

. *
bair felis didn't work around the high heats axd high pressures we have

today. Amosite was then later applied to cur flanges and ocur valves. In
1937 we used pipe covering for the first time instead of hand placing on
all our pipes, We used pipe covering, bought pre-molded pipe which was
of two varieties: magnesium or mag pipe as we call them, magnesium
oxide; the other was caleium silicate, silicate pipe. They were used
with binders in spprocimately weight ratios of 10 perceat of chrysotile
and amosite. We still have scme old destroyers laying in mothballs with
zag pipe and amosite binders, Incideatally, in cur rip-out cperations,
sven with total substitution within two yesxrs, which is ths desdline, we
are going to have amosite and chrysotile sboard cur destroyers and other

ships for the next 20 years. We'll be ripping it cut in maintenance.
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So I say the same <hing you TuST Asep iz mind here, you have them in
your steam pipes, your stean turnels and varisus other sopfized placss.
You are going ©o be rizping out asbestos for 20 yesars, so substicute
now and wait until you sre resdy for retirement apd then you'll see the
end of the problem ard you can tell youngsters when they come aboard,
e used to tTear ocut amasite.

In 1542 we replaced, for sweat ccutrcl on cold watarpipes, the
hair felts and put in amosite tlere too, Qur first subsiisusicn was
in 1558, not Zor heslth reasons, but for sonar resasons, e begaz to use
Flastic elastoxzers f;r sub hulls, They were so cice ir the sub mulls,
we now use =hem for all antisweating applications for cool water pipes.

Tn 1562 we began to use calcium pipe instead of pure amosite pipe.

Let me show you what heppened when I came to the Navy Depar‘mexnt, Ve

bave cozpletely substituted the amosite pipe. Can you imagine s youngster,

like me, going into the shipyard which has a rough and tuxble bunch of
fellows (they have tTwo beers for lunch) snd tell them we were quittirg
in five years with this amosite pipe. They were in love with it. They
waited urtil they could become supervisors to- use i%t. They say it will
Be used arzd zo one will use anything else. We tell them by decree that
they're going to use this. They don't like it. That is cne of the problexs
of substitution you'll have. So whet do you do, play them off against
cne snother., You have to convince the next perscn in line to use the

nev and better material. So that when hs becomes boss, he naturally
carries through with your ideas, I think you too have that decentralized
point of view., When you run into oppositiom, twgm the other guy locse on

the other,
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Apother thirg is <he ticder has been corpletely substitused and =o
cne ever Teally lixsd it. It was a mess as you can see all over your
decik, I you picked it p aboard ship ard it shed, it Just did zow g0
on too well, This led ccopanies to develop fiber ccmbs., They are rather
expensive but they are very fine substitutes. I'm not 1 Jorms-Mansviile
zan by any means, but if just happens that they have scme substitutes of
interest, When you get these combs wet, you can pack it arsurnd varicus
oblects. I kmow you're nmot golng to buy pre-melied stuff so you'rs
going %o have to buy scme of these kinds of things that are wetied and
will £it around various valves and flarges, These are usually easy %o
sell to personzel in insulaticn shops. (ne thing they like most of all
iz the fiter glass. It is scft ard easy to cwt_am it has very high

texperaturs aspplications, over 1200°F, It is a lot more accepted over

axosite,
Then finally what 40 you do with thes new requirements whick say

you must take care of the situation by placarding, Peinting ocut where
they are doing asbgstos rip=cut. Asbestos rip-out is a very interesting
subject. You have to get cut of the classroom to see it, It is like an
Indian ratding party, they go in and tomahawk thisz stuff off., There is
2o ballet, no time in motiom stuff,

Now as to gigns. T put down here the word "Hazards'; den't do that,
That makes for extra pay and some other problems, FPecpls will believe
the worst if you'll let them, Use "Restricted Access - lagging" as
possible wording for & sign., Leave that word "Hazardous" out because
of the financial escalations.
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1'D going to skip the perzentage of <ixze in shipyard werk iz <he
varisus a#ec:s of agbesTis WCrK because I shinie that was very well
covered in Dr, Hubiak's case. C2ly <0 say zhat I would emphasize She
tize-weighted average counting that only about 4S% of an insvlatiecn
worker's tims is spent in working with asbestos or asbestos-containing
products. Fifty-five percent of the time he iy werking with other
materials, taday, such as fidbrous glass, rubber elastowmers, cork,
oineral wool ind variocus other things. So that when you 2o & TWA couns,
you must know what he does during the work day.because nis exposure is
scmewhat diminvated by she amount of tije, except for the cne thing <hat
has always plagued me spidemiclogicallye~ewhat is the seaning of cne
massive sxposure? Now I got into apother hormet's nest with scme rather
high-ranking Navy pecple., I said let's not allow our seaxmen, owr zachinists'
=ates, boiler tenders and other variocus pecple to go rip out asbestos
before they go into the shipyards, Scmetixes for mcney's sake, they'll
turn o crew locse on ripping ocut asbestos. Then they move right into
the shipyard and thes there is that much less of & bid bescause you've
got bare pipes ready to be relagdged. Rather than having the civilian
civil service pecple go in and rip it out, its already been done., It
has been very difficult indeed to get this type of situation out and I
tzied to base it on one massive dose exposure and how to take care of i<,

{Data koa overhesd slides) The data is of sirborne demsities of
esbestos, we're experiencinrg both aboard ship and in our lagging shop.

Lock at those removal figures up on the tcpe-li8 fibers/ml. Now those
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wers short csunzs I'z sure, That filter paper would jam 3 in co mors ‘
taan 15 or 20 zinutes at thAT rate, Another interesting figure shere

is >ight here, TForty-five minutes after exposure we have a zero ssuzs

cd Iibers, Many pecple will ask you, how long afierward? This varies
with the zmaterisl, That is an interesting point of view, Now lock at

it frem the 2 fiber limit, These are all rip cuts. What does this mean’
Well, I can wear <this kind of mask uwp until them, Now hew do you wear
this <ind of mask in the Charlestown Naval Shigysrd, in July, down i=

the bewels of the ship which is cooling off. Pecple are sweatirg et
great rates down thare, they're very confined and they don't like anything
around their bodies. So 2 young cormander comes down ard tells them to )
wear o respirater, * I they have to wear glusses, they fog up ‘zmediately

but the warst part about this is, in the ship, the mmidity builds wp
to suck an extent that water resistance thxrough this filter iz pretty

high., If you have 0ld laggers with 20 years of duraticn in ths rade,
their lungs are a little fidrotic already and they are not going to
breathe across water resistance. I would say rather that you should
SUTPLly power packed air supplied respirators. Bill Burgess at Harvard

is working on one of these and we .hope he will come through. The

Eritish are using them but they have such a large miners pack cn the

back that you can't get arcund the steam pipes. These men get into scme
of the m;i:. ertrwdi.nu'y spots and they, by no means, have any phobias
about close places. 5o when they have hoses on and packs on in bhot areas,
it is going to be difficult to gst arcund, HEve you sver tTied to tell e

civil servant to wear this or we're going to fire you!l
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Toeir grievance procsdures are the zost TorTucus, dyzanzize, legalisti:c

points of view you will tave. I nave always admired you f <he civilian
industry, profit.makipg industry, perhaps part of your esployment witk
Du Pont is based on the fact that you'll wear perscnal protecsicn. Think
of taat whem you get excursicns above 2 fibers/ml. Get the right kind of
protsctian on these pecple and txy ocut the little device I use--give th
a choice of two or three and they'll develcp factions and fight with each
other over which cne is more comfortable. |

(Slides of scme of the ccutrol measures) This is a Navy lagging
shop.  Notice the great amowmt of ventilatioz provided in the shcp. This
i3 our shcwecase yard, Rremsrton, Puget Sound, Seattle., All of <hat
ventilation will be chgolete in 2 years if the 2 fiber lizit goes inzo
effect. I canrot maintain it below 2 fibers in thet shop. is is side

hood ventilation, the kind 4hat is the best for cutting asbestcs contaizing

products. This alsc illuztrates & fine wvay to centrcl dust by sprayircg
as you ley it out. Scme pecple put up rolls that are covered up and es
you pull on if water autcmatically sprays the material., Put this problex
will not be with us tco mch laonger tecauss we ars almogt completely
substituting with glaszs fider.

Here is a zan cutting scme of the glass fiber., The ventilation dces
serve scme purpose in cutiing down the requirements of ceriain nuisance

dust staodards we st meet.
Here we have exhaust ventilation on a band savw and s scomewhat gemeral

exhsust ventilaticn in back of i%. This does a great deal to reduce the
dustiest cperaticm in the insulaticn shop, that is, cutting any materials
at that high rats. Those taeth go by at just the right rescnance qualily

to produce dust in high concentrations.,
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This is scme of the Tizer work ey do, These men are Taite
interesting arsisans., o a2 wastch thez by the Rour,  They 4o it ai-ose
without looking at it., They can fi: pipes they Ravern't seen et because
they bave seen trhem already =any times,

Tais is a downdraft tables in which mest of the dust is taken ocut of
the workers' breathisng zone. Cangpy hoods dem't work Sy the way. I
Sav & cancpy hood in s Navy siipyard installed by a Navy izduserial fygisnist.
I'm efraid I lost a lot of respect for him,

Here is the dustiest cperaticn, that is, cutting blocks for the sides
of nigh texmperature boilers. This exhaust is quite effective., I nave
no fiter counts for it. I do hape it falls below the five fiher 24mit,

Here are the teeth that slab out the block and that is the dust
taken off the tcp with tials veatilation. Now all of this material goes

into these ducts, ’l'hez"ein it resides or is blown out into the shipyard.

We haven't even begun to think of what we do now. I'm sure Lif you took

——an-electron zicroscope amd Kicked Up 2 little Hit of dust arocund those

shipyards, you'd find <that exvironmsntally we sre an installation nen
grata, I den't kmow how we are going to clesn up the smount of asbesstos
that resides right in cur flower beds--right into the very soil of the
sghipyards.,

Here is an interesting thirng, if you can get it dome, this man is
dipping in ;mtu-, his pipe sections before he works on them=-the dust
suppression method.

lock at that very fine downdraft table there. That costs the tax-
Dayers quite & bit of nmoney but it is a very fine way to conirol the dust

2rom the wark that these artisans do. Look at the mitering up on the

upper right hand cormer, that is an art. You donr't interfere with the
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way thas's dcae, They have Sheir sum vays, ‘heir own carkings, <neiw
own zetheds of deing it, azd SO om. Ii's always a parimershiy and gquise

a ballet ta get it dome right I:r both purposes.

Here he is baggicg the pieces, getting them ready ©o take adeard ship.
This way they can go in, they are still a litile darmp, acd they rark <hex
what space they go ints. If you're taking them into a turmel, you can
zark what {unnel they're going into. That is the cnly way we could get
tiem %o bag them. They would mark the sections, but I killed twe birds
Wwith cne stoms. Hers, I was able to get them to bag their various
cozpartzeants and zark them. JNow they found that they have a better
handle on the situaticn. i

This slide shows the use of the respiratcr on & very dusty cperation.
This man is bagging the varicus pipe sections and then sealing them in
polynta'lene bags.

THis 1g the insulation storage ares and that is & set stags. They'we
not that clean, That was dcne for the picéure. Here is cne ares where
you hafc a great desl of asbestos and scmetimes it locks like a Christmas
scene~-asbestos on the rafters--asbestos all over., It locks like s snow
blizzard,

He;-o is the vay we get around without having to fool arcund with zhort
elbow sm.ce or confined spaces, This shipyard brings in the pipes and
then a;ta then wp on Jigs ready to place the pipe insulation material
around them.

Here is a sewing machine of the percussion type. Dust production
is very veluminous and he is using, as you sas here, a local exhaust

flexy duct. This is essential with sewing machines, As with welding
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cperaticzs, you have to bulld a duet that is not permanent, Vou tave
to build cne that allows Lhat Zan to zove that <able. e zan will sis
s different way wich the wind from another man, Two Tern that are not
speakirg sit back 4o back. You have to have these ducts so that they
can be fitted to their persomal dispositicms or indispositions.

Again, a close-up of <he exhaus® ventilation here, 3y the wvay, I
¥now we camnot meet the standards on this cne. These men are seamstresses
and they are guite priza dozpas adout their work., This is the best I've
been able to do for them., Thls i3 a very dusty cperation aboard skip
and <he industrial hygienist showed an ircredible amount of irngenuity
when he duilt <hese downdraft tables. He put flexible pipes ints them
$0 that the man can stand there and saw at his leisure in the ship.

This slide shows tke vacuuz cleaning that goes cn. You can see the

short spaces and all the narrow sccesses, Insulation workers are not

good housekeepers asd they never will be, but this is one erea in which
you caf hope that you can improve, Thaese are barrel eductcrs. We have
them out on the weather deck on the ship and “hese are the hoses that
lead down to supply the varicus tables and vacuum cleaners which are
located scmetimes two or three decks below. If you're lifting air,
2s you do water, you have a head, You cammot go too far down in the ship,
This is & Jury-rigged design, We do these because we have yet %o
#ind good exhaust vemtilation procsdures for asbestos, as I earlier
advecated, [Notice the makeshift manifold thare tc cantrol noise exposures.
Finally, I kave a slide of a man wearing this single service asbestos
respirator. He's wearing glasses. Those glasses will fog wp and he'll
have *co change that respirstcr within two or three hours depending oz
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<he relative © dity in the lagging shep. That ends the slides and
soze of tSn 2entrsl neasures.

I knew they have bSeen crude indeed, but ithey are crude because we
ere not yet ready to meet the problems engineeringwise Ifor the low
levels of asbestos that we must centend with.

So, I leavs you witk this thought--substitute or drop cut. In
the mean +ime you ¢an use as much ingemuity enginesering as possible.
Ths great challspge is o develcp a respirator tlat pecple will wWear

when they rip out for the next 20 years,

RJH/meh

7/10/72
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. Zapp The next spesker axd the last speaker on our Frogvam s
George lAng, “he cemsultant on thermal insulation of the Engineering
Department. I think that this is such a logical ccmtinuaticn of what Coxmander
Barboo has talked about that we won't entartain any quastions of <he

Commander &t this tize, I agree with Commander 3arboo that substitution

is great. I think of the soap induswy and bow ‘.:.I:sy quickly substituted

for phosphates with NTA and got thrown ocut of that, Then they substituted

for NTA with silicates and fizally the Surgecn General of the Public

Health Service said you betier go back to phosphates boys because the
substitutss wre worse than the things you're substituting for. So this

i3 a great problem ard because we don’t have 20 yesrs of experience yet -

with scme of the substitutes, we may be in for same surprises.

[
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Gocd afternoon gentlemen.

The subject of my brief talx is "Substitutes for Astestss Zearinz

Therzal Insulation Materials',

I say btrief because the very unique and accommodating physical

and thermal characteristics of asbestos make it very difficult

to replace.

As asbestos is used in thermal insulations, as a fibrous tinder,

a filler, or a woven textile, we ask it to wichstand very high
temperatures, very high rates of change of temperature or thermal
shock, and to resist chemical attack. We alsc say it must be -
compatible with the only high temperature adhesive we know of,
sodium silicate., All of these conditions which asbestos neets

so well are not met by any one of the potential substitutes for
the asbestos fiber. Plant or animal fibers, polymeric fibers, and

glass type fibers all fail in at least cne of the required

characteristics.

In thermal insulation systems our current aress of cencern are
the high temperature calcium silicate type basic insulations,

and the woven asbestos or "A" cloths.

The asbestos-free calcium silicate situation is presently very
dim with not much hope for the near future. The main reason for

this is that the two largest manufacturers of calcium silicave

pupP 0930596




¥

ST DT

insulations, which contrel 20% of the U.S. iasulation tusiness,
Tave teen the least progressive in developing an asbestos-frae

material.

e presently have available onrly two asbestos-free calcium
silicate brands. One is Super Caltemp Type NA from the Fibre-

board Corp. and the cther is Caresytemp 1500 frem Philip Carey.

Keene Corp., manufacturers of Thermasil, and Johns-Manville,
manufacturers of Thermabestos, state they expect to have
asbestos~{ree calcium silicate products on the market by the
end of 1972. Owens-Corning, manufacturers of Xaylo, don't

expect their asbestos-free material to bhe on the market befcre

mid.21%73.

e are presently investigating a new preoduct of the U.S. Cypsum
Co. known as K-fac. It is a high-grade mineral wool formed in
rigid boards by the fourdrinier paper making process. It avoids

many of the disadvantages of mineral wool in that it is a fairly

clean material and is relatively water resistant.

e are presently getting elbow covers (such as this one) cut
from this material with the promise of getting pipe section and
bleeck in the-near future. Pricing is expected to be in the
range of inhibited calcium silicate or slightly higher. The
present fabricator cf this material is Starr Davis Co. of
Charlotte and Greensboro, North Carolina; but it is certainly

net limited to one fabricator.
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There are a anumber of mineral wool products which have been and
are cn the market that are adaptatle to insulating piping and
equipment. These unfortunately have the disadvantages of this
type ma:efial; poor dazage resistance, profne to getting wet and

holding moisture and insulator discomfort.

However, we are fast getting in the position of a beggar that

can't be a chocser.

Zagle~Picher is about to put on the market the first U.S. manu=~
factured, molded mineral wool pipe section insulation. This is

a small sample of itw.,

I might mention here that the mineral woolé, including XK-fac,
can be dipped in sedium silicate, aftsr being formed to final

shape, to make them acceptable for use on austenitic stainless
steel, The manufacturer or fabricater can do this at a minimal

cost compared with doing it in our plants.

Of the asbestos=free calcium silicate insulations on or expected
to come on the market, ocnly one, Fibreboard's Super Caltemp Type
NA, will be inhibited by the manufacturer for use on austenitic
stainless steel. This is another facet of our thermal insulation

problems which we den't have time to cover here.

The insulating cements, Du Pont Cede 502, and the insulating and
finishing cements, Du Pont Code 502.1 listed in the April, 1972
issue of Engineering Standard SN50CK are all asbestos free.

pup 0930598



tinishing cement, Nu Pont Code 712, has Seen removed from

ftandards as it by nature was a high asbestos cuantity maserial.

Treated, woven glass cloths have been found, 5y lab tests and

fleld trials, to be a satisfactory substitute for woven asbesto

"A" cloths. The treated woven glass cloths showed no deterioraticn

at temperatures of 10C0° F, and they accepted the standard in-
sulaticn finish ccatings very well. They even showed no deteri-
oration when cemented to calcium silicate insulation with a heavy
coat of larging adhesive or sodium silicate; and the insulation

subsequently kept wet.

The sodium silicate cemented zlass cloths, however, did have an
unsatisfactory rate of detericration when placed against hot

surfaces at 300° F and above,

In applications of the sodium silicats cemented, treated glass
cloths that d¢ not contact hot surfaces we have found the follow-

ing materials satisfactory substitutes for asbestos "A" cloths:

Jo. P. Stevens and Co., Ine.
Style 1925/9351 "doubls coated" and
Style 84205/9351 "double coated™

DUP 0330599

"Nemex"™ woven cloth cemented to calcium silicate with sodium
silicate, has alsoc been found to be a satisfactory substitute for
"A" clothes in contact surface temperatures up to 600°F. The

"Némex“ works well with the sodium silicate adhesive and accepts

standard insulation finish coatings very well. It can be ordered from

Globe Albany Corp., 3uffale, N.Y., in 100 yd. rolls and would "be
designated "Nomex" N-7304.




it has the disadvantage of ccsting somewhat mere than under-

writers grade "A" cloth.

However, since materials costs are running about cne third of laber
cests in thermal insulation projects, this may not be a real
ocbjection when you consider the many hidden costs of handling

asbesteos bearing materials,

I believe we have time for a few gquestions.

G, E. Lang
ESD, Materials Engineering GCroup
Louviers 13Wlé, Ext. 3435

pup 0930600
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GENERAL JISCUSSICN OF PRESENTED T2PICS

What was the Du Poxt stazdard that listed all of the asbestoseccrtaining

cexents?
Cements SN-500M
Woat has Jommse<Manville been doing in ths ares of research? I cersainly

don't expect them to be going cut of the imsulation buziness.
Jokms-Manvills tas been very gquiet sbout this. We know they are trying
tc develop an asbestiserfree product but we've heard scme adverse resultis
of these materials iz shipment. I might memticm that all of ths asbestos-
2rese calcium silicates we've seen 30 far by appearance and we can imagize
genenlrcha.:-acterist‘.:x are scmewhat less than the previcus asbestose
bcu'i.ngjéalcium gilicates. They have lost scmething, We're going to
nave to learz to live with {t. I dem't know other than JeM's Therms 12
whick is a caleium silicate type insulstion 12 they're usirg e glass
fiber binder. They make no predicticn other than the emd of 1972. In
other products, I don't know what they'rs beading ints.

Is Johns-Manville doing axything in the way of research on betier
engineering ccutrols? ' '

In their own shops, I know nothing sbeut. I can cnly sssume they'd have
to be, becauss of the volume of asbestos they handle for msny products
other than just thermal insulaticm.

These substitutes, during fabricaticm or whatever, produce fibrous
materisls that satisfy the gecmetry of this regulaticn. Will they be

Dup 0930601
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ruled cut dacause they are made of & different substapce or wouldn't it
satisfyrtin geczatry requirements of the lemgth and diameter aspsct of
the!ﬁber:uﬁn.aned in the standaxd?

The standard Iindicates a fiber greater than 5 micrens, it doesn't say
anything about the chemistry of the particles. I think the problem is

that the asbestos fiders are ideal in that they have +hig tremsndsus

aspect ratic. It is very difficult to grow i:y kind of synthetic cryssal
t0 came axmywhere nesr it. !;u can get the diameter but you can't get the
Temendous lexgtbs, I think pecple have gotten scme degree of chemicsl
resistance and scme degree of digmster but to get this nice cozbinatien
that asbestos does have, physically and chemically, is pretty hard,

I was inquiring ebout the fact ccncerning memitoring and mot why symtbetic
fibers cannct be found to replace the asbestos fibers. What I'm interested
in i3, vhat 12 you use substitute insulation with nem-asbestos fidbers?
What do you go by in terzms of evaluating the air sazples? Will thege fibers
lock lixe asbestos fiders and could you distinguish between ths tweo if
they both existad cn the plant at ths same time in the ingulation material?
Would the sampling technigus now stipulated tell whether you were indeed
exceeding & fiber cancentretiom?

This is ::ﬁemt I'a l.‘..‘n to make, when we can get totally away fram asbestes,
which of course, bas all the nasty things said abeut it in OSHA, We're
going to have to momitor for diatamacecus earth, glass fiber, mineral
fiders, silice and what have you. So there is still going to de a
Deaitoring program but I dan't kmow what the law makers have up their
sleeves, When we get awvay from ssbestos, this will take & lot of teeth

out of this thing that we're now werking om.
pyp 0930602
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4 < 2
‘thgy tell ¥ the fibers are asbestos in the mixture? DUP 0930603
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= thizk what you were sTying %o refer o is as follews: =@ you were doizg
Siber cousting, can you dissioguish these artificial fiters fvam she
asbestos fibers using the criteria of a 3:1 ratio?

T you lsok at asbestos fibers under phase contrast, they will vary in
digmeter and lemgth., You will recall that the fibers are made of 2:brils
and therefore each fiber will vary depending om the number of fidrils
zaking up the fider. There will be diffevences in leng*h and diametsr

of each fidber, I they go to these artificially manufactured Ziders,
Zore than likely they will be fairly uniform and essily distinguishable
Ircm the zatural asbestos Zibers,

Woat I was wondering about in the analysis of the szzmples, would we know

by locking at it under the microscope whether we had asbestos or aot?

Probably cne of the criteria that will come ocubt and that I expect is

that the insulating material would be labelsd that it does contain

asbestos. . )

At <he last conference it was indicated that chrysotile could bhe distinguisned

by its being coxprised of a series of circumscribed cixcles. Can you

tell that through a microsccpe?

2y an electron microscope, yes., But you won't be able to pick up thase
characteristics at the magnifying levels that you count at., You would

also have to get & cross-section of the fiber to detmct this facter.

Let me repirase =y question. let's say I had a Jolms~Manville product

with 10 parcent asbestos fider and 90 percent calecium silicate whiehk I .
ran sazples ¢on and sent tf:.m in to be counted. They would report the
densities and izmclude the fibers and the caleium silicate. How will
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Secrze Tanz To the best of zy mowledze, there are ng other Types o?

fibers in the sharme) insulation o%her than asbestos at shis Time, T4

is oy feelizg that when these pecple couvert, they will camvert %o only
1]

cne type of fiber in the inmsulatiom,

There is anociher factar when dgte::n.i.n‘.ng fibers and that is refractive
index. Slight changes in your refractiocn mecharism will change the

vieving of your particles and I assume that these other materials will
bave a slightly different retra.c‘c‘.w index, You might be able to plck

it up in shis way.

Are we ready to substituts zow ?cr asbestos thexzal imsulation?
No sir, unfortunately as I said, it was <he smaller outfits who made the
greatest gains iz the za.nu.ta.ctu:rir.g of nomeasbestos bearing materials. .
The coe cutfit I know of i3 a single production lime and if they get o
construction type order for a c’,:n.:ple of carloads, they're just goinmg o

0 W in gmoke. This i3 the prl?blcn. Oxr cnly hope here is that they

will lead the big ones and starf’l: frightening the big ones sbout how zuch
business they are losing or a.refgoing to lose. The small cnes are clamoring
in this direction and geem to ‘oo & little less encumbered with their
invesizents. !

I, Zavp This floer tile here m.y well contain asbestos, pretty well
locked in, Is there azny hope '_'4 exploricg new metinds in applying

asghestos tha‘c will permit you toé use this zaterial have it so zpplied

that 1t will be locked in and t:eE 2o dust problem? Is that being locked at?
Gecrge Zanz I'm sure it is by J"fcb:s-Mam’ille but ¢f course you eznd wp
cutting floor tile by a aumber o? zethods, I dem't kpow what they're

doing cn this but we have the sui:.e proolem in a sense in the mastics

f BUP 0930604
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we use %o finisgh izsulaticm. I dﬁn't Xpow what percentage they coosain
Ut they 4o comtain a falr amount of ashestos Ziller. We ave resson to
beliave ve'z;e on the safe sids of the coin and zanufacture this product
which is rather reputable. I have done scme asking srousd amd it bas
gpparently gotien & fairly clean bill of health because whenm you spray
this zastic, you don't bave individual fibers., It's like spraying tar
and the Zibers are Sotally captive and it i3 very unlikely <hat you
eauld do amything to that mastic, even after it iz cured or dried %o
free 1p the Zivers., They are trapped,

D>, Zacp That's what I': getiing at. Ferkaps we can still contizue to
use ssbestos 12 we used different tecikmiques of applyirg and centaining

it after it is spplied. . .
Does the law now read that you shall not spray material containing

asbestos?

Yes, I think so.

Why cg.n't ainers]l wvool be locked &t if asbestos iz being ruled out due
te its toxdeity? Why can't mineral wool be adcpted by the ssbestos processers?
They can. This is the direction that & lot of pecple will go in but due
to the diversity, cutdocr naturs and geogrzphic locaticns of most of our
Plants, zinersl wool bas very pocx sbuse resistance, T LIt gets wet,

1t pretty well stays wet., It will detericrste alsc in cyclic wetting
and drying., If we could keep ouwr thermel insulation dry, vhich would
mean no damage sand with satisfactery workmanship, our whole problem here
is alzost elimingted.

Sverybady is putting the "kiss of death” om asbestcs, bubt who will put

the "kiss of death” or blessing on & new product that will replece asbestos?
DUP 0930605




-8 e

A I heaxd L rmor gomewhers that afier they get the asbestos wdsr their

beld, <hey're going to start pizking on some of the other materigls., What
these are, I den't xmow. let's hope they let us get this cpe beaten dcwvme
QU Is the Canuary 12 issus of the Federsl Register the latest on the propossl

for the gublic hesring?

A, James Morzan That's the latest I know of in the Federal Register,

Q& The ENA Reparter as scmething else and it is & little confusirg. (ne
aspect of the public hesring included the section oz the warming signs.
Do you know whers that stands? The warming signs that the Comander
Passed arocund wouldn't mset the specificatiocns of the Jamusry 12 fsgue
of the Tedersl egisver,

A. The dismond sign was absconded frem thc' Naticmal Fire Protection Associaticem.
Cf course, asbestos has notking to0 do with fire. O the three dismerds,

two are zercs and cne is L, for the heslth hezaxd.

Q What I vasz comcermed about was the cne that says "dust hezaxd" on it,
It bad to include such words as ~ "Asbestos dust - may cause ssbestosis,
& severe lung disesse and is Implicated with the development of certain
cancers. Control of exposurs to asbestos d.ust' helps to protect against
4the bazard."” These would kave to be on the signs.
It seems like we'rs better off witk the diamond sign.

QL What about vhere to Put these signs, We know ths insulation shop areas
ad storage Areas are probably scme prime ersas for placement, but what

about the guy in the field tbat applies the insulstion? Do the Commander's

signs peet ths intent of the law?

pyp 0930606
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© The placarding of areas it The field or during Tip out will be necessary
I'n sure and will be a porticn of the law, Many ixvestigators who 2:id

s thorough indugtrizl hygiene survey found that zany ;.adi.v*.du:.ls who were

suffering from asbestoserslated diseases ware not laggers but only worked
in the ares arsund the laggers. 3o placarding in the aress where they are
applying or ripping cut asbestos will probably bs part of the requiremens,
Now whether these signs meet the intent of the law, we in the federal
goverrment will meet the i;.tant cf thes law and thege are the signs that

I i.:tend.. to use at the present tize.

Cze other questicn regarding <this same promulgated ruling or proposed
Tule. This has 4o do with 2mdical exxminations. It says that thsy

sball be provided in the way that it has been desaribed. In the case

of axy exployee who is exposed to asbestos dust and to limits specifiad

in the paragTaph of thix Secticm (a), & 5 fiber limit., I think it was
indicated esrlier that 1 fiber/ml would be a point to keep pecple undes
medical surveillance. Is there any ccmoutioa here?

(pe fiber is the proposed limit in the NIGSH Criteria Document which

bas been forwvarded to the Secretary of laber fer his consideraticn.

Anycne exposed to more than 1 fiber/ml is, by definiticn, exposed to
asbestos and canes under the surveillancs progTax. Presumably i that

were sdcpted, the Tules could be changed, DUP 0930607
There will e 2 final regulation scmetime between now and June 7 and this
will be effective in so many days. There is cme thing that I think you
might keep in mind. We talked about 1 fiber/ml or 5§ or 10, these are

very small numbers, But in terms of industrial hygiene the 2l iz a

‘vez-y wmusual volume to talk about. We talk sbout million particles

per cubic foot for dust counts and for all the mmbers that are listed
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in tht 7‘.:able of tireshcld lizit values, we tave usually two nmbers, oz
Jor volume or mg/a® for air. let's zaks that 2 fiders/ml. Whem I puz
down the mmber for a cubic meter, i%'s up to two millicm, It's a zueha
bigger number and if you figure that a verkar is working for eight hours,
consumes about or uses 10 m¥ of air; he could be ‘aking ia scmething like
20 million fiders per day. TRhiz is the way Selikoff has been stresging

it. Tvo i3 not a small number--20 million fibers per day is & lot, Les's
kaep in mind that just by cioosing the Bxitish designation of 2ibers per
zl, we'rs zaking it look smaller than it would be i{f we were goirg by

the usual American criteria of zg/md.

I was interestsd in the Commander's comments sbout exhausting the asbestos -
fibers from the insulating shops and scattering it about the countryside.
I gather that there is not a great deal said sbout it, Will you ccmment

a little sbout the disposal of ithe filtering media that you use for this
exbausted air and the disposal of the tons of waste collected by the
Lilters? How do you physically get rid of it?

The hardest materisl to dispose of iz the material fre; the asbestes
ingulation during rip, off rather than the exkaust wastes. 3oth of these
Present 2 disposal problem. We are now requiring large polyethylene bags
for harvesting ths materiel, picking it wp as you rip it out and plecing
it.ln bags Just like you'd pick cranges or spples. We also wet down scme
of the l.ru; ts try and cut down cn the dust. This is coe ares vhere
thers is nothing, absolutely nothing in the literature sbout the collection
methods for asbesteos. Weé have yet €0 get cur naticmal emissicn standards,
First the standard will come cut and then we can engineer for a ccllection

method,
, DUP 0930608
Do you bury it at sea?
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o, first it goes ts & collectsr wio mist be warned on what the hazards
nignt be to him, We do this Zor the launderess alsc. We recomwend
sanitary land®ill disposal.

There is this recent promulgation of emission limits under the aiz
pollution coentxrol act, 1t calls for bag filters oo Shs exhausts., I%

is very specific,

Yes, it is and its intarestiing Cecause when you rip out, you deom't brirxg
the job +o the rip out sight and I've never heard of carrying bag filters
to the rip cut sigkt. I'm sure it can be doze.

A lot of our plants have shops that already have exbaust sysitems. Under
the present regulaticn we're suppesed tc have bag filters on them,

You have to sees what the naticnal emisgsicns standard is.

Reply They dan't list that.

In other wordas, they dom't bhave it.

Reply What they're requiring are the specifics of the handling sysiem
which is geing to‘ limit the discharge snd this will provide controls. For
a fixed installigtion they are requiring s bag Iilter.

The cemsidersble amount of informaticn that was presezted today wvas
interded for infarmaticnal purpeses Ior engineers and the maintenancs
pecple at the plants. IS thers a caxparable amount of spplicable material
being sent to the plant physicians se that they are awvare and can cocperate

with ths maintensncs pecpls?

Well, thsy should be aware of it and, in fact, we bave several plant

physicians here today., . DUP 0930609

Are thﬁre seminars given by the Medical Divisicn here iz Wilmington

expecially for physicians?
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Yes, there was & tri-ansual zaiical zeetlng of all the 2u Pomt physiciang
who could get to Wilmingten and a presentatiom oz asbestos was given at
that meeting,

(me of the problems manticned heare esrlier comcerns the test proceedizgs.
We collect the asbestos sample and ship it to scme unknewn place at a
fixed cost, You get the results amywhere from two to six weeks later.
By this time we bave eitber definitely exposed scmebody to severes dases
of asbestos or we came out clsan--cne of the two, Unfortunately, it 1is
too late at that point. The questisn was raised o;'igin;ny whether or
nect Du Pont can devel;p L local system where we can get quicker answers.
Ia there anybedy that is working on a project that iz quick and jdhc.:o
you can take & sarple and run it through & device a2d get an azswer in
an hour or two 30 that you lmow if m'ﬁ got s problem?

It would seem to me that the GSHA pecpls would like to lknow the answer
to that one, Counting sazples with phase contrast microscope is nothing
in.the vay of the quickest msthod at the best, At the moment there Las
not been any acceptable altermative developed., I would like to ask

Jim Morgan if he would ccmment on Bethlehem étul's Cantral lLaboratery.
As I uwderstand it, ;Iﬁ.n, they have set W a sort of corporate center for
industrial hygiene snalysis and the samples would be sent in there for
analysis. Do you lhave any idea what their tims schedule or turnover

DUP 0930610

rate ix?
James Morgan They have a cocopany messenger service that gets sazples
to the laboratery the next morming, Then it depends on the laboratory

schedule,

‘Dr. Zapp Am I correct in saying that although they have a corporate

responsidility for these analyses tovard the plants, they bave £o worzy
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zow about the imperding burdes urder CSHA?
gazes M.:rgén That's correct. Befare asbestos, they went through many
other things and pever incressed the number of help, Scmecne asked this

Zorning about au:.ééa.n:c in toolirg wp for counting at the plant,

Reply Dick Hubiak said the procedure would be included im the packsge
that eack of us will get., That i3 the article that describes ths cunting
teacknigue.

James Morgan The techmique will be given <o you dut I thimk you should go
cne step beyond that and arrange with them ¢o count duplicate sazples.

QU Earlisr we were given some information sbout aversge fiber counts o
disferent cperations., I3 coparsble informaticn available for calcium
gilicats with 8 or 10 percent asbestos "aci.ng used?

A. George lang I'm frying to recall on my memory hers, back to & test that
Jim Morgan directed for 'u.s cver at the Test Center. We hoped to tast all
o the calcium silicate insulat-ions listed in ths engineering standards,
We boped to put & hazard label cn them and comsider the possibility of
dropping certain cnes frcm the standards, The interesiing thicg was the
fiber counts did not parallel the percentages of asbestos which ranges
fram 8 to 15 percent by weight, except for cne material, vhich was 30
percent. Now tha 80 percest by weight material was very dramatically
different, With the 'othc materials you couldn't draw a lins on fiber
counts and asbestos-bearing percentage,

Q If you had a material with cnly 10 percent asbestos, could you expect caly
10 percent of what you determine cn a filter to be asbestos?

A. Yo, even for the same type of cperaticn there are cperstor variaticns,

wind cuTrents, ete. DUP 0930611
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I Judge then trat the mini=m <hat a Tlans =as %o do is cne, estadblish

& proper mathod of saxpling and an analytical program for asbestos in
al) their aress :that have to do with the handling of ssbestos. If,

+bs NICSH inspector came iz, I presuma he would first ask 2or our dsts
from that test program axd therefore the minimmm that we would have <o
have iz a properly established program 2or sampling and emalytical work.
Dr. Zspp The mission of industrial hyglene is to recognize, eviluate
and comtrol hazards., Now the recognititonm of tha hazard iz that asbestos
is being worked with, The evaluation has got to be ttat point of phese
ocne., Where do you stand? Are you within the limits or are you cutaide
the limits? Of cowrse, camiral is the impertant job. If you bave an
ssbestos or a presupiive asbestos exposure, you should have it azalyzed,

I gusss I have a little prcblem with thst because of the fact that I'm all
orexr the country iz comnscticn with asbesstos in 1ts many broad spplicatiozns.

I'm wondering if there is some way to get arcund this thking, If you
categorize sare of the things that I've geen like gawing and cther
insulation shop work, could thase present hazardous situsticns and because
of that, ths cperaticm be sutomatically buroé.? Can you then spply only
those cantrel zsanures that are zecessary vithout having to go through a
full saxpling program cn that particular aspect? Can you cut dowa e

the sapling by techmiques such as this and only measure when in doubt?
Ir. 2spp In your sawing cperaticn, you'll see dust; you kuow you have ¢
problem of ccntrol. 30 certainly you have to soply control neasures.
Then you'll have to check on them by analysis to see whether ycu've

brought them down to certain levels. pup 0930612




Deceaber 26, 1975

N. R. WALTERS
EMPLOYEE RELATIONS DEPARTMENT
SAFETY & FIRE PROTECTICN DIVISION

MEDICAL EXAMINATION -~ ASBESTOS
(D82-WI Datwailser to RKarzh 13/19/ 3-attached)

The Madical Division recormends that all emplovees
whose occupation rsquires exposure to concentrations of airborne
asbestcs rsceive madical examinations. I intarpret this to mean
thom employees whose job rsquires that they werk with asbestos,
such as insulators or employeses ramoving old insulation. Por
these employess, thsre should bs a pre-placement and annual
exan consisting of, at least, a 14 x 17 posterio~antarior chast
x~ray, 2 history to elicit symptoms of respiratory disease, and
screening pulmonary function tasts (Forced Vital Capacity and
Forced Expiratory Volume in 1.0 secend).

Since we have discussed this problem before, I believe
ytgl: should respond to Detweiler. I have written to him indicatineg
L N

BRUCE W. KARRH, M.D.

BWX/bn
Attachments

neasir g Lacch-HH ¥
JATE _1=2:19-3
ASTRCLANNI 8 SCRIZSANLL, f2°C. DuP 0930613
CINTED IHORTHANN AEPIATERS
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" Those which may be disabling and even fatal:

- . ot t
- - - : CEl

THE PNEUMOCONIOSES

Classification
(H.S. VanOrdstrand, M.D.)

Those that are nan-disibling (so-called "Benign'; due to irert
non-£fibrogenic custs): :

1. Sidarosis
2. Scenosis : -
3. Earitosis '

Those that are usually non-disabling and which may only be teamporary
(such as soma of the occupational irmunoclogic disezsexn): Afe.q (¢

1. Byssincsis . . n/.‘""c/"“s.

2. Baggasosis . Cavsin

3. Farmer's lLung . }

4. Maple Bark Disesase - . T a

5. Mushroom Picker's Diseass- . -

6. Pigeon Breader's Diseass T

7. Saguoiocsis . . -
§. Furrier's Lung o .

y. Coffes Worker's Lung AL e

10. Viecayard Sprayer's Lung
ll. Papriks Splitter's Lung
12. Chsese Worker's Lung
13. Malt Workar's Luag

14. Subercsis

(XY

1. Silicosis

2. Asbestosis

3. Berylliosis .
4. Coal Worker's Pneumoconiosis

S. Shaver's Disease

6. Talcosis

7. Cristobalite Silicosis

8. Diatomaceous Earth Pneumcconiosis

pup 0931922




Ruvised Hareh 1973 .
H. S. VanOredscraad, M.D.
-,

OCCUPATIONS POTENTIALLY ASSOCIATED WITH PNEDMOCONIOSES - SRR

ASRESTOSIS

TiZtestos wveaver
Avco mechanic
krake ranufxc:urc:

Cocpantar
Clotch zanufacturer
filcer maker
Fioor zilemaker
Iasulatar
iagger

wall worker
Miner

Poofer

Saingle maker
Shipbuildex
Si2am ficcer

~

RACASSOSIS

(.cae worker
Insulation maker
Papar=akar
Wallboard worker

RARITOSIS

“Barite oiner
Darite nmiller
Caramics worksr
Glasszakar
Paint maker
Rubber worker
Yell driller

BERYLLIOSIS |

Alloy maker

Bronse makar

Ceranics worker
Electronic tubs maker
Extraction worker
Fluorescent lamp umaker
Matallurgist .
Missile worker

Neon sign maker
Nuclear energy workar
Phosphor maker
Propallant maker
Toxicologist

X-ray tube maker

IWESTAHOSIS
Vorkers exposed to cotton

dust

0AL MINER'S PNEUMOCUNIOSIS

(See page 2 for completes
classification)

COFFEE WORKER'S LUNG

DIATOMACEOUS EARTH
PNEUMOCONIOSIS

Workers expesed to calcining’

of diatomaceous earch

FARMER'S LUNG
Exposure to moldy forage

FURRIER'S LUNG

Workers wich furs

KAOLINOSIS

Brick maker
Caramics worker
Chioe maker
Miper

Paper maker
Potter

Y .
_MALT WORKER'S LUNG . .

MAPLE BARK DISZASE
Luzbherman

MUSHROOM PICK_E(R'S DISEASE
PAPRIEA SPLITTER'S LUNG

" PICEON BREEDER'S LUNG
SEQUUIOSIS
. Lumbarmen

SHAVER'S DISEASE .
Abrasives makers exposed to
the heat treatmest o£ the
ore bauxita

SIDERDSIS
Demolition man
Fettler
Flame cutzer
- Foundryman
- -Grinder
Metal worker
Metalizer
Polisher
Scarfar
Shipbreaker .
- Walder [N

““Polisher

. Quarry man . T

SILICOSIS

Abrasives worker

Briciilayesr

Brickmaker

Ceramics worker

Coal Miner

Diatcmite worker

Ezamellsr - .
Fetzler -
JFilter maker

Foundryean -
Classzaker .. " b

* = Iasulation worker -

Hinar
Hotorman

Sandblaster
Shot blaster

. Stonecutter

Stonedressar -

. Stone drillar . ;'“L_

Tuanel driver -~ ..7 .

-

STAMCSIS

Workers invelved in :he
salvage of tin

SUBEROSIS

Workers with Eurcpean ocak

. trees from which cork is °

obtained

TALCOSTS

Cable maksr
Ceranmics worker
. Cosmetic worker . s
Mier : . :
- Papermaker R
Plascics worker
Rubber worker
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EXISTING

ASBESTOS BUST CONTROL

PURPCSE

This procedure cutlines the measures %o be taken and
practlces to be followed where persconnel may be exposed to
asbescos dust in the course of their work. Refer also tc
Ju Pont Engineering Standard SUT, "Measurement and Ccnsrol of
Ascestos Dust Exposure”, and OSHA Standard 1510.1001.

GENERAL

* The policy of the Du Pont Company and Belle 2lant is not
0 purchase cr use asbestos-containing materials 12 sazis-
factory substitutes are available.

* The principle remaining potential source for airsorre
ashestos dust 1s during removal and disposal of existing
asbestos-centaining insulation from pipe lines and
equipment and from the sawing of transite,

¢ Exposure to asbestos dust can be controlled by dampening
‘ or wetting the insulating materials, using respi-atars,
employing good housekeeping, good personal hyglene and
careful handling of materials.

I. PRQCEDURE

1. Removal and Repairing Ashestaos-Containing Insulaticn -
Asbestos-containing insulation to be removed or regquiring
repairs should be wet down prior to removal and the wetting
down continued as insulation is removed, In addition,
respirators must be worn. Consideration must be given :to
perscnnel working in the vicinity who are not directly
involved but who may be exposed to asbestos dust. Scrap
insulation is to be placed in sealed plastic bags fecr-
disposal. Specific caution labels (Stores Item 02-84-45-007)
must be attached - See attachment "A", .

2. Sawing Transite - Prior to sawing transite it shall he
dampened whenever possible. In addition, because dampening
does not completely satisfactorily control dust, resplrators
shall be worn. Scrap that can create airborne dust shall

be carefully collected, placed in plastic bags and sealed.
Consideration must he given to personnel who are not directly

involved and precautions taken to aveld their exposure.

REVISED
8/9/78
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II.

ITI.

ENVIRONMENTAL MCNITORING FOR DUST

1.

Method - Samples will be taken with a vortable battery-
operated air sampler equipped with a membrane filter of
C.8 micrometer porcsity mounted in an open face f{ilter
nolder, The sampler intake is %o be attached $o the
employese's lapel within his normal breathing zone. The
equipment is to be inspected by insulator supervisicn
prior to each use. The air hose is 2o be purged wizh

air before each sample is taken. All employees are to be
{instructed in the use af the equipment.

NOTE: The sampler is not to be used in hazardous
(explosive atmosphere) areas without firss
octaining a permit to use a spark preducing
device,

Frequency and Duration - Initially, samples are taken

to ie:ermins The S-nour time weighted average [(TWA) - the
average concentration cccurring over a period of 8 conzinuous
hours ] airborne concentration and the ceiling (or highest)
concentraticn of asbestos fivers at a given lccation.

Where results indicate asbestos dust in excess of prescrived
limits, the operation i{s to be reviewed to reduce exposure
and resampled. Routinely, 1-2 samples will be taken

each month. Each such sampling must be of at least 15
minuses' duration and be made in a pattern to accurately
represent the employee's exposure to dust over his work

day.

Sample Analysis and Record Keeping - Completed samples
(exposed Tifters) are to be seaieg in separate packages,
individually identified, and sent to the Development Lab
with a copy of the sampling record (PB-228) (or analysls.
Records of monitoring and results are to be maintained for
20 years minimum. Custodian of these records will te the

supervisor responsible for insulating.

Permissible exposure limits of airborne asbestos dust
concentrations per OSHA Standards effective July 1, 1978,
shall not exceed an 8-hour TWA of 2 fidbers longer than

5 microns per cubic centimeter of air. At no time may the

‘concentration exceed 10 fibers longer than S microns per

cubiec centimeter.

RESPIRATOR PROGRAM

A mechanical filter-type respirator is lssued to each insulator
on a permanent basis. Currently the NIOSH approved Dustfo 88
model i3 used.

10

Reguired Use - Resplrators must be worn under the following
conditions:

* When sawlnge transite,
pur 0932788
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III. RESPIRATOR PROGRAM (Con't.)

=4

¢ When removing insulation from pipe, equipment or

vessels where wetting down is lmpractical,
from hot steam lines.

® When power sawing insulation in the Pabrica

such as

tion Shop.

(even though only non~asbestos insulation is used now)

® When emptying dust [rom separators, vacuum
waste containers, cleaning floors, shelves,
cartons, and any other places where wetting
ares or contents is impractical.

systems and
work benches,
down of the

Testing and Care - Each employee provided with a respirator
shall te instructed in testing for proper fit and is required
to test the unit before each use. Pilter pads in the

respirators are to te changed after esach use.

Cleaning

stations equipped with cleaning solutions and wipers, and
replacement fllter pads are located in each insulatoer
headquarters. It 1s the responsibility of the individual

to keep his respirator clean.

Respirators are to be cleaned and sterilized
to reissue.

IV. DISPOSAL OF ASBESTOS SCRAP AND WASTE

prior .

Dumpsters are placed at strategic locations throughout the
plant, painted an alert orange, and prominently marked "FOR

ASBESTOS SCRAP ONLY."

Serap and waste must be placed in

plastic bags and tied before being placed in the dumpsters.

Asbestos~containing scrap insulation is disposed of via
land €111.

V. HOUSEKEEPING & HYGIENE

1.

~— REVISED

3/9/78

Housekeeping

a. Pabricating Shop and Insulation Storage - Dry
sweeping of shop power sawing room, work bench areas

and asbestos storage areas should be avoided even

though no asbestos-containing insulation
or stored in the shop; vacuum cleanup is

is worked
preferable. The

shop work bench areas and storage areas should be
vacuum cleaned daily; these include cleanup of ledges,
shelves, floors and machines. Respirators shall be

worn when cleaning., All scrap and waste

is to be

put in plastic hags, sealed and placed in appropriate

containers provided therefore.

pUP 0932707
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V. QUSEXEEPING & HYGISNE {Con't.)

1. Housekeeping (Con't.)

B. Job Site - Scrap and waste is to be kept in plasticz
bags. Asbestos-containing insulation encountersd
at the Job site must be kept dampened down when worked.
If not practical, then a respirasor shall te worn.

2. Hygiene - The abrasive nature and manner of handling in-
sulating material is conducive to creating dust wnich
accumulates on clothing and throughout the work area,

To better control =his condition the following hygieni:z
rules are to be observed:

a. The carrying on the perscn, storage or consumpticn
of food, gum, tcbacco or other material that is placed
in the mouth are not permitted in the fabricating shop
or ashestos storage areas.

b. Before removing dust contaminated work clothes at
quitting time, personnel are to vacuum the work
clothes to remove as much dust as possible.

¢. Asbestos dust contaminated work clothes are to be
kept in a locker separate from street clothes.

d. When turning in asbestos dust contaminated coveralls
to pe laundered, the coveralls are to be placed in a
plastic bag, tied and a cauticn label attached tc the

bag. The bag is then placed in the coverall locker for
pickup in accordance with the coverall program.

NOTE: Should coveralls become excessively dirty %o
the extent that more than one change a week {3
necessary, then additional coveralls are to bde
provided in accordance with the coverall program.

3. Medical Examination - All insulators are to have a chest
X-ray an ulmonary Function tests annually and at termination
of employment. Their complete medical history is to be
retained by Plant Medical for at least 20 years.

VI. CAUTION SIGNS & LABELS

Caution signs conforming to Engineering Standard S4T shall

be posted at all approaches to areas where asbestos concentrations
may be above permissible expcsure limits., Caution labels con-
forming to S4UT shall be used to identify contaminated clothing.

REVISED BY AUTHORITY OF CENTRAL SAFETY COMMITTEE 8/9/78
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CAUTION

CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
BREATHING ASBESTOS DUST MAY
CAUSE SERIOUS BODILY HARM

DUP 0932708
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III.

ADDENDUM TH SAFETY MANUAL PROCEDURF L4

AS3ESTOS DUGT CONTROL
AUDIT CHECK SHEET

PLIMILGINLE LXPOSURE LIMITS: Asbestos Dust Concentrations tn alr
shall not exceed an S-hour time-weighted averaze of § [ihers lonper
than % mierons per cublec centimeter of air, At no time may the
conguntration exceed ¢ celling of 10 flbers lonrer than S micrens
per cuble centimeter. The S-hour time-weighted average is the
Average concentration oceurring over s period of 3 continucus hours.

MONITCRIN

« Are sampling records up-to-dats? .
U0 these records indicate a [requency and pattern of sampling

representing accurately employses' exposure in thelr work?
Are samples actually taken in the employee's breathing zene?
Are affected employees given an opportunity to observe sample
monitoring?

Uo they have access to the records therec!?

llow long are environmental monitoring records kept?

ls each sampling of 15 minutes’ duration or longer?

Do the results indtate a level of asbestos dust within the

control limits?
5, Are any sample results in excess of the permissidle exposure

limies?
10. If so, what has been done adout the conditlions that caused this?
1l. Are sanmples taken of ventilation and vacuum systema dust collectlon
dlscharges periodically to assure satisfactory performance of these

systems?

CONVROL_OF ASBESTGS DUST

1. Are local emxhaust ventilation and dust collection systems adequate?
Caps or dampers provided in cach intake nhose to maintain capacity
of syatem?

Any leakage to atmosphere or unfiltered discharge air? CcCan
collection hoppers be emntied without c¢reating visidble emissions?
Any torn, ruptured, threadbare or improperly positioned bags?

2. Are 2ll hand-operated and power-cperated tools which may produce
and release asbestos fibers in excess of preseridbed exposure limits
provided with exhaust ventilation systemg? Saws? Scorers? 0DOrills?

3. Insofar as practical, is asbestos handled, mixed, applied, cut,
Scored, removed and otherwise worked in a wet state aufficlent to
prevent the emission of air borne fibers in excess of the prescrited
exposure limits?

4. Are any cements, grout, coatings or similar materials currently in
use which are not astestos free? If so, i1s this material wetted, ar
enclosed, or ventilated when it i3 removed (rem bass, cartons, atc.?

. Are nartons of new asbestos insulation vacuumed upon opening nrior
oo remaval af Lhne materinla? Is the insulation vacuumed as it i3
removed fror- the carton?

b, Wnat about ashestes insulation cartons opened in the fleld?

7. llow are empty cartons disposed of so that exposure does not occur

from this source?

pu? 0932739
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1y,
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7,
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.

9.

10.

11,

12,

13,

L4,

15,

16,

Are all major power-cutting machines isolated {n a scparate
working area? What 18 the "wetting down" polley in this ares”
Hew effectlve L8 the adherence to thia polley?

Do the asbestos work areas have g vacuum clean-up systam? Are
the ledges, shelves, floors, machines vacuum-cleaned at leaat
daily to prevent accumulatlons of dust?

Is dry sweeping prohibited?

1s the use of air noses for blowing down prohibited?

I3 inaulation which is being removed dampened prior to and
during removal whenever possible?

Is asbeatoa waste, scraps, vacuum system collections, stec,
c¢ollected and disposed of in sealed impermesdle bags? Are
"caution" labels sffixed to the bags warning of the presence
ol asbestos [fibers?

What procedure is used for disposing of asbestos waste and
debris to prevent exposure during disposal or afterwards?

What are the procedures for controlling asbestos airbaorne
aust when asbestos 1s cut, sawed snd worked in the {ield?

How rlgorously are these procecures sdhered to?

wWhat ls done to avold employee exposure whenever they empty
or work on the dust collection systems on asbestcs vacuum or
ventilation equipment? i
What is done to protect groups other than the insulators when
they remove asbestos insulation in the course of their work,
such as pipefitters?

wWhat !s being done to eliminate the ssbestos prodlem st the
source such as by using non-asbestos materials?

HYGIENE

1,

5.

Are two scparate lockers provided for employees exposed to
asbestos to prevent contamination of their street clothes

fraom thelir work clothes?
Is food, gum, tobacco or other mgterials placed in the mouth

prohibited in work areas where ssbestcs 1s being handled or
fabricated?

Do employees wear company-furnished coveralls when exposed to
airborne concentrations of asvestos fibers which exceed the
preseribed ceiling levels? What about men exposed to asbestos
who do not normally wear Company coveralls? " n
Are contaminated coveralls sealed in impermeadle dags and 'caution
labels affixed to the bags defore the coveralls are given to the
laundry for.cleaning?

What 18 done to prevent exposure during removal of asbestcos-
contaminated ¢lothing?

JEAPIRATORY EQUIPMENT

L.

Has each employee been lnstructed in the fit-up, tasting and

use of resplrators?

Are facilitius avallable to the cmployees for clesaning and

dlsinfecting respirators?

Ate resplratnes avallable? Upare filters?

Are respicators clesned and disinfected on a regular basis?

wWhat 18 the i'requency? WwWho schedulas this? 5 ’
UP 09327,
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who decides when respirator equipment is needed?

On what type of Jobs are respirators normilly always required?
Are these Jobs listed 3omewhere 3o that the men know what they
are? Who sees to Lt that they are worn when required?

MEDICAL EXAMINATIONS AND RECORDS ,

Are medical examinations, including as s minimum, a chest X-ray
and a pulmonary forced vital capacity tast, performed at time of
hire, annually thereafter, and at time of termination for all
employecs in cccupations exposed to airborne concentrations of
asbestos fihers?

Are complete and acsurate records of such medical examinatiens
retained for at least 20 years?

DUP 0932712




