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RECEIVED

Docket Officer

Docket No. H-033C JUN Y 1984
Room S8-6212
U.S. Department of Labor ®. C. LEWINSCHN, M.D.

Third Street and Constitution Ave., N.¥W.
¥zehington, D.C. 20210

In Re: Notice of Proposed
Rulema king (49 FR 14116)
Occupational Exposure to
Asbestos.

Dear Sir or Madam:

On Tuesday, April 10, 1984, OSHA published ip the Federal Register
a Notice of Proposed Rulemaking (NFR) on Occupational Exposure %o

Asbestos. The NPR requested data and comments on OSHA's proposed

revisions to its Asbestos Standard 1810.10G01.

Organization Resources Counselors, Inc., {(ORC) sponssrs an Occupz-
tiocnal Safety and Health Group which is composed of sbout 60
companies from & wide range of industries and with employment size
ranging from medium to large, All cof these companies have a strong
commitment to employee safety and bealth., Tne members of the

Group work with ORC on O5HA rulemaking activities and other aspects
of employee safiety and health. Although this stztement was prepared
in consultation with member companies, the views it presents are
solely the responsibility of ORC. Independent comments may be
submitted by ORC member compsanlies.

ORC commends OSHA's action in undertaking the revision of 1910.1001.
Such a8 revisicn is long overdue, because many provisions of the
present standard do not reflect the increased understanding of the
disease process associated with asbhestos or the range of actions

that csn be undertaken ito control potential exposure to it. ORC,
recognizing the need 10 impose stricter controls on employee e€xposure
to asbesics, developed and submitted to O5HA on June 8, 1983 a
Recommended Hevision of 1410.104l1.
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It is widely recognized that exposure to asbestos fibers can be s
significant source of risk to American workers. There is no known
threshold for "safe" exposure to asbestos, and there are many studies
that amply document the nature of the risk sssociated with exposure
to asbestos fihers.

Recognizing the necessity to closely control employee exposure to
ashestos, we must also recognize that much of the disease that we
are seeing today is the result of exposures that took place 30-40
years ago. Much has changed in the industrial environment since
‘1944, and our understanding of the disease process has improved
dramatically,

48 our understanding of the risk presented hy exposure to asbestos
fibers has grown, the use of asbestos containing products and the
concomitant exposure to it have dropped sharply. The use of
improved respiratory protective equipment, coupled with prudent
adminisirative and work-practice controls, has reduced the actual
exposure of the great majority of American workers to levels
approaching the limits of reliable detection.

As OSHA makes much needed revisions tc¢ its Asbestos Standard, it
must recognize that the new standard will be epplied to conditions
¢f exposure existing in 1234 not 1944. OSHA's revised Ashestos
Standard will be applied to reduce exposures that in a majority of
cgses are already below 0.5 fibers per cubic centimeter of air.
Thus, calculations of benefit and risk must be based on studiss
w-ich reflect today’s exposures not yesterday's!

In its revised Recommendations For Revision of 1819.1CC1
(May 25, 1984} ORC is recommending two permissible concentrations

of asbestos fibers:

{1} Permissible Airborne Concentration: {PAC) Intended ioc regulate
ambient conceniraticns of airborne asbestos on the worksite o

0.3 ff/ce, or less.

{2} Permissible Exposure Limit: (PEL) Intended to regulste
gotual employee exposures to asbestos fibers, {(fibers inhaled
into the lurngs), to 0.2 f/cc.

In the esccompanying material, ORC hsas submitted & modified version
of its Recommended Hevision of 1810.1001 aiong with comments and
additional dala concerning key elements of anvy ssbhbestos standard.
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It is our hope that these comments and the accompanying data will
prove to be useful, and we would be happy to answer any questions
you may have concerning ocur submission.

Sincerely,

- ’ g N
ey Lol NN <§j t’f 2.

Richard F. Boggs, Ph.D.
Vice President

RFB:iki
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Intreduction

ORC has for some time been concerned with the degree of protection
that is mandated by the existing OSHA Asbestos Standard, 1%10.1001.
ORC first expressed its concern by developing and iransmitting to
OSEA & recommended asbestos standard on June 8, 1833,

This recommended standard describes the elements of a responsible
and comprehensive approach 1o ccnirolling employee exposure to
asbestos., At the time of its original submission, ORC did not
discruss respiratory protection. However, a considerable body of
recommendations regarding respirator use have been included in
this document.

ORC has alsgo made some modificetions in its treatment of Permissible
Exposure Limits to eliminate internal inconsistencies and to assure
that the definitions sccursately reflect its original intentions,

In the material that follows, ORC will discuss the meaning andg
intent of the changes that it has mede %o its original June §,

1883 submission to OSHA, elements of & responsible respirator
program, as well as key points for OSHA to consider in its revision
of 1910.1001,

OSHA's NPR A Disappointment

OSHA's NPH, while welcomed by ORC, is nevertheless a disappointment
because of its indeterminate nature. 8o many key points are unfocused
in the present NPH that it is difficult to anticipate the kind of
impact it may have on the workplace. At too many key points in

OSHA's NPR, decisions have been avolded, and quesiions asked in

their stead.

The Need For Latitude

¥hile rescognizing the need for latitude in rulemaking, and agreeing
in principie with that meed, ORC is concerned the present NPR
aillows OSHA too much latitude on a variety of crucial issues, with
iittie or no chance given for public comment before the final
standard is issued.

A Factusl Misunderstisnding of ORC's Previous Submission

In O3HA's discussion of the Regulatory Impact Analysis and Regulatory
Flexibility Arnsiysis Section VII, part D, Hegulatory Alternatives,
page 14135, under the heading, Organization Hesource Lounselors,
inc., Proposed Standard, OSHA indicestes that the ORC proposal

recommended setting different PElLs for different asbestos fiber RSN
R
types.
: o UCCO0S75L
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This is & regrettable misunderstanding, since ORC went to some
iength to discuss the reasons why it thought that it "was neither
necessary or practical to set different levels for the major commer-
cial varieties of ashestos® 1/ and used two and 3 half pages 24
discussing the reasons why it chose to recommend a single level

for all asbestos varieties. ORC requests that 0OSHA correct this
error &t the earliest spportunity.

Regulatory Outlook For Asbestos

Asbestos is & proven carcinogen of iong standing. Volumes of
scientific work attest to the fact that asbestos produces both

lung cancer and mescthelioms., It must also be recognized that
there is no scientifically defined threshold that can be determined,

below which asbestos presents no risik,

We all live in a world in which there are many risks, and unfortun-
ately no way has been devised to =liminste them all. Virtually
nothing is done in life without some exposure to risXx., €Clearly

the exposure to asbestos is one of those risks., It is incumbent

upon &1l of us, employers, government and workers to determine the
nature and degree of the problem existing today snd then to implement
controls that will reduce the current and future risks.

It does no good, and may do harm to base present regulatory acticns
on historical exposures which s2re no longer relevant. Disease
that we see today, however unpleassnt and unfortunate, is, for the
most part, the result of exposures to ashbestos that took place

30-40 years ago.’

¥hen preparing to revise regulations concerning ashestos, we must
recognize that workplace conditicons common in 1944 have drastically
changed in 1984. in 2984 asbestos is widely recognized &s a hrzardous
material, &nd few will use it where a reasonable substitute exists.
The uses of asbestcs, commercial and military, are shrinking

rapidiy and in & few more years may virtually disappear.

AS a result of the lessening use of asbestos, employment in the
&sbestos producing and manufacturing industries is shrinking ra-
pildly. & process that will continue to accelerate as more worikable
substitutes are found. We must recognize nevertheless that there
are still uses of ashestos for which we have found no suitable or
practical substitutes. For example, o adequate non-asbestos sub-
stitutes have been found for friction materials uses such as auto-
motive brakes and clutches, and brakes on winches and cable drums.

‘l'g'a_h/r{\
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Major Sources of Cccupational Exposure to Asbestds

The major sources of cccupational exposure to asbestos today, rip-
out, removsl and democliticn, are at least in psrt derived from the
new awareness cof the potential hazard that asbestos presents. Even
here the problem has finite dimenisions, and is limited by the
amcunt of asbestos materials installed in the past. Only small
smounts of asbestocs are still used for any purpose other than
friction materials.

As the existing base 0f commercial plznts and builidings is ren~
ovated or rebuilt, asbesios is removed and not replaced. New
construction uses very small amocunts of asbestos, and #il1l soon

use none. ¥ith regard to friction materials, there 15 newv evidence
that exposures to chrysotile ashbestos during manufacture or
installstion and maintensnce may not present the degree of risk
previously assumed.

¥hat Needs To Be Done

We need to recognize Both the magnitude of the problem &5 1t pres-~

ently exists and the prasctical solutions available., Where are the

problems? %hat are the current exposures? ¥hat is being done about
i1t? ¥hat can be done to minimize the impact?

For the great majority of those working with ashbestos today, ex-
posures (fibers sactually inhaled intc the lungs) are &t or below
0.5 fibers/cubic centimeter, {(f/cc}. ORC belisves that it is
insppropriate for anyone to breathe asbestos fibers, above 0,2
f/ce, and in fact there are many ways to avold such exposures. Ws
must, however, recognize the necessity of dealling with asbestos
until 1t can be elimineted from our working ervironment.

A Practical Compromise

It sezms reasonable 1o make 8 practical distinction between the
ambient concentrations permitted, and the sctual perscnsl exposure
that is allowed. It is possible through the use of engineering
conirols or other feasible technology to lower ambient concentrations
of asbesios to & practical, achievable level, AND contrel individusi
exposures to a different and lower concentration.

AN,y
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Ore must recognize the necessity of working with asbesios in many
operations and should allow reasonadle ambient concentrations,

while refusing to allow potentially dangercus individual exposures,
Modern respiratory protective equipment and improved work practices
allow this to be done. In fect, as we will demonstrate, this

is already the norm in most properly run operations in this country,
In today's industrial envirconment, employee exposures tO conhcenira-
tions of asbestos above 0.2 f/ce need not and should not take

place.

Permissibtle Toncentrations

Or June 6, 1983, ORC transmitted to OSHA its suggestions for the
revision of OSEA's asbestos standard, 1910.1001. On page 62,

() (1) ORC recommended that "The eight hour time weighted average
girborne concentration of asbestos fibers tc which any employee is
exposed shall not exceed 0.5 fibers per cubic centimeter of air..."

The letter of transmittal to [ther] Assistant Secretary Thorne

G. Auchter, which accompenisd CRC's reguest for reconsideration of
the asbestos standard PEL, stated that: YORC is recommending an
eight hour time weighted average airborne concentration not to
exceed 0.5 fibers per cubic centimeter.” At the same time, the ORC
Recommended Revision of 1210,.1001 defined exposure as: "...the
actual concentration of airborne asbestos fibers that are present
in the inspired air.” 3/

Apparently this has led to some confusion as te ORCYs actusl intent.
It was not ORHC's intent to recommend that emplovees be allowed to
breath air contamirated with 0.5 f/cec without respiratory protective
equipment.

ORC's Intenz

It was OHC's intention to recommend that the ambient concentration
cf askbestos fibers sllowable be lowered from 2 fibers to 0.5 fibers/cc.

A Problem OFf Definitions

The basic problem centers asround DSHA's definition of "exposure”
which is defined as being “irregardless of the use of respiraters”.
It is ORC's opinicn that to define "exposure” as USHA has, is
¥ronz. This is s0 because an individual wearing s properly fitted
respirator is actually exposed {inhaling into the lungs) to a

E AN
e nyx
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concentration of askhestos fibers lower than ambient levels. The
actual individual exposure can be determined by dividing the rated
Protection Factor (PF) of the respirator into the ambient con-
centration.

PERMISSIBLE AIRBORNE CONCENTRATIONS AND PERMISSIBLE EXPOSURE LIMITS

in its revised Recommendations For Revision of 1810.1001%
(May 25, 19843 ORC 1s recommending two permissible concentrations
of asbestos fibers:

{1} Permissible Airborne Concentration: (PAC) Intended to regulate
ambient concentrations ¢f airborne asbestos on the worksite to
8.5 f/ce, or less.

(23 Permissible Exposure Limit: (PEL} Intended to regulate
actugl employee exposures to ashestos fibers, (fibers inhaled
into the lungs), to 0.2 f/ce.

Permissible Airborpe Concentration (PAC)

{1 Ambient worksite concentration. The eight hour time weighted
average airborne {amblent} concentration of asbestes fidbers in
which any employee may work shall not exceed 0.5 fibers per
cubic centimeter of alr, excep:t 8s in (2) below,

¢2) If circumstances require that an emplovee work in ambient
airborne concentrations of asbestos fibers egbove 0.5 ffce, and
it has bLeen established and documented that engineering controls
cannot bring thisz down to G.5 ffec or below, such ecircumstances
shall require that all employees be eguipped with air-1line )
{suppiied air} or positive pressure, Self~Contained Breathing
Apparatus (SCR4E;.

{3y This level, 0.5 f/cc, would reguire that the workforce te
protected by the use of respirators with a minimum PF of 5.
From 0.5 f/cc down, the use of neggtive pressure respirators
would be scceptable if they were cspable of being fit-iested,
either qualitatively or quantitatively, and used High Efficiency
Particulate (HZPA) filters. Above 0.5 f/cc employees must be
equipped with air-line respirators, or positive pressure SCBA.

Fermissible Exposure Limit {PEL)

The eight hour time weighted mverage airborne concentration »f
asvestcs fibers to which aany smployes may be exposed shall not
exceed (.2 fibers {inhaled into the lunge} per cubic centimeter of

. PR RS :- ’: (':(
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This is the airborne concentration of asbestos Pibers, at or

below which emplovyees need not wear respirstors, and above which
all employees must be equipped with appropriate respiratory protec-
tive equipment.

A Practical Distinction

This practical distinetion depends upon the definition of "exposure”
as being that which is actuslly inhaled into the lungs. At 0.5
fibers/ce, the use of a8 fit~testable respirator eguipped with HEPA
filters and a PF of at least &, will bring actual employee exposure
down to 8.1 fibers/ce., & protection factor of 10 would yield an
actual exposure of .05 fibers/cc.

it is ORC's Jjudgement that the PAC/PEL approech discussed sbove
would be a practical sclution to the necessity to both work with
asbestos and protect employees from the proven hazard it represents.

Additionally, as we will make clear, with the use of proper work
practices as part of an integrated health and safety program,

the actual ambient airbhorne concentraticns of asbestos in stripping
and removal operations should not coften reach a THA of 0.5 fibers/cc.

PRACTICAL METHODS TQ CONTROL ASBESTOS EXPOSUKES

There is nothing mvsteriocus about controlliing employee exposure to
asbestos. The basic methoeds and spproaches have been known for
many years, represent basic good industrial hygiene practice sand
are effective.

Many industries have developed effective ways to deal with the
problems presented by the necessity to handle asbestos containing
meterials during maintenance &nd repalr cperations. These methods
when properly implemented and enforced van assure that ambient
levels remain low and that emplovess are nol exposed above 0.2 f/cc.

Some of the basic elements of sffective programs for safely handling
asbestos containing materials are:

{1} The existence of an integrated health and gafety program
within the company.

{23 A written program for handling asbestos containing materials.
This should detail standsardized techrnigues for gll aspects of
such operations.

{33 Trazining of potezntially exposed emplcoyees in the use of the

standardized technigues. ,~¢ﬁ£51}
UCC 005756
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{4) Training in the use of appropriate personal protective equip-
ment including respirators.

{(8) Validation of standardized techniques through the monitoring
of operations and the maintenance of records that establish g
"historical” standard for ambient levels generated by such
technigues,

(6) Strict enforcement of all general and specific heslth and
safety program technigues within the COMPENY «

(7) Ildentification of asbestos containing materisis.

{8) Isolation of the removal area where feasible and/or eppropriate
{(ropes, signs, plastic curtains, negative air pressure, etc.}.

{9) Thorough, continous wetting of the material to be removed
with surfactant containing water,
(i0) Careful removal of asbestos insulation to avoid unnecessary

disruption of the material.

(11) Prompt disposal of removed asbestos containing materisl packaged
to prevent the release of fibers,

(12) Proper use of appropriste protective clothing and equipment.

{13y 4Qualitative or quantitative fit-testing of all respiraiors
used.

{14) Appropriate change facilities to remove contaminated protective
clothing.

{15) Prompt and appropriate cleaning/disposal of contaminnted
pbrotective clothing and respirators/cartridges.

(18) Prompt and thorough washing of all exposed parts of
the body.

(17} Collection anda eppropriate disposal of ashestos debris,
and contaminated water. I1f debris are dry they
should be rewetted.

(18) Periocdic monitoring of asbestos removal osperations
after a "nistorical” record has been established
for levels generated by a particular technigue.

(12) Insistence that all contractors establish and follow
safe effective technigues for altl asbestos removal
operations, including monitoring.
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Results Possible ¥With a Good Program

Application of the above recommendations and gny cothers ithat are
found necessary for a particular situstion will generally result

in low ambient levels of ashbestos fibers being generated during
stripping and removal operations., The Standard 0Oi}l Company (Indiana),
in testimony submitted to OSHa concerning the asbestos NPR, showed
that: "of 322 personal samples in our files, 259 had measured
concentrations below two fibers/ecc. and only 15 samples or S

percent exceeded 10 f/ce."™ 4/ When only wet removal techniques

. are examined only 2 of 132 had concentrations over 2 £/cc. These
examples are not time weighted averages {T¥A).

Over the last two vyears, as the Company tightened its program,
only one perscnal breathing zone sample out of 72 exceeded 0.5
fibersf/ce &nd when converted to & TWA, none exceeded 0.5 f/ce.
"It can thus be concluded that asbestios exposure in our industry
for asbestos removal will not exceed 2 f/cc as a time-welighted
average, under any foresseable circumstances. Further, proper uss
cf wet methods can bring expcsures below a T¥A of 0.5 f/ce and
consistently prevent ceiling levels above 10 £/ce.” 5/ In the
operations described by Standard 0il (Indiana), a respirator with
& protection factor of 5 would yield an actusal exposure of 0.1, a
PF of 10 would be equivalent to an exposure to 0,05 ffcc.

In a recent study done by International Paper, only 1.4% of all
TWA determinations were above the OSHA PEL, and only 2.2% of the
ceiling determinations. For the TWA determinations, 53.8% of the
samples were below 0.1 f/cc, while for the ceiling samples 12.9%
were below 0.1 of 46.8% were between 0.1 and 0.5 f/ce. &/

Dealing With Contraectors

Large companies, such as International Paper (IP), have developesd
integrated health and safety programs that recognize the necessity
to deal effectively with asbestos removal contractors. HNot all
contractors are trained or sk%illed in ashestos removal, and it is
important that the hiring company let the contractor know exactly
what will be required,

International Paper notifies the contractor of its responsibilities
under 1810.1001 and that it expects zhe requirements to be met or
-exceeded. The contractor is made aware that its performance will
be reviewed and audited. The degree of contracior preparation for
& particular job is monitored, and the company provides contractors
with copies of {ts asbestos work practices, a copy of its asbestos
removal video tape, the 0O5HA standard, and scheduled meetings with
the contracier to discuss sll aspects of the removal job. i/
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The contractor is asked to supply &1l of its own equipment, to do
regular monitoring, to observe all safety rules, and is informed
that the job will be stopped if proper procedures are not followed.
The level of training of ihe contractor employees is reviewed, and
if there is not a large enough pool ¢f trained employees available,
the coatractor may be asked to begin a training program to correct
the problem. Finally, the hiring facility is provided with a
checklist to make sure that all reguirements are met. 8/

Shipbuilding and Repairing

The shipbuilding and repairing industry has historicelly had some

of the worst asbestos problems of apy industry. Asbestos exposures
in shipyards during World War II 1ed to much of the present day
asbestos related disease. However, the application of good industrisl
hygiene practice has reduced to manageable levels or eliminsted
problems with asbestos exposures.

The control of asbestos exposures in shipyard work was discussed

in detail gt the March 27 & 28, 1884 ORC 4sbestos Symposium. Mr.
Norman Beddows looked at particular work practices in shipyards,

and showed how they could be used to eliminate much of the generg-
tion of airborne asbestos fibers. For those situations where work
practices or engineering controls c¢pould not control fiber release

to & reasonable level, ¥r. Beddows describes the requirements and
implementation of a thorough and effective respirator program.

Such & respirator program, once implemented is, of course, applicable
to maay other potential hazards besides asbestos. 89/

The Newport News Shipbuiliding and DBrydock Company hss, Over the
iast seven Yesrs, instituted & comprehensive, integrated health
and safetry program to deal with the problems involved in the ship-
building and repairing industry. Mr. James Thornton, from the
Newport News Shkipbuilding and Drydock Company, has presented to
GSHA an outline of the safeily and health program developed by the
shipyard to deal with potential sgshbestos exposures, and to assure
the effective use 0f respiratcery protection. “

The removal of asbestos from shipheard installations represents

one cf the most diffirult removel situstions. Ship engine rooms

are enclosed, cramped, clutiered, deep within the interior of the

ship and present severe entry and egress problems. Yet, as demon- _
strated by Mr., Thorntsn, these problems have been overcome, employees
have been and are protected from excessive exposure o 2s5bhestos,

and it is dore on a regular basis.

As we have seen, some shipyvards, with their acknowiedged problems,
have developed and implemented programs to control employes exposure
while performing difficult operations. The application of basir
industriel hvgiene and safety principles io the prodiems of ashestos
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exposure cas reduce and contrel employee exposure, The same princ-
iples can be applied by any modera industry, and need not bhe pro-
hibitively expensive, The key 1s that all such control measures,

to be most effective, must be part of a comprehensive, integrated

health and safetly program.

Integrated Safety and Health Programs

The most basic reguirement to effectively control employee exposure
to asbestos is the existence of & well planned integrated program
for controlling hazards in all operations within & company or a
facility. The program must involve management a&s well as labor,
and it must? become an integral part of planning for every kind of
operation within & company.,

The program is & philosophlical and ethical approach to protecting
employee health and canrot he imposed from without. The passage
of a regulaticn establishing new reguirements for dealing with &
substance may not markedly improve the protection that an emplovee
receives if the philosophical commitment is not there.

No matter what PEL 1is set by & standard, the ultimate protection
that an employee receives is directly dependent on the guality of
the program within a particular organization. The consistency of
the day o day enforcement, the insistence on obedience to the
establisned rules, and care and attention to detalls are the
determinants of the quality of protecsticon an individual receives.

Too often, excessive attention is paild to the results of formal
monitoring exzercises, and too little to the dey to day enforcement
cf the whole prozram. A recent article, based on the results of a
1982/83 asbestos working group report on conditions relating te
asbtestos handling in British industry, found that, ocften, even
though ithe formal sampliang numbers were below the required limits,
the overszll quality of the health and safety programs were poor.
The author of the article indicated that the resl problem was &
reliance on numbers rather than common sense. Both industry &nd
OSHA need to pay more sttention to the beneflts of comprehensive
health and safety programs. 10/

Engineering Controls May Be Difficult

Most situations that involve exposure to asbestos in general industry
involve the removal or siripping of irsulation contalaing asbestos.
Dne ¢hsracteristic of most rip-out or removal jobs is thet they
are not amenable to engineering controls. Engineering controls
work best where there {5 a2 fixed work site, or the work site allows
the use ©f ventilation and isoclation techniques.
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Short Term Jobs Most Common

#ost industrial stripping and removal situations involve jJobs
lasting less than & day, with many being related to maintenance
gperations and lasting hours. In colder plants a high percentage

of pipes, boilers, reactors, etc., may contain some asbestos. In
these operations it is usually not feasible or reasonable to asttempt
engineering controls. Yet, these short-term maintenance/repsair

type jobs represent a large part of the situstions where emplovees
are potentially exposed to asbesios. Iz one company, Lt is estimated
that at medium to small facilities, asbestos removal operations

may take place once or twice a year, and typically last less than

an hour. 4 long job may lsst several days. In this company one

or two man dayvs per year of asbestos removal work would be about
average for those doing such work. 11/

The Difficulty of Control

Control of personnel who may work with asbestos is difficult when
the potential exposures are short and numerous. The extra time
thet it takes to protect against potential asbesics exposure may
be resented if the perceived risk is iow and the job smali.,

Control becomes even more difficult where it is known that s msjority
of insulaticon 4in the faclility contains no &sbhestos, but it is not
precisely known which does or dees not. In this case, management
often treats gll insulation as asbestos containing, which may

cause crews to become careless.

MONITORING ASBESTOS REMOVAL

As stated earlier, it is very important thati those dolag removal
or stripping operations develop 2 standardized technigue. It is
egually important to build a record, through industrial hygiene
monitoring, of the concentrations of ashestos fibers genersted by
each of the kinds of removzl operations practiced. The historical
recoard ¢f concentrations of ssha=stos fibers built in this way
validates the efficacy of a particular removal technique. 4&licng
with the historical records, one should have pericdic monitoring
pf removal techpiques to assure thai they are beling conducted as
caerefulliy as originalily conceived,

Constant Menitering Not Reguired

Once a technigue has been developed and validated through the
generation of an adeguate historical record of industrial hyglene

samples, there should be no reguirement 13 moniteor each aand every R
removal project. . _ T e
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As indicated in the Standard 0il {Indiana) submission, many of the
asbestos removal jobs take only s few minutes. To require that
eachh one of these short potential exposures be monlicred is wastefyl
of both time and money. Worse, the additional delay represented

by the necessity to schedule the avalilablility of techniecians and
equipment for the sampling operation may cause employees to do the
Job quickly, telling ns one.

A standardized ashbestos removal technigue, whose detszils are enforced
by management as part of & comprehensive health and safety program,

- #%ill give the same degree of protection whether each job is monitored
or not. However, human nature being what it is, there must be
periodic monitoring and frequent supervisory inspection tc assure
that backsliding has not occcurred.

CRC recommends that on the basis discussed ahove, the regquirement
for the monitoring of every aspestos removal operation be eliminated.

DISCUSSION OF THE RISK AT 0.5 FIBERS/CC

ORC bhelieves that actual eiposure to asbestos fibers should be

kept as low as possible for aill %orkers. This can be achieved
through the use of good work practices, administrstive controls,

ard adegquate respiratory protective eqQuipment. Through the appli-
cation of the above and good industrial hyglene practice, no worker
need be exposed to concentrations of asbestos fibers above 0,2 f/ce.

ORC recommends that OSHA allow an sirborne {ambient} concentration
of ashestos fibers of 0.5 fibers/cc so long as adequate respirators
&re used as part of a comprehensive health and safety program.

AT the same time, these methods can in many situations, reduce the
airborne concentrations of asbestos below 0.5 f/ce. ¥here such a
reduction in the concentration of airborne asbestos fibers is
possible, 1t should be reduced as low as practical, for the best
exposure level for asbestos is the lowest.

¥ith the foregoing in mind however, ORC recommends that estimates
of risk be based on exposures {fivers actually inhaled into the
Jungs) that are relevant to 1984 workplace conditions. It is impor-
tant to know as accurately aos possible what the actual risk is at
todays exposure levels, but this is not possible unless we recogrize
the factors in the risk equation that have changed from 1844 to
1884,

There are many uncertainties that hbear on the production of anv
risk estimate. In the following paragraphs, ORC will discuss some
of thosze uncertainties that, in cur opinion, may have caused OSHA
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to overestimate the risk at the 0.5 fibers/ce as it applies to

conditions existing in workplaces im 1284,

Factors Affecting Risk Estimates

1. Nature of early studies: Most of the early studies were based
on work in the asbestos industry {mines and factories) where
ezposures were high, and measurements of such eXposures were
made with midget or Greenberg-Smith impingers. "In any case
there were a8 number of workers at one location, many engaged
in the same operation, doing the same thing with the same
exposure day after day and year after yedr. Estimates of past
exposures under these circumstances can be mede with some

confidence.” 12/

(2) Most studies have been done ir the asbestos industry.

In

this industry, expcsurecs have been consistent and usually high
in relation to exposures found outside the asbhestos industry.

{3) There are few studies done at 1ow levels of exposure.

Risk

at low levels has been extirapolated from high exposures using 2

simple linear relationship that may not be accurate,

(4) The exposures of the insulsatieon workers of North America were

not actually measured, but estimated from exposures made in 2
different plant, in another state, yeuars later. Also the exXpo-
sures of insulation workers were not consistent from day to
day, &nd year to year. They varied sharply as discussed by
Ayer, 13/ In this way they are similar to the experiences

cf those workers doing asbestos removal.

{8) Cumulative dose is an important ceacept used in estimating
the extent of worker exposure to asbestos. Thisg s often
measured 2s fiber years per cubie centimeter.l14/ If one
100ks at the kind of €Xposures 1o asbestos that are taking
place in 1884, calculates the cumulative dose, and compares
it to exposures that took place 40 years zgo we see a marked

change,

If we asssume & stesdy exposure of B hours per day, five days per
week for 45, 25, and 10 vears for each fiber concentration we

see:
Fibers/ce Years exposed Fiber vears/ec
12 X 43 540
12 X ’ 25 300
12 X i¢ 120
5 X 5 225
5 X 25 123 Cenen e
5 X 19 53¢ T2 s
UCC 005763
Organation Besor e Counsckoas e, 1331 Prnoshang Avenuc. MWL Viastiagion, D C 2000

Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer, C...

ACL Doc 18406 - Page 19 of 165

Published by AsbestosClaims.Law
asbestosclaims.law/library/18406/19


https://asbestosclaims.law/library/18406/19

- 14 -

Fibers/ce Years exposed Fiber vears/ece

2 X 45 g0

2 X 25 50

2 X i0 20

1 X 45 45

1 X 25 25

i b4 10 10
0.5 X 45 22.5
0.5 X 25 14.5
.5 X 10 5.0
0.2 X 45 g
0.2 X 25 5
0.2 X 110G 2

These calculations of fiber yearsfce show 8 steady drop as the
fiber concentrations drop. This has occurred over the last 40
years a3 exposures have steadily dropped. Howevsr, the above
calculations do not take into account the sharp drop in the number
of hours of exposure per ¥ear, the use of respirators or the change
in the occupations where most exposure takes place.

(5) Excessively high numbers used for the calculation of exposur
time., In 12984 very few workers will bg exposed to levels of
0.0 fibers/ce, 8 hour per dav, 5 days per week, 50 weeks per
year for 45 years. It is not reascnable to expect this same
exiposure to continue to the year 2028! The majority of 1884
exposures are intermittent, &nd 4-5 days per month would be
on the high side for an industry wide average.

Calculations by one large U.8. corporation show that approx-
imately 2-3 percent of employees have potential exposure to
asbestos at infreguent intervals for periocds of one hour or
less. This same corporation reports that ashestos concentra-
tions during removal operations ranged from non-detectable to
0.2 ffce. Ashestos removal projects for this corporation
have occurred on the average of one per year per facility and
have usually lasted one week. 15/

{6) Sampling and analytical problems. These have not been suffici~
ently taken into account when calculating past exXposures.
For 40 years the principal instrument used for dust monitoring
in the U.S5. was the Greenberg-Smith impinger. This device
was efficient for dust and siliica measurements, but was not
adeguate for asbestos fibers. In other rountries, instruments
such as the thermal percipltator were used, but all were
eventurlly replaced by the membrane filter method. The use of
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the unaided microscope with a 10X objective and 7.5 or 10X
eyepiece was replaced by the 40-45X, 4 mm objective and phase-
contrast illumination with the use of the graticle. 18/

The original methods and optical equipment missed many fibers,
and even today, we know, by comparison to the transmission
eleciron microscope, that the opticsel phase-contrast microscope
misses many fibers smaller than 0.3 microns in diameter.

In its Recommended Revision of 1910.1001, ORC commented upon
problems with coaversions from historical data 17/ and

viewed with skepticism many of the published conversiocns as
being essentially unreliable. At the same time, 18/ ORC
commented that the transmigsion electron microscope, compared
to the optical phase contrast analytical technique, found
significantly larger numbers of asbhestos fibers. "This differ-
ence was particularly marked for fibers longer than 8§ microns
in length snd less than D.3 microns in diameter, the most
dangerous category Ior mesothelioma.” 19/

(7) Insufficient ailcwance has been made for fiber type and
industrial process, Recent studies by Berry and Newhouse
have shown that there is 2 significant difference 1n the
number of mesothelioma cases that result from exposure to
amphibole fibers as opposed to those of chrysotile asbestos. 20/
In three parallel cohort studies completed by McDonald et
al 21/21/23/ in which the experience at three Admerican
astestos manufacturing operations was examined, mesothelioms
w#as found to be almost exclusively related to the use of
amphibole varieties of asbesios. This was true even in the
chrysotile textile plant that had very high rates of lung
cancer.21l/

Asbestos textlle manufacituring operations using chrysctile
showed very high rates of lung cancer 21/22/, but in

the chrysctile asbestos friction products plant virtuslily no
lung cancer excess was found. 23/ Berry and Newhouse 24/
alsc failed to detect any increase in the risk of lung cancer
in a British friction preoducts plant using chrysoiile,

Commenting on the American friction products plant study, Dr.
J.C. McDonald observed: "By the same itoken, the negative
findings for respiratory cancer in carysotile friction products
manufacture suggest that the risk is toc small even after 20

oY mere years exposuere to be detectable in epidemioclogicsal
studies. It should be asted that the exposures of the friction
plant employees studied were at lesst ten times greater than
thev are today”. 25/
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In the conclusion to their 1983 study in an American chrysotile
textile plant, while discussing differences in lung csncer incidence
between textile menufacture and mining operstions, McDonald et al
commented that: "Noting the experimental evidence in animals, we

are led to speculate that the distributicn of very fine fibres,

seen only by electron microscope may be different in the two sity~
ations." 26/

Reviewing the relationshlp between physicszl shape and the abiliziy
to produce disecase in asbestos fibers, J.C. McDonald comments
that:

"The experimental work of Pott and Friedrichs in Germany,
Stanton and ¥rench in the United States, and Wagner and
colleagues in Britain all point to the great importance of
dimensional rather than physiochemical characteristics in
determining the potential carcinogenicity of mineral fibvers.
Very fine fibers, less than 1 or 2 microns in diameter, appear
tc be the most dangerous and probably, though not certainly,
the longer fibers in this range sre the worst.” 27/

(8) Lsck of & smoking history in many of the earlier studlies.
The importence of the smoking habits of individuals exposed to
asbtestos is hard to overestimate. Any study examining lung cancer
incidence that lacks this information must be discounted as being
essentially incomplete.

A UBEFUL RISK ANALYSIS TECHNIQUE FUR ASBESTUS EXPOSURE

BDuring the ORC Asbestos Symposium {Mareh 27 & 28, 1984) Howard Aver
‘of the University of Cincinnatl presented 8n interesting approach
to analyzing the risk invelved in asbestos removal operations. 28/

Since ashestos removal operations now accousnt for a large fraction
of the total number of workers exposed to asbestos, it m2kes sense
to examine clesely thelr particular risk faciors., Those removing
asbestos insulation, like those who installed it, have exXposures
that vary widely. Most work in one place enly briefly, and the
physical iocation and conditions of the work can vary significeantly.

Since the fibers to which those removing asbestos are exposed are
similayr to those which the installers were exposed to, it is appro-
priate to iook at the installer experience as a basis for an examin-
ation of the risk factors involved in asbestos removal.

Ayer combined data developed by Nicholsos =t &l, 29/ which
suggests that the insulaticn workers might have been expesed to
10-13 fibers/cc), and curves constructed by Selikoff, Hammond et

&l for the relative risk of developing lung cancer vs time LA 5.
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since thelr first ezposure, with data from the National Center
for Health Statistics (NCHS) to synthesize a risk curve for
removal operations. 30/

Using the synthesized risk curve, Ayer proceesded on the basis

that: "Assuming noc threshold and & linear relationship between

exposure and excess lung cancer, the projected excess lung cancer

risk at low exposure will be reduced by the same factor as the ex-
posure is reduced below that estimated to cause high past excesses.” 31/

if we assume from the risk curve for asbesios exposed insulation
workers that there is a 20 percent excess mortality for a given
cohort exposed to 12 fibersfec of asbestos fibers, them, {f we
reduce the ashestos exposure 100 times we also reduce the life

time risk 100 times. Thus, 1f the 12 fiber exposure is reduced 10C
times to 0.12 ffce, the risk is also reduced from 20 percent to
0.2 percent. That is the excess mortality goes from 200 per 1000
to 2 per 1000.

Two deaths per 1000 workers is not acceptable, and it is, in fsct,
preventable, as previously discussed. It must be remembered, however,
that the final numbers calcul&ated in &ny curve are no better than
the original data, and in the study of the North American insulators,
hard data on sctual exposures was not available.

RESPIRATORY PRUTECTION

Theoretically, it is possible, through the use of engineering
controls, work practices and other methods to effectively eliminate
any worker exposure to airborne sasbestos fibers without the use of
respirators. Practically speaking however, there are many situations
where engineering controls and work praciices may not be sdequate.

In many asbestos removal operations engineering conirols are not
feasible, and the protection of potentially exposed individuals

must be accomplished through the use of wora practices and respiratory
protective eguipment. In these situations it is CRC's pesition

that respirators used as part of a comprehensive, integrated health
and safety program, {incliuding a respirator program)} are capable

of giving protection asdeguate to keep employee exposure below 0.2
fibers/cc.

ORC Recommendaticns For Hespirator Use

Recpgnizing that asbestos fibers will be released in even the best
removel program, and that engineering controls are not always
possible or practical, URC has recommended a dual PAC/PEL and
where necessary the use of respirstors as follows:

S AaN '-,u

fe iy L3
UCC 005767
(3(,_\! |I’i ¥ N F'\( SO ’( ~{e lll“*{ % A~ 1331 Pw‘:n\\f‘ar‘n 5\\1 Puc, 3% Woariungion, .0 20005
Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer, C... Published by AsbestosClaims.Law

ACL Doc 18406 - Page 23 of 165 asbestosclaims.law/library/18406/23


https://asbestosclaims.law/library/18406/23

- 18 =

(1) Permissible Airborne Concentrations: (P4C) Intended to regulate
ambient concenirations of zlrborne ashestos on the workslite to
C.5 fibers/CCo

(2) Permissible Exposure Limit: (PEL) Intended to regulate actual
employee exposures to aspestos fibers (fibers inhaled into the

jungs) to 0.2 f/cc or less.

Discussion of the Permissible Airborne Concentration (PALC)

(1) Ambient worksite concentration. The eight hour time weighted
gverage airborne {ambient) c¢oncentration of asbestos fibers in
which any emplovee may work shall not excesd $.5 fibers per cubic
centimeter of gair, except as in (2) below,

(2} If circumstances requirs that an employee work in amblent
airborne concentrations of asbestos fibers above 0.5 f/ce, and
it has been established end documented thait engineering controls
cannot bring this down to 0.5 fice or below, such circumstances
shall reguire that &ll emplovees be equipped with air-line (supplied
alr} or positive pressure, self-contained breathing apparatus
{SCBA)Y.

{3} This level, 0.5 f/cc, would reguire that the workforce bhe
protected by the use of respirators with a minimum PF of 5.
Below 0.5 f/ce the use of negative pressure resplrators would
be acceptable if they were capable of being fit-tested, either
gqualitatively or gqguantitatively, and used high efficiency
particulste (HEPA) filters., 4dbove D.5 f/r¢ smplovees must be
equipped with air-line respirators, or positive pressure SCBA.

Discussion of the Permissible Exposure Limit (PEL}

{1) The eight hour time weighted average zirborne concentrazion of
ashestos fivers to which any emplovee may be exposed shall not
exceed 0.2 fibers (imhaled into the lungs) per cubi¢ centimeter of
gir.

This is the airbormne concentration of ashbestos fibers, at or below
which employees need not wear respirators, and sbove which all
employees must be eqguipped with appropriste respiratory protective
equipment,

ORC Recommended Respiratcor Reguirements

1. Used caly where engineering controls not pravticsal,
2. Used only as part of & complete resgpirator program.,

3. HEPA filters only. A
4. All respirators must be fit-tested. o
UCC 005768
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5, A minimum protectiogn factor of 5 is reguired,
8., Above 0.5 f/ce ambient, supplied alr or SCBA must be used,
7. Hespirators must be worn during asbestos removal operatiocns,

Methods of Compliance

ORC recommends that employers be required to institute enginsering
controls, to the extent feasible, io coAatrol employee exXposures to
airborne asbestos fibers to or below Permissible Airborne Concen-
trations {(PAC). If enginmeering, work practice or administrative
controls are not effective in reducing exposures tofor below the
PEL, then respiratory protective equipment must be used to mest
the PEL.

Engineering controls, work practice controls, administrative con~
trols and personal protective equipment are the three basic methods
cf eaxposure control utilized by industrial hyglenists. These

terms are frequently misused, and for purposes of this recommendation,

they are clarified:

"Engineering Controls” enploy mechanical means or process
redesign to eliminate, divert, dilute, contain snd/or collect
ashbestos emissions at the point of generation. Examples of
this type of control include process isclation or enclosure;
employee isolation or enclosure; ¢losed material handling
systems; product substitution or process redesign to eliminate
the contaminant, and diluvtion or exhaust ventilation.

“Work Practice Controls” accomplish the same results as
enginecring controlsg, but rely upon employees to repeatedly
perform certain activities in a specified manner so that
airborne asbestos concentrations are eliminaied or reduced.
This may be accomplisbed as simply as instructing employees

1o #%eep lids on c¢ontaliners, or to observe required hvgiene
practices. Good work practices sre often reguired in conjunce-
tion with engineering cortrols; for examplz, wheres emplovees
perform an operation utilizing an exhaust hooud, they must
perform their work in such 8 w3y 83 to mezximize the efficiency
of the ventilation equipment.

¥ork practices alss incorporate administrative controls with-
in their scope. Administrative controls invclve moving the
emplovee Lo g plare of lower exposure or reducing work hours
sc thnat daily, time-~welghted average expcsuress are reduced.
This type of control method does not &ct in any way on the
source of the emisslions.

“Personal protective equipment” is & method of exposure control

that isclates the employee from the emission scource. Respiraiors
gre the primary type of personal protective equipment used ¥Ne.. .« n
the concern is protection from an inhaled air contaminant. A
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The priority of control methods reguired by ORC's recommendation,
l.e., use of respiratory protection only as s supplement to eagin-
eering controls and work practices or as an interim measure while
engineering controls and work practices are being implemented, is
consistent with the policey approach taken im all prior &ir contam-
inant standards promulgated by OSHA., The rationale behind this
approach is based primarily on two principles, One is that pro-
tection of the employee is ususlly most effectively attained by
elimination or minimization of the hazard at its source, which
work practices and engineering controls are hoth designed to do.
The other is that methods which depend upon human behavior are
inQerently less reliable than well-mazintained mechanical methods.

Engineering control is usually the best method for effective and
reliable control of employee exposure to ashestos. It acts on the
source of the emission and eliminates or reduces employee exposure
without reliance on the employee to take self-protective action.
This method encompasses product substitution, process or equipment
redesign, process or equipment enclosure, exhaust or dilution
ventilation, and employee isolation. Once it is implemented, it
protects the employee indefinitely, subject to periodic preventive
maintenance.

Work practices also act on the source of the emission, but rely

upon employee behavicr which in turn relies upon supervision,
motivation, and education to make them effective. For this reason,
WOTrX practices are usually noi as desirable a method 85 engineering
controls, but because the two methods ofter must be employed together
1o make either one effective and because they are the only methods
that act to eliminate or reduce the hezard at its source, they

have been given equal status in ORC's recommendations.

sdministrative control, as & type of work practice, is also incliuded
in the group cof primary methods of exposure control that must be
used before respiratory protectisn. The approsach in this recommen-
dation is primarily a result of recognizing the important role of
work practices and clarifying the definition of the term - "work
practices” to include “"administrative controls®., These terms have
been scmewhat ambiguocus in that the term “work practices” has been
commonly thought to include employee rotation or other edministrative
types of control. However, OSHA's policy has generally been to
de-emphesize the use of administrative controls berause they not
only fail to eliminate the hzzard, but they also expose more workers
te the contaminant, aithough for snorter periods of time.

Respiratory protectiocn, in most instances, may not be as effective
as englineering or work practice controls in reducing employee
exposures below the PEL. Hespirators do however, serve a useful
function where engineering and work praciice controls are inadeguate.
Tney can provide supplementary, interim, or short-term protecticn,

if they are properly selected for the environment in which the

2 DEN }
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employee will be working, This is true if they are properly fitted
to the employee; malntzined and cleaned perlodicslliy, and worn by
the employee when required &s prescribed by the employers respi*atory
proteciion program.

The language of paragraph {£3(1) of ORC's Recommended Revision of
1810.1001 is iantended to impose on ithe employer the nbligation to
evaluate and implement feasible and effective engineering/work

practice centrols before proceeding to respiratory protection. 32/

Respirator Programs

The ONLY way that respirators may be used effectively, is as part
of a8 well organized, enforced respirator program. In turn, a8 res-
pirator program is most effective as one functional part of a
comprehensive, integrated health and safety program.

ORC Recommendaticns for a Standard Controlling the Use of
Respirators Within an Organization

The first general requirement for the zffective development of a
respirator use program is the establishment of a written program
or policy controlling the impiementation of such a program. The
following is ORC's recommended genersl standard or pelicy desigred
to govern the use of respirators %ithin organizetions large or

small.
{A}Y Scope

This section contains reguirements for selection and use of respi-
rators in general industry workplaces. When respirators are used
tC protect agalinst concentirations of toxic substances at or above
PEL's or oxygen dsficient atmospheres, the reguirements of this
standard shalil be met,

(B} Cbjective

The objective of this section is to assure that respiratory protec-
tion is used in & manner which will protect workers from inhaling

{1} alr contaminants in concentrations exceeding permissible exposure
limits and (2) oxygen deficient stmosphere,

(C} Permissible Practice and Responsibility

{1} General

Preventing geocupational diseases caused by bresthing contam-
inated air shall be accomplished as far as eccnomirally and .
technologically feasibie by acrepted engineering or at leai‘zﬁg ;5

IJC(1005771
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2s effective, administrative and work practice contrel
me&sures. Resplirators shall be used where necessary in the
following circumstances:

{a) VWhen effective eagineering controls are not feasible.

{b) %hen less than significant i{improvements will resulg
from the installation of engineering controls.

{¢) During the time period necessary to install or
implement feasible coatrols.

{d) In work operations such as construction, maintenance, re-
pair and decontamination activities in which the employer
establishes that engineering controls are not feasible.

{2} 1In other situations where admiaistrative or work practice
control megsures are not appropriste.

{f} For Jjobs of short duration.

(g} In emergencies.

{2) Employer Hesponsibility

{2} Respirators shall be provided by the employer when such equipe-
ment is npnecessary for employee protection.

{b) The employer shall provide respirators which are applicable
and suitable for the purpose intended.

{2) The employer shall be responsible for the establishment and

maintenance of a written respiratory protection program which
shalil include the general reguiremeants listed in Paragraph (d).

{3) Employee Responsibility

(2)

The emplovee shall use the provided respiratory protection in
gccordance with instructions &nd training received.

(b} The emplovee shall guard against damage to the respirator.

{e} The respirator shall be inspected by the wearer prior to its
use to insure that it is in proper workiang condition.

(d)} The emplovee shall report any malfunction of the respirator

to the employee’s supervisor.

PRI
e
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(D) Standard Operating Procedures

{1} ¥Written standard operatling procedures governing the selection
and use of respirators shall be established. These procedures
and any accompanying records shzll be sveilasble for inspection
by the employees or their designated representatives, and vy the
Assistant Secretary. '

{2} The following is a list of requirements which must be included
in establishing procedures for such a program.

(a)
(b}
{e)
(4
)
(£
2>

()

P
D

(o]

(1)
(3

Program Administration

Respirator Selection and Issue
Respirator Protection Factor
Respirator Fit Testing

Training

Respirator Maintenance and inspection
Work Area Surveillance

Health Evaluation

Alr Quality

Respirator Use in Dangerous Atmospheres

(8) Program Administration

The chief admimistrsator of the Program shall be a person
with knowledge in respiratory protection a3t least egquivalent
to that sbtained from the NIOSH course, "Geocupational
Respirator Protection". This individusl shall assure

that for each element of the respirator program, paragraph
{dy, responsibilities are clearly defined and assigned,

(b) Selection of Respirators and Approved Eqguipment

Respirators shall be selected on the basis of the hazards
1o which 8 worker is exposed based on the fellowing consid-
erations:

AR PR NP
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Approved Respirators

Only RICSH approved (certified) respirators shall be selected,
Air purifving respirators shell not be used for protection
against gases and vapors with inadequate warning properties
except as follows:

* ¥hen supplied air respirators are unsuitable because of
limited mobility, remote or inadeguate air supply or portable
bresthing air sources are unusable.

* Alr purifying respirators may be used provided an effective
program is implemented to assure that cartridges are re-
placed before the end of their useful service life. Such
g program could consist of & documented cartridge change
schedule based on breakthrough and airborns conceatration
/duration data effectively administersd and audited.

General Considerations

The selection of & proper respirator for any given situstion shell
require consideration of the following factors:

* Type of hazard -~ oxygen deficiency and/or contaminants;
* Physical properties cof the hazard;

* Chemical properties of the hezard;

* Physioclogiral effects of contaminant(s) on the bedy;

* Anticipated peak and average c¢onceniraticn of a
toxle material or airborne radiosctivity level;

* Immediately dangerous to life or healtn: Negative
pressure respirators shall not be used in IDLH atmospheres;

* Permissidle time-weighted average and/or pesk
concentration of a toxic material or maximum permissible
airborne radicactivity level, IDLH concentration of s
toxic materisl;

®» Adequate warning properties of the hazard,; and

* Location of hazardous ares with respect o a location
having respirable air.

UCC 005774
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Characteristics of the Operation or Process

* Qperation or process characteristics
* Work area characteristics

* Materials including raw materials, end products,
and by~-products {actual and potential}

* Employee activities ~ continuous or intermittent,
%ork rate, light, medium or heavy; routine, emergency or
rescue use.,

(c} Respirator Protection Factor {PF)

Hespirators shall be chcosen with adequate protection factors
for the intended uss=.

{d) Respirator Fitting Tests

Facial hair shall not be permitted in the sealing area of nega-
tive pressure respirators. Nothing shall be allowed to interfere
with achieving & proper respirator fit. 4 qualitative or
quantitative fit-test shall be used to determine the ability

of each individual wearer to obtain a satisfactory fit (protection
factor equal to or greater than the protection factor allowed

for that type of respirator by O5HA) with & negative pressure
respirator. The results of fitting~tests shall be used to

select specific types, makes and models of negative pressure
respirators. Respirator fitting~tests shall not be reguired

for positive pressure respirators.

Negative pressure respirators shall not be worn when there
exists physical impediments to continuous contact between the
respirator face seal and the wearer's face, Such physical
impediments may iaclude s growth of beard, sideburns, a skull

cap that projects under the facepiece, or temple pieces on
glasses. Alsg, the absence of one or both dentures can seriously
affect the fit of the facepliere, as can severs facial scars

or depressions, as determined by fit-testing.

In non~-IDLHE environments, where circumstances require the use of
positive pressure, face~-fitting respirators, facial hair may be
allowed in the respirator seal sres if & protection factor of no
less than 100 is provided, and an air flow of at least 8§ CF¥ jig
supplied.
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Training

The employer shall insure that each individual required to
wear respiratory protection equipment understands why the eguip-
ment is required, and knows how to use it correctly.

The employer shrll have a periodie training program in effect
for employees and supervisors. The persons cenducting the
training shall have the additional training or experience
that qgualifies them as instructors. Training given shall be
documented.

Employees who may be reguired to use SCB4 eguipment shall
receive "hands on" training in its proper use and maintenance
twice & year.

Training programs for employees should be designed to meet
the needs of the particular organization or situation. They
may be formal or informal, elsborate or simple, depending on
the circumstances, as long as the reguirement is met that -
employees understand why the equipment is needed and know how
o use it properly.

In & complex situation, with many types of respirsators and
exposures, both employees and supervisors should be trained.

The following aspects shall be considered in setting up a
training program.

* Nature, extent, situation, and effects of respiratory contam-
inants to which the employee mayv be exposed.

= Need for respirator protection.
* Hespirator selection.

* Operation, capabilities, and limitations cf the
selected respirator. .

¢+ Inspection, donning, fit checking, and wearing a
respirator.

* Maintenance and storage.

* Upportunity for the respirator wearer to handle and wear
the respirator in a safe atmosphere and in & test atmosphere.

* Recognizing and responding to emergency situatisns,

* Empioyee's responsibilities.
R
RIS
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* Training for emergency use of vegpiratory equipment should
be performed at least annuslily.

¥ Checking the seal each time the resplrator is used,

In & less complex situation, with only simple respirators and low
hazard exposures, the itraining objectives can often bhe met with a
simpler program. The training aids avallable from respirator
manufacturers or distributors, with follow-up from supervisors may

suffice.
{f) Maintenance
{1) A program for the maintenance of respirators shall be insti-

{2)

tuted to insure all respirators in use are functional and
free of hazardous coptamination. It shell finclude the following:

= Inspection: Each respirator shall be inspected suffici-
ently and frequently to sssure theat it is in proper
working condition. PEach respirator stored for emergency
use should be inspected at least monthly. Respirator
inspection should include a check for tightness of con-
nections, condition of the respirator-inlet covering,
head harness, facepiece, valves, breathing tubes, harness
assemblies, filters, cartridges, canlsters, end of service
life dates(s) if applicable, and proper functicon of
regulators, alarms and other warning sysiems &£s per
manufacturers instructions.

# 3torage: Respirators should be stored in & manner that
w11l protect them against dust, direct sunlight, heat,
extreme cold, excessive moisture or damaging chemicals.
Emergency and rescue use respirators placed in work
arens shall be guickly accessible a2t all times, and the
storage c¢abinet or centainer shall be clesrly marked.

*=  Air Quality: {(a) Compressed air or oxyvgen should meet
the requiremenis of the United States Phermacopoeia for
medical or bresthing oxygen. Chemically generated oxyzen
should meet the requirements of the United States Depsart-
ment of Defense Military Specification MIL-0-.156833¢c.

Cylinders should pe tested and maintained in accordance with
applicable Department of Transportation specifications for
shipping containers {(Title 49 (FH Part 173, General Requirements
for Shipments and Packagings and Part 178, Shipping Contailners
Specifications).
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{3) Breathing gas containers should be marked in accordance with
the American Natlional Standard method of marking portsble com-
pressed gas containers to identify the material contained,
748.1-1954 (R 1871); Federal Specificstion BBA-1034a, June
21, 1968, Air, Compressed for Breathing Purposes; or Interim
Federal Specification G-B-675d, September 23, 19786, Breathing
Apparatus, Self-Contained. Further details on sources of
compressed air and {ts safe use will be found in the Compressed
Gas Asscciation pamphlet G-7, 1478, Compressed Air for Human
Respiration.

* Self Contained Breathing Apparatus: Esch air or CEYEEen
cylinder shall be inspected to insure that it is charged
to & miaimum of 290% rated cylinder pressure.

* Record Keeping: 4 record shall be kept for one year of
inspection dates and findings for SCBA,; maintained for
emergency or rescue use,

* Cleaning and Sanitizipg: Respirators shall be cleaned
frequently enough to aveid hazardous exposure tc residues.
4 respirsator not assigned to an individual shall be cleaned
and sanitized befors reissue.

* Part Replacement and Repair: Replacement of parts or re-
pairs shall be dopne only by persons trained in propesr ‘
respirator assembly and correction of possible respirator
malfunciions and defects. Replacement parts shall only be
those designed for the specified respirsator being repaired.
Reducing or admission valves, regulators, and alarms should
be returned to the manufacturer or to & trained techninian
for repair or adjustment.

{g} ¥ork Area Surveillance

There shall be periodiec inspection and evaluation to determine the
continued effectiveness of the respirator program,

{hy Health Evaluation

{i) %here an emplovee has 8 health problem that interferes with
his/her ability 1o wear a respirator, the employer’s designated
health professional shall determine whether or not & person may
be assigned to a taesk requiring the use of & respirator. This
determination shall be reviewed periodically,

{2) All employees who.&are required tO wear a respiratcr as part of
their normal job related duties shall as & minimum receive the
following:

,reye Mgk
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# Prior to respirator fit-testing the employvee shall be re-
guired to respond to a screening gquestioanaire, or submitg
to a medical evaluation to fdentify those medical conditiong
that may modify or preclude respirator wear. These shall
be administered b¥ & health professional, or a perscn who
has been trained in its administration by 2 health profes-
sional. (See Appendix for example of guestionnaire)

* Any employee who gives a yes answer on the questionnaire
shall be evaluated by & health professional,

* A medical evalustion shall be administered to all employees
who may be involved in emergency or rescue sperations while
wearing SCBA.

Medical Evaluation for Respirator Wearers Givisg a
"Yes" Answer on the Screening Questionpaire.

* The evalusting health professional shall be familiar with
the employee's work environment and the types of respirators
that are required to protect the employee from exposure to
potentially haszardous substances.

* The procedures used in the evsluation shall be left to the
Judgement of the heslth professional,

* Following the evaluation, the health professional shall
notify both the empioyee and the employer of any restric-
tions on respirator wear that are identified by the
evaluation.

Air Quality

Compressed air or liguid oxygen shall only be used
in breathing apparatus designed for it.

Breatning air compressors and distribution systems shall be
desigred to provide air suitable for breathing.,

Breathing air couplings shall be incompatible with outlets

for nen-respirable plant air or other gEas systems to prevent
insdvertent servicing of eir line respirators with non-breatn-
able gases.

A minimum oxygen content of 19.3 percent shall be assured in
reconstituted air (recombined oxygen and nitrogen from rare gas
recovery operations) by snalysis of sach container,

Compressed air or oxygen shtall meet the reqguirements of the
United States Pharmacopoeia for medical or breathing oxvgen.
Chemically generated oxygen shall meet the requirements of the . «reve

]
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United States Department of Defense Military Specification
MIL-0-15633¢c. Gaseocus air shall meet at least the requirements

for Type 2, Grade D breathing air as described in the American
National Standard Commodity Specification for Alr, %86.1-1873
{compressed Gas Association Commodity 8pecification for &ir,
G-7, 1873).

(63 Cylinders shall be tested and malntained in accordance with
applicable Department of Transportsation specifications for
shipping containers {(Title 49 CFR Part 173, Genersl Requirements
for Shipments and Packagings and Part 178, Shipping Corntainers
Specifications).

(7} Breathing gas contaliners shall be marked in saccordance with
the American National Standard method ©f marking portable
compressed g&s containers to identify the material contained,
248.1~18584 (B 1971); Federal Specificaticn BBA-1034a, June
21, 1968, Air, Compressed for Breathing Purposes; or Interinm
Federal Specification G-3-6735d, September 23, 1976, Breathing
Apparatus, Self-Contained. PFurther details on sources of
compressed air and 1ts safe use will be found in the Compressed
Gas Association pamphlet G=7, 1878, Compressed Alr for Human
Respiration.

(3} Respirator Use In Atmospheres Immediately Dangerous
To Life or Heslth

(1} In areas where the wearer, in case of failure of the respirator,
may be overcome bY & toxic or oxygen deficient aimosphere which is
immediately dangerous to 1ife or health, at least one standby
person shall be present in & safe &area,

* The standby person shall have the proper eqguipment to
essist the respirator wearer in case of an emergency.

* Communicstions shall be maintained between the standby
person and the resplratior wearer,

¢ The respirator wearer shall be equipped with & safety
barness and safety lines or other devices, if necessary,
to permit removal in an emergency.

{2) Airline or hose type masks, 1f used in such situations, shall
have provisions for an escape, self-contained air supply.

(3) -Confined space eniries shall be considered immedlately dsangerous
to life or health unless the confined atmosphere 1s tested and
found to be safe. S DL e
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ORC MEDICAL SURVEILLANCE HECOMMENDATIONS

. {1} The employer shall institute a medical surveillance Program
for al2 employees who are exposed t0 airborne concentrations
of ashbestos fibers in excess of the action level for more
than & total of 30 days per year.

(a) The employer shall assure that zll medical surveillance
is performed by persons under the supervision of a
licensed physician. Minimal training guidelines
{non-mandatory) for physicians supervising the
medical surveillance of asbestos exposed persons
are briefly outlined in Appendix D, 33/

(2} Persoas other then such licensed physicians who
administer the pulmonary function testing required
by this section shall complete & training course
ir spirometry sponscred by an appropriate academic
or professional institution,

(2) Preplacement: The emplover shall make available to
each exposed employee, at the emplovers cost, an
appropriate medical evaluation relative to exposure to
asbestcs, as defined in {0){1) 34/, prior to first
employment or reassignment from other duties in such
conditions, mno later than 30 celendar days from the date
of first employment or reassigament.

¢{a) Such examinstion shall include, as a minimum, a
guesticonnalre, to elicit symptoms of respiratory
disease {Appendix A-1) 35/, pulmonary function
tests of ventilatory capacity including forced
vital capacity (FVC) and forced expiratory volume
at 1 second (FEV 1.0}, and a chest roeastgenozram,
{see Appendices B-1 and B-2).36/ Pulmonary
function tests shall be administered ang interpreted
in accordance with appropriate professional specifi~
cations, (see Appendices C=1) and C-2). 37/

{3} Periodic Evalustions: Every employer shall make
available & medical evaluation relative to exposure to
asbestos to each emplovee in accordance ¥ith the schedule
ir Table 1. 38/

{2} Periodic medical evaluations shall be made svail-
ahie for the duration of employment, regardless
of future workplace exposure levels,

0T BTN
¥ - e
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{b) The periodic evaluation shall include a question-
nazire to elicit symptomatology of respiratory
disease, {Appendizx A-2) 38/ pulmonary function
tests as in (0}{2)(a) 40/ and a chest roentgenogram
(posterior-anterior 14 x 17 inches). The frequency
of each procedure shall be as reguired in Table 1, 41/
Chest roentgenographic examinations shall be made
in accordance with appropriate professionsl speci-
fications, (see Appendixz B-1 and 2. 42/ Pulmonary
function tests shall be sdministered sad inter-
preted in accordance with appropriate professional
specifications, (see Appendix -1 and 2),. 43/

{4) Termination of employment: The employer shall make
available & medicael evaluation within 30 calendar days
before or after the date of termination of employment
of any employee who has been exposed to airborne con-
centrations of asbestos in excess of the action level
(G.1 fiber/ce} for more than 8 totzl of 30 eight hour
days in the preceding 12 month pericd. The evaluation
shall be in accordance with and comparable to the
requirements of the periodic evaluations stipulated in
(0)(3}). 44/ V¥here a periodic evaluation has been
completed during the preceeding 12 months, no further
evalurtion is reguired.

{35} Recent evaluations: No medical evaluation is reguired
of any employes who has been evaluated in accordance
with this section within the past 12 months.

(€) Emplovee Notification: Any abnormality or evidence of
disease found during the medical evaluation shall be
communicated to the emplovee within 30 ralendar days
8y the evaluating physician,

{7) Employer Notification: With respect to each examination
required by this parsgraph, the emplover shall cbhtain
8 written opinion from the evaluating physician. The
wriiten opinion shall not reveal specific findings or
diagnosis unrelated to occupational £XposuUr? 1o asbestos
fibers, The physicians opinion shall contain the
following:

(&) The physiclan shall state whether the individusal is
guaiified to perform assigned dutles.

(B} Aay reccmmended limitstions apon the emplovee's
exposure to asbestos fibers, or upon the use of
protective clothing and eguipment surh as resg-
pirators;

PR S LIt R
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(e} A statement that the employee has been informed by the
physivian of any medical conditions which require
further examination or treatment.

{(8) MWedical Records: The employer shall keep an accurats
medical record for each employee subject to medical
surveiilance as required by this secticn and 29 CFR
1910.20,

{(9) Emplovee hocess to Medical Hecords: Emplovee access to

medical records whall be in accordance with the relevant
paragraphs of 29 CFR 1810.20.

Discussion of OR{C Medical Surveillance Recommendations

Ezposure to asbestos can result in three major physiological
problems for humans who have inhaled sufficient quantities. The
first and least serious condition is asbestosis, which was first
recognized as & scientific entity at the beginning of this century.
Asbestosis takes the form of an interstitial pulmonary fibrosis,
has been shown to be related to the levels cf ashestos containing
dust in the workplace and to be dependent upcon the duration of
expesure. 45/

Lung cancer is the second of the triad of diseases gsso-
ciated with occupstional exposure to asbestos fibers. Persons
exposed to asbestos have & much greater chance of developing lung
cancer if they smoke cigarettes., According to some sources &s
much &s 87 times more lung cancer risk can be predicted for asbestos
workers who are &lso heavy smokers., 46/

The third major disease that may result from exposure to
asbestos fibers is malignant mesothelioms of the pleura (or
peritonewn). Unlike szsbestosis and lung cancer, mesothelioma
is both more difficult to disgnosis and less sensitive to dose. 47/

. Medical surveillance, of course, does not protect an em-
ployee from the potential effects of intaled asbestos fibers, it
carnotl reverse the course of any of the three discases briefiy
discussed above, and there are no fatl-safe means of early diagnosis.
For asbestosis in particular, there are no standardized eriteria
for diagnosis. “In the individual ease, the recognition of the
preseace of adverse effects of exposure 1o asbestos dust inhalation
is a judgement of probability. 48/

Because of the extensive time lag between exposure and the
development of symptoms, the physician is faced with & severs
dilemma in attempting to intervene o #ither prevent undue eox~

posure or suffering. This is not to say that the occupational AL
physician charged with the care of individuais who are exposed to e
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gsbestos fibers can do nothing, but rather, that it is wrong to
expect medical surveillance to ¢ircumvent the effects of exposure.

The prime role of the physicizn dealing with an asbestos exposed
population is to insure that those who are hired are suitable to
the employment in the first place. 4£8/.

The pre-placement medical evaluation should be designed to
determine the suitability of the individual for the job and vice~-
versa, Iindividuals with a2 previous history of sxposure to ashesios
or & history of employment in professions such as mining or quarrying
or who may have already existing chronic obstructive pulmonary
disesase should be counseled to avoid further exposure.

apart from ldentifying the individual {ll-suited to employment
in 2 job where they may be exposed to asbesios fibers, it is
important to establish baseline data for longitudinal prospective
follow~-up. It is Iimportant to emphasize the priaciple of using
the medical surveillance and evalusation record of each employee
in such & way that the individuazl acts as his or her own biologicsl
monitor, In this way, the observant physician may be able to
detect the earliest signs of developing asbestos related dizease. 50/

A worker's c¢linical, radiological and pulnmonary function readings
must be carefully compared to detect changes and trends. In this
regard, it is particulariy important to have s thorough and rigorous
initial or pre-employment examination. Any deviations from past
records that c¢annot be explained, must be carefully considered,
even if theres is no recognizable disease entity present.

During the pre-placement evaluation, the phvysician should take
the opportunity to counsel the prospective employse concerning
the known facts about the hazards assoclated with cigaretie smoking
and asbestos exposure, individually or collectively. 51/

The object of periocdic medicsl evalustion is to look for the
possibility of disease, to detsrmine any changes in the physicsl
condition, physioleogical status, and radicliogical appearances of
the individual. Additlonally, the physicliar should re~evaluate
the suitability of the employee to continue in the same job, and
attempt to detrermine changes ia workplace conditions. During the
evaluation, the examining physician should concentrate upon the
early physical signs associated with pulmonary fibrosis, such as
bilateral end-inspiratory fine c¢rackles at the lung bases, finger
clubing and breathlessness. 52/

The aim of serial z-rays is to develop & c¢ontinous record of
&n individuals radiogrgphic status so that the eariiest changes
m&y be detected, and where necessary the individual advised o
consider alternative employment. The most common characieristie £ a2
change found is bssal diffuse interstitial fidbrosis. Although, LS
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pleural lesions are often the first radiclogical indicator of
exposure 1o ashestos, it has been shown that pleural changes are
most closely related to leangth of exposure, lirrespective of
dose. 53/

1f an individual shows so0lid radiographic evidence of diffuse
pulmonary fibrosis, even if minimal, he or she should be advised
that further exposure can only lead to worsening of the condition
with time. The greater the cumulative 2xposure, the greater the
risk of progressive pulmonary fibrosis. Because the development
of lung cancer in asbestos exposed persons has been firmly linked
to dose, any additional exposure to asbestes can only increase
the risk. 54/

Over the last few years, the use sf computed tomography (CT:
for the diagrosis of asbestosis and ssbestos related diseases
has become more popular. Indeed, the use of CT has been shown
to demonstrate the presence of asbestos related lesions in the
lungs more readily than conventional roentgenograms. Although
not yet in common practice, this technique can be of assistance
in the early diagnosis of asbestos related changes in the iungs.
By the time the changes of asbestosis have become visible on
conventional chest x-rays, the changes on CT scan appear gross. 53/

Early detection of any of the signs of adverse physiologicsal
response to asbestos fipers should be & prime considerstion of
any medical surveillance program. One group that studied several
groups of factory workers who had been exposed to asbestos, de-
veloped an index of the earliest sigrns that would indicste that
the lungs of & worker were adversely affected, whether from
asbe2sios exposure or not. The list {s as follows:

a. Late inspiratory crackles in the lower third of the
thorax which do not clear on coughing or ¢n any sub=-
sequent examinstion.

b. Radiological pleursl shadowing {with cr without calcification).

c. Hadioclogical parenchymal changes in the lower half of
the lung fields.

d. Vital Capacity more than 20% belew the predicted value,
with the FEY;/FVYC remaining over 0.70.

€. Vital Capacity falling faster than predicted by 20% or
more without concomitant increases in the Functional
Residual Capacity,

f. Single Breath Gas Traansfer Factor 20% or more bhelow
the predicted value,

AT
e
oo o

g+ Gag Transfer Factor falling faster than predicted by
2U0% or more.
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h., FEVy/FVC less than 0.70. 58/

Of these eight symptoms, the one least useful and most sSuspect
is the FEV3/FVC that is less than 0.70. The reason is that
although the FEV)/FVC less than 0.70 accounted for 34% to 40% of -
all eifect occurrences, it did not correlate with exposure,

Thus, these authors conclude “"that FEVy/FVC less than 0.70 is an
inappropriate criterion of an adverse effect of asbestos.® Another
author commented that, "It is recognized that the commonest cause
of obstiructive lung disease ag measured by diminution of FEV{/FVC
is cigarette smoking”. 57/

The final value of the medical surveillance efforts that an
organization makes on behalf of its emplovees depends upon the
manner and thoroughness with which it is performed. Medical sur-
vetllance for astestos exposed persons iz of necessity & 1ife long
affalr, and it is thus most important to start it off properly.
¥ithout proper baseline studies, much of the value of the later
work may be lessened or lost.

Every effort should be made to standardize diagnostic tech-
niques among &1l participsting physicians. 3tandard criteria for
the evaluation of radiographs should be adopted at the earliest
moment and continued in use &s long as reasonable to give continuity
to efforts. Firnally, it is very important that the physician
caring for the asbestos exposed worker be aware of not only the
epidemiology, etiology, pathogenesis and therapy of asbestos rzlategd
disease, but that he or she should also be aware of the conditions
that prevail on the job site. :

SUMMARY OF ORC COMMENTS

On the preceeding pages, ORC has tried to address several of the
issues it considers of primary importance., In ORC's view perhaps
the Key issue in this standard setiing iz to develop a standard
based on workplace conditions as they exist in 1334 not 1944.

The nature ©f the workplsasce has changed in the last forty years,

and in 1884 a majority of the potential exposure to asbestos occurs
in removal and demolition activities, Forty years ago most exposure
100k plece in ashestos manufacturing and insulation cperations.
Studies done at high exposure levels in the asbestos manufacturing
industry are not directly transferable to the much different con-
ditions of exposure that exist teday.

In 1944, few if any of those working with asbestos used respiratory
protective equipment. 1In 1984 few individuals who ¥ork with asbestos
are without 1t. In 1944 most working people did not understand

the hazards associated with asbestos exposure: in 1384 there are N
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few who are not aware of the dangers associated with asbestos
exposure. Indeed, in 18B4 asbestos related suits have become a
growth industry for & varlety of lawyers.

However, asbestos is hazardous and those working with it must be
protected. The protectiocn of those exposed to asbestos in 1984
can be best achieved by recognizing what the exposures are and
where they occur. Knowing what and where, DOSHA can tailor the
requirements of & standard to more accurately meet the needs of
Americas working populaetion.

One must not forget, that regardless of the strictness of the
standard OSHA finally promulgates, the proteciion that the individual
emplovee receives 1is most directly related to the effectiveness of
the hesalth and safety program where he or she works. Federsl

Health Standards, while important, are ebstract and theoretical to

& large number of the employers in the asbestos removal business.

Tnerefore, it is clesar to ORC that OSHA must make unprecedented
efforts to reach, inform and educate the many small businesses
involved in asbestgs removal operations. Only in this way can the
maximum number ¢of potentially exposed workers bhe protected,

Finally, we urge OSHA to encourage the MNatlional Institute for
Occupational Bafety sand Heslth (NIOSH) to proceed with an extensive
testing and certification program for respirators that are used to
protect against asbestos fibers.

For more than ten years NIOSH hazs heen working on the revision of

30 CFR 11, modernizing the Federal Governments respirator testing
and certification activities. The revision of 30 CFR 11 by

NIOSH and the initistion of an active program of testing respirators
against asbestos fipers is very important to the ultimate protection
of the working populaticn from unnecessary exiposure to airborne
asbestos fibers.
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NCA GENLRAL IESTIMONY

YOUR HONOR AND MEMBERS OF THE REVIEW PANEL, | AM FRED GRAHAM,
| REPRESENT THE SAFETY AND HEALTH COMMITTEE OF THE NATIONAL
CONSTRUCTORS ASSOCIATION,

NCA IS COMPCSED OF 46 OF THE LARGEST ENGINEERING AND CON-
STRUCTION FIRMS OPERATING THROUGHOUT THE NATION.  OUR MEMBER
COMPANIES GENERATE OVER ZU8 MILLICN HCURS OF WORK EACH YEAR
EMPLOYING CRAFT PERSONNEL AFFILIATED WITH THE BUILDING AND CON-
STRUCTION TRADES DEPARTMENT OF THE AFL—CJQ, TrapiTiONALLY, NCA
MEMBER °~ COMPANIES HAVE BEEN LEADERS [N THE AREA. OF CONSTRUCTION
SAFETY AND HEALTH,

ON  FEW {SSUES HAVE THE DIVERSE CRGANIZATIONS, THAT MAKE UP
THE CONSTRUCTION INDUSTRY., EVER AGREED UNANIMOUSLY. iMN ONE STRONG
VOICE, THEY CALL FOR OSHA TC SOLVE A PROBLEM wHICH (OSHA CREATED --
THAT PROBLEM BE NG THE (MADEQUACY OF EXISTING AGENCY POLICIES TO
SAFEGUARD CONSTRUCTION EMPLOYEES FROM THE HAZARDS OF WORKING WITH
ASBESTOS MATERIALS,

CUR MAJOR CONCERN WITH THE PROPOSED REVISION OF THE ASBESTOS
RE

p 3
(73]

STANDARD IS THE INTENDED USE OF A SINGLE SEY OF HEALTH STAND
FOR CONTROLLING OCCUPATIONAL EXPOSURE TO ASBESTOS. WHICH DCES NOT
DIFFERENTIATE BETWEEN MANUFACTURING PLANT PROCEDURES AND CONSTRUC-
TION OPERATIONS. THiS LAIK OF DIFFERENT:ATION |{S WHY THE CON-
STRUCTICN INDUSTRY S STRUGGL?NG TO COMPLY WiTH THE .CURRENT
ASBESTCS STANDARD. - ADDING AT THIS TIME, STRINGENT PROVISIONS AND
REQUIRING COMFLIANCE METHODS THAT ARE TOTALLY INAPPRCPRIATE FOR

UCC 005793
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NCA GENERAL TESTIMONY

Page Two o

CONSTRUCTION, WILL SIMPLY INCREASE OUR DIFFICULTY IN THE IMPLEMEN-
TATION OF CONTROL MEASURES WITH LITTLE D{FFERENCE IN THE REDUCTION

OF RISK TO EMPLOYEES.

N ADMENDING THE EXISTING ASBESTOS STANDARD, WE REMIND OSHA,
THAT THE AGENCY MUST MEET AT LEAST FOUR REQUIREMENTS ESTABLISHED
3y  THE OCCUPATIONAL SAFETY AND HEALTH ACT, AND CONFIRMED BY THE
COURTS. (SHA MUST SHOW WITH SUBSTANT!AL EVIDENCE:

- THAT A SIGNIFICANT RISK EXISTS iN EACH CATEGORY OF
WORKPLACE . TO WHICH THE STANDARD WILL APPLY,

- THAT THE REQUIREMENTS, IMPCSED UPON EMPLOYERS IN  EACH
CATEGORY OF WORKPLACE., TO WHICH THE STANDARD WiLlL APPLY,
ARE REASCNABLY NECESSARY AND APPROPRIATE TO BRING ABOUT
A REDUCTICN IN RISK.

- THAT THE REQUIREMENTS, IMPOSED UPOM EACH CATEGCORY OCF
WORKPLACE, ARE THE MOST COST-EFFECTIVE QF THME ALTERNATIVE
MEANS OF ACHIEYING THE REGULATORY O3JECTIVE.
- AND, THAT THE FINDiNGS ARE SUPPORTED BY SUBSTANTIAL
EVIDENCE N THE RECORD, CONSIDERED AS A WHOLE, AND BASED
UPCM THE BEST AVAILABLE SCIENTIFIC DATA RELEVANT TC THE
IDENTIFICATION AND EVALUATION  OF A POTENTIAL
CARC i NCGENIC HAZARD AND THE ASSESSMENT OF RISK,
To MEET THE FOUR REQUIREMENTS, IT 1S NECESSARY. APPRUPRIATE,
AND COST-EFFECTIVE TO PROMULGATE A SEPARATE STANDARD FOR CONSTRUC-
TiCM, WE SUBGEST THAT THIS CAN BE ACCOMPLISHED BY SIMPLY MCDI-
FYING THE EXISTING STANDARD TD APPLY TC CONSTRUCTION ACTIVITIES.

THE PROViISIONS N THE EXISTING STANDARD REQUIRING MODIFICATICNS

ARE:
- PARASGRAPH {C} METHODS OF COMPLIANCE.
- PARAGRAPH (D PERSONNEL PROTECTIVE EQUIPMENT.
Llalaa il
UCC 005794
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NCA GEN:RAL TESTIMONY
PAGE THREE -
- PARAGRAPH (F) MON{TORING.
- PARAGRAPH (H)‘HOUSEKEEPING.
- PARAGRAPH (1) RECORDKEEPING.
- PARAGRAPH (.J) MEDICAL EXAMINATIONS,

NCA KAS DEVELOPED AN QUTLINE OF THE SFECIFIC REQUIREMENTS,
WHICH WiLL NEED TO BE CHANGED TO CONFORM TO THE CONSTRUCTION
ZNV I RONMENT . THE CONCEPT CALLS FCR & PERFORMANCE-ORIENTED
STANDARD WITH RELIANCE ON A WORK PRACTICE APPROACH. NCA  SUBMITS
THIS QCUTLINE OF RECOMMENDED MODIFICATIONS AS PART OF THIS HMEARING
RECORD.

WE  ADDITIONALLY WiISH TD ENTER INTO THE RECORD OUR DETAILED
COMMENTS REGARDING THE ApriL 1Z7TH OSHA PROPOSAL TO ADMEND THE

ASBESTOS STANDARD FOR ALL INDUSTRIES, THESE COMMENTS FCR THE
RECCRD ARE ALSO ATTACHED,

CUR COMBINED COMMENTS SHOULD ENABLE CSHA TC COMPOSE LANGUAGE
FOR A PROPCSED STANDARD TO MEET SPEC!FICALLY THE NEEDS AND CONDi-
TIONS OF THE CONSTRUCTION INDUSTRY. WE EMPHASIZE PROPOSED.
BECAUSE OSHA HAS YET TO PUBLISH A CONSTRUCTICN STANDARD TO BE
COMMENTED~ON BY THE PUBLIC.  THE AGENCY PUBLISHED IN THE APRiL 10
FERERAL REGISTER NOTICE, ONLY GENERAL AND AMBIGUOUS QUEST!ONS ON
WHAT COULD BE A FORMAT FOR A CONSTRUCTION STANDARD.  THUS, IT

UCC 005795
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NCA GENgRAL TESTIMONY
PAGE feue :

WOULD BE UNREALISTIC FOR OSHA TO PRESUME THAT A VIABLE AND EFFEC-
TIVE CONSTRUCTION - STANDARD CAN BE CEVELOPED AND BASED SOLELY ON
THE RESULTS OF THE CURRENT RULEMAKING.

THE PROPER COURSE TO PROCEED FROM THIS RULEMAKING iS FOR USHA
TO PROPQSE FOR PURLIC REVIEW A SPECIFiC ASBESTOS STANDARD FOR THE
CONSTRUCTION [NDUSTRY.  NCA URGES QSHA TO PURSUE THIS APPROACH,
AND STANDS READY 7O ASSIST THE AGENCY [N THE DEVELOPMENT OF A
PROPOSAL TO ADEQUATELY PROTECT CONSTRUCTION WORKERS FROM THE

HAZARDS OF ASBESTOCS.

UCC 005796
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ATTACHMENT &

NATICRAL CONSTRUCTORS ASSCCIATION
RECOMMENDED MCDIFICATIONS
TC THE EXISTING ASBESTOS STANDARD
FOR DEVELOPHMENT OF A SEPARATE
CONSTRUCTION ASBESTCS STANDARD

The National Constructors Association recommends the follow-
ing modifications to the existing 13910.1001 asbestos standard for
develoyment of a separate asbestos standard for the construction
industry.

Paragraph (¢} - Methods of compliance

- Change designation from Methods of compiiance to Control
measures.
- Establish three categecries of Control measures to be used in

any combination for achieving compliance.

1. Wet Methods. (Use existing wording in 1810.1001 as
appropriate.} ' ‘

2. Particular Tools. {(Use existing wording in 1910.1C01 as
sppropriate.)

3. Containment and/cr Encapsulatiocn. (Aliow other effec-
tive measures to control airborne concentrations.)

- Delete (e} (1} (ii}.
Paragraph {d) - Persenal protective eqguipnent

- Change designation from Perscnal protective equipment to
Respirators.

- Remove reference to shifi rotation in {(4)({1}.

- PDelete reference to ANSI standards in (d) (2) {ivi{a) and {4} (2}
{iv) (b). Require compliance with existing 0SHA respirator
standards for construction.

-~ Move reguirement in (d} (2} (iv} (¢}, concerning Medical examina-
tions for determining empliovee ability Lo use respirators, to
{3} Medical examinations.

- Delete reguirement in {4)(2) ({iv}{c) pertaining "te jcb
rotation and transfer of employees.

2-1
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ATTACHMENT 3 cont'd

- Move (d)(3), Special clothing, tc new paragraph (£ (2}
Regulated areas. Require special clothing when PEL is
axceeded,

- Move (8){4)}, Change Rooms, to new paragraph (£)(2) Regulated
Breas. Delete reference to fixed place of employment. Add
the use of a vacuum system to remove asbestos fibers from
clothing.

paragraph (f) HMonitoring

- Pelete (£} {1} and {£}{2)(i}. Allow the use of & historical
sampling data base as an alternative to initial monitozring.
Require periodic monitoring tc determine reliability of work
practices, 1f the PEL is exceeded, employers should follcw
sampling frequencies and patterns as currently found in
{£)(2) (ii}.

- Delete (f£){3), Environmental monitoring. Designate Regulated
areas as {(£){(2}.

- Define regulated areas based as the zone exceeding the PEL in
the work environmernt. {See Incrganic Arsenic 1910.1418 para-
graph {(f) for possible wording and requirements for requlated
areas) .

Provisions for Regulated areas should specify:

1. establishment of a regulatsd areaz éonforming to
definition.

2. demarcation by using warning signs of paragraph (g},
barricades, enclosures, etc,

3. controlled access limiting entry te zuthorized perscns,
(Only empioyees gualified by %raining are to be allowed
in regulated area).

4., use of respirators,

5. uase of special clothing.

8. availability of change rooma.
7. prohibition of smoking, eating or drinking in the

regulated arez.
Paragraph (h) Housskeeping

- Delete {(n}(l;

UCC 005798
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ATTACHMENT A cont’d

Paragraph (i} Recordkeeping

- Update to conform with construction industry recommendaticns
in response to (0SHA's proposed modification of the Access to

Employee Exposure and Medical Records standard.

Paragraph {3) Medical examinations

- Change {3)(1l), (3}(2), and {j) {3} to allow employers to offer

emplovess initial and annual medical examirnations.

Provide

for medical examination to determine emplovses ability ¢to
use a respirator. State that employee's under 40 years of
age should have an x-ray every five years and those 40 years
01d and above should have an x-rav performed annually.

- Delete (3} (4}).

- Update () (8} to conform with construction industrv recommen—
dations in response to OSHA's proposed modification of the
Access to Emplovee Exposure and Medical Reccords 3tandard,

UCC 005799
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ATTACHMENT 3

NATIONAL CONSTRUCTCRS ASSCCIATION
SPECIFIC COMMERTS
OB TEE
PROFOSED ADDITIONS
TO THE )
ASBESTOS STANDARD

The following NCA comments are submitted for OQSHA'S
consideration in developing a revised asbestos standard. These
statements should be reviewed in coniunction with the general
testimony and recommended modificat ions also entered as part of
the informal hearing record.

I Comments in Referepce to the Preamble of the Proposal

-~ o

1} Pages 14119-14121 of the Esderal Register notice.

in conszsidering establishment o¢f a new permissible
exposure limit for asbestos, NCA questions 0SHA's use of
linear model for that purpose

Emerqging scientific knowledge indicates that linearz
extrapolation of high-dcse cancer rates to low-doses may
well be invalid. A study by the National Center for
Texicological Research suggests, where non-linear dose-
response relationships exist £for a toxic substance,
there may be a practical threshold feor that substance.
for more informaticn, we refer CUSHA teo pages II-27 and
1I-28 of the Amsrican Industrial Healih Council Comments
on Beevaluation of QSEA's Cancel 2ulicy.

(2] Pages 14128-14141 of the Federal Regiszter notice.

NCA reviewed the conclusions 0SHA reached in determining
the economic impact of the proposed asbestos amendments.

it is illogical for OSHA tc¢ stats there will be no
difference in costs to comply with a permissible
exposure limit set at 0.2 as compared to the costs with
the PEL set gt 0.5. {See Table 7, Total Industrv Cosis

for Achieving Compliance Using Respirafors, construc-
tion.) Past experience of NCA members has shown that
the lowering of the PEL by OSHA results in additicnal
costs.

Current informaticn from NCA wenbers indicates a 12-16%
increase in the airborne concentration of asbestos
fibers between .5 and 0.2. Becauze of the higher

B-1
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Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer, C... Published by AsbestosClaims.Law
ACL Doc 18406 - Page 56 of 165 asbestosclaims.law/library/18406/56


https://asbestosclaims.law/library/18406/56

ATTACHMENT B cont'sa

I3,

cencentration, it iz anticipated that the c¢ostz of
centrol measures at a PEL ¢f 0.2 would be substantially
more than costs at a PEL of 0.3.

The economic impact of these added costs should be
evaluated, especially, since NCA members have found that
at the current PEL of 2 fibers, construction labor costs
for an asbestos project is almost twice the costs of a
non-ashestos project.

{3) Pages 14132-14133 of the Federal Register notice,

Suggestions have been made to have employers report £o
OSgh pricr to performing asbestos activities andé o
regquire employers and emplovses to be certified that
they . are capable of working with asbestos in the
prescribed manner. Such requirements are unnecessary.

The Occupational Safety and Hezlth Act provides £for
procedures to mandate and evaluate compliance with
standards. When OSEA publishes a standard, emplovers
are notified of the reguirements to be met. The
empioyer then must take steps to see that his personnel
are trained to perform their work in accordance with
these requirements. OSHA iz able to "certify® whether
or nect an employer is complying with the reguirements by
performance of an inspecticon.

Specific Comments on the Proposed Addition of Paragraphs
(b} {4}, {(k}), (1), and (m).

Paragraph (b} {4) Additional exposure protection.

Regarding the establishment of a permissible exposure limit,
NCA advises OSHA to Jjudiciocusily review our statements
previcusly coverad in thic submission.

CSBA shouldé eliminate from proposed paracraph {(bi(4) all
ambiguous verbage that could be misconstrued by construction
employees or by a copurt of law. "Notwithstanding any other
requirement of this section” is one example of potentialliy
misleading wording, Ancther example i35 the reguirement for
employess to ‘*snsure® guarantse) the health of their
empicyees, OSHA has aizeady determined the inappropriateness
of such word*ng in promulgating the vertical standard for the

Marine Terminals (See Faderal Register, Vol 4% No. 128, July
S5, 1983} . Paragraph (b){4) can be corrected by beginning the
B~2
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ATTACHMENT B sont'd

paragraph with "Employee exposure shall not gxceed . .« s s
(the permissible exposure limit)."

confusion will result from the addition of paragraph (b} (4}, if
i+ is not revised. OSHA proposes tc add paragraph (bj(4},
while continuing to retain in the existing standazrd;
references to all of paragraph (b). It i{s impossible to
determine from the proposal, whether employers would be
required to comply with old paragraph (b} (2) or new paragraph
{by{4), or some o¢f each.

Paragraph {k}.

In paragraph {k}, pertaining o the proposed inclusion cf a
table for selection of respirators, OSHA should have clari-
fied, whether this is a revision of existing paragraph §3) {2},
er an addition to it. This distinction is needed.

paragraph (1} Emplovee informaticn andé training.

Concerning all of paragraph {1}, it is not necessary for OSEA
to continually dJevelop a new employee training reguirement
for every new health standard. OSHA shculd use, as a model,
the training requirement founé in the Cotton Dust standard,
1910.1043 ©paragraph (i}. Any new requirement should take
into account the rapid ‘turnover of construction workers, the
constantly c¢hanging construction weork environment, and the
specialized skills that construction workers bring to a
jobsite.

Paragraph {1} (4){1) should be deleated. Providing copies of
all training materials to all affected employees impeses a
heavy, unnecessary econcmic and paperwork Dburden without
contributing to the reduction of risk.

Paragraph {m} Warning signs.

NCA sees no overriding reasons for changing the current

reguirements for posting caution signs. If the existing
wording for asbestos signs in (g}{l) is not proper, then
properly revise it. In no case, should OSHA confuse
employers by adding 2 requirement in paragraph {(m} to have
two different asbestes signs -- each Saying something
different.

B~3
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' APPENDIX B T

CARL D. RICHARDSOXN

BROWN & ROUT, INC.

UCC 005803
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ASBESTOS REMOVAL

The fopic of my presentation today 1s. "Deaiing With Ashestos Remove!
Doring Plant Demolition Operations; A Contractorts Point Of ¥iew™,

The flrst part of the presentation, brlefly covers how our company deals
with asbestos demolition in cilent facilitles and some of the problems we
have encountered.

Secondly, | wil) discuss the problems contractors have with the existing
asbtestos standard and adopting the reguirements to our sshesteos demoiition.

The wvast majority of manufacturad asbestos products uysed by construction
contain fibers that are locked In or encepsulated, thus greatiy diminishing
the possibility of the release of any resplirable fibers, As long as
these materlets are handled correctly and not abused, exposure levels are
kept very low. {Figure b.} Asbestos pipe iinings and coverings are
usuaily what one Is most aware of as creating potential exposure in ths
construction I[adustry. But ail ashestos encapsuisted products pose resz!
problems when the demclition s necessary, whether it be on & large or
smal] scale.

CEMENT SHEET ({TRANSITE) TAINTS
CONCRETE PIPE COATINGS
PATCHING COMPCUNDS BGASKETS
FLOOR AND CEILING TILE SEALANTS

PIPE LININGS AND COYERINGS

{Figure 1.}

Either by & request of the potentiea! client or by our own management, a
pre-bid meeting is  usually conducted. £ safety and heattn
representetive, aslong with management, atftands the pre-bid meeting Yo
estadiish the work reguirements, view the work areas, and question +he
clignt representative on any safety items of concern relating fo the

upcoming job. Asbestos - disposal requirements are also discussed 7o
determine who will be responsible and under whose hazardous waste |icensze
the disposal wili fall,

Factors %o consiger concerning the tearocut operation pre-bid meeting are:

. Positive identitication - whetner the material tc be
removed is  asbestos, including the type snd percent of
content,

Frigbility - age and the potential to c¢reat airborne

fibers during ashbestos removal.

UCC 005804
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+ ., Asbestos Removali

o Page 2 of 7
. Lecation - tocetion of the demolition actlvities In
reiatlon to surrounding operations and empioyess,
. Londitlons/Restrictions - requirements Imposed. en ths

methods of removai, l.e. wetting of ths Insulated equipment

ts not aliowed In szome cases.

Eiémpies of problem situations which have occurred Include:

. Positive ldentification « for various ressons, coniractors
are glver erronecus information concerning identification.

. Patch work - when 3 vessel or plipe structure has been
dec lared ashbestos free, we have run Into previcus patch work

with asbestos meterial.

. MSDS Terminoiogy =  for example, insuiation and grouting
materiai M3DS's content have been vague and non-descriptive.

. Frisbie transite sheeting =~ tha demolition ¢of oid *transite
cheeting material which has been exposed to chemicais could

proguce sirborne asbestos flbers.

Normaily, our company does not blid on asbestos demoiition work solely,

But 1t is usually part of an cverali constructich contract.

We find it

very important to have our Industrial hyglenlsts assist In +the bid
progosal stags by suppiylng Input on costs associated with the demolition

tc be performed,

An example of items and costs considered for the bid proposals are;-

. Poaysica! esxams - usuaiiy run sround $80-3150 with possidle

togistics costs,

. Porsona! protective eguipment « not only the actual costs

are considered bBbut +the maintenancz costs and

training to use the equipmant.
. Menitoring - obviously Invoived here are
equipment and manpowar Costs.

. Recerds/Microfiiming - process and refention
considered.

cest of

analysis,

costs are

. Equipment = for exampie, costs of asbestos veacwums, begs,

encaepsulating agents.

avaiiability of faciiities.

UCC 005805
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« . Ashestos Removal
. Page 3 ot 7

To avold potential problems, it Is important that project management
estabiish the plans of +the ssbesfos demcliition operation at the
particular site, Problems could occur after the Jjob s Bwarded 1f
changes &re made In the mode of operation describsd In the bld package.

Once we recelve the contract, pre-placement physicat exams are glven fo
the assigned crew members performing the demolition work., The crew size
Is” kept Yo 2 minimum Yo avoid unnecessary costs and potential exposurss.
No one 13 ailowed to participate In the demo!!tion work without
satisfactory completion of the physizal exams.

Notification is made 10 our company®s snvironmentz! health sectlon to
arrange for air samples to be taeken once the work schedule is correlated
with the project management. Division and jobsite safety and heaitn
personnel are tfrained and qualified to iInstitute monitoring on Jobsites.
Satety personnel coordinate all activities through the Corporate Safety &
Health Department. Al data s evaluated by the enviromnmenta! heslth
section at the compietion of monitoring.

Training Is conducted and documented for empioyees who will be jnvolved
in the demclition activities, Training incliudes:

. Hez ith effects assoclated with asbsstos exposurs.

. Retlationship between asbestos and smoking In producing iung
cancer.

. Kature of operations which couid result in asbestos exposure
anc the proper operating procedures To minimize exposure.

. Proper use and maintenance of respiratory protective
equipment, including fit testing.

. 1910,1001 Asbes?os Standard Provisions,

Asbestos demolition begins with the demoiition crew members being Issued
persona! protective equipment to  include: full body coverings,
respiratory profective equipment, gloves and =ny additional safevy
equipgment needed for the job. Depending on the demoiition operation,
shower/change facliities may be utilized.

The entire asbestos work areas is barriceded and 2 remcte stripping ares
Is set up. A remote srea decrszses the potential for added exposure and
Bltiows workers aneguate room to compiete the stripping operation. The
remote stripping area contzins a dumpster and !s barricaded simiiar to
the work area. Warring signs are posted around bot*h the work ares and
the stripping sree.

UCC 005806
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Asbestos Removal
Page 4 of 7 - . . -

Piastic sheeting ls placed In the work areas to prevent asbestos from
tfailing to jower levels and from contaminating the soli. By controlling
the asbestos and preventing it from faliing to tevels below, you can
decrease clean-up operations. Asbsstes on concrete must be washed and
collected or vacuumed. Aiso, eshestos contaminated sl must bs removed
for proper disposal.

Wetting or encapsulating sgents are prepared snd +the method of
apptication is readied. Spraying of agents wusually cocccurs by portable
compressors or by hand-held pump sprayers.

tnstead of spreying with water, we have recently wutilized an
encapsulating agent which shows a substantia! decrease In exposures, ¢lean-
up time angd associated expenses.

An Initisl spray of soifution Is applied in the cracks and crevices of the
insulation binding. As the binding is removed, additional spray lIs
applied to wet the insulation to prevert alrborne particlies. The binding
materials are +reated &s asbestcs eng placed in  labeled bags for
disposal. These bags are placed in the dumpster for later disposal along
with the insulation.

A small section of the wetted Insulation is removed *+o expose the pipe
for cutting., |Usuaily, this Is hot or cold cutting or at bolted fiange
connections,

‘The pipe Is cut into sections and remcved from the work aree and brought
tc the remote stripping area. Plastic bags £a3n be used to cover opan
ends of piping to collect any materfal which might drop during
transporting.

Not onty piping but Insulated equipment end vessels have been remeved in
the same manner,

For larger vessels and stationary eguipment, such as & turbine which is
being serviced, the wetting agent Is sprayed in continuz!l passes and
aga’n as sections ¢of insuiation are removed.

fs insuistion is removed, it is immediately bagged in poiy bags, on which
are preprinted warning labels, The bags are removed from the structure
teo the designated storage area and are not allowsd o remain in various
parts of the work area.

I lnsuigtion is being removed from more than one central focation, btacs
gre piscted in several Mgathering areas™ and are picked up snd brought tfo
the dumpster for disposal,

insulation, as seen in - this siide, should not be silowed to accumuizte on
walkways fo blow around the jcbsite, Housekeeping Is of utmost importance.
tn  order Yo achieve good housekesping, indusiriaz! asbestos vacuurm
cleaners are 8 necessity.

UCC 005807
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Ashestos Removal

Page 50¢7 T ———

During Insufation removal, sir sampling equlpment Is placed on
individuzis and in work areas 1o obtaln data. Dur sampiing strategy Is
to obtain "worse case" exposures. Environmental monitoring 1s conducted
with this in mind. Pumps are piaced on empioyees in diffefent job
categortes, l.e. strippers, baggers, sweepers, OF equipment operators.
Once alr sampling Is completed, cassettes sre gatherad, sampling dats
sheets are completed, an3d samples are forwarded 7o an AlHA approved
faboratory for analysis. &fter the results are chbtsined, 8 report s
gengrated to project management concerning the sampiing resuits. From
the Iniflal sampling process through fthe reporting of resuits, taekes
approximately 3-4 weeks, Since our sshestos tearou?s commonly fast on
the average of -2 weeks, employees may be gone before asbesios
monitoring results are recelved.

The foliowing are some of the probiems encountered during esbestos
removals:

. A slipping hazard s possible wherz plastic sheeting I3
placed on the ground or tioor  to  prevent asbestos
contamination., Also, 8 slipping hazard exists on wet
structura! Iren and scuipment.

. Sometimes ocur ctlients require us fo work on hot equipment
without prior wetting of the asbestos insulation. fn many
circumsiances, even when insulation on hot equipment Is wet,
the heat quickiy dries up the wetting sgent.

. Labets and tags can become displaced when tied or aflxed on
pcly beags. Dur experience indicates pre-printed bags are
superior.

N Heat s*ress mey be & problem in the summer when gmp icyees
wear sllicker suits. On the cther hand, In winter months +he
coider temperatures present probiems with the wearing of
dispesabie clothing.

. The use of vacuum Clearers In elevatzs structures presents
positioning problems. Aiso, problems with the availshitity
of electricity to operate vacuum cleaners has occurred.

When the contract glves us the responsinility for disposal, we
subcontract to an approved hazardous waste fransporter. The waste
asbesios dumpster is *ransported to & designated approved harardous waste
stte previcusiy contracted, But in most cases, the cllent assumes the
responsibitity of wasta disposal.

Our company's asbestos program, which 1 heve briefly dlscusset, was
daveloped over several years of exparience with many various types of
ashestos demolition operations. Feasible requirements of the current

CSHA Asbectos Sandard were incorporated Intoc tha procedures. OSHA's
current approsch for regulating corstruction asbestos activities paced cn
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: Asbestos Removal
Page 6 of 7

the 1910,1001 standard Is Impractical and largely unenforceablie. What |
would llke Yo discuss with you now Is the nsed Yo develop an aiternative
approach in reguiating ssbestos exposure in the construction Industry.

The present OUSHA Asbestos Standard, 1s basically designed for $ixed
manufacturing sites and is unsuitable for corsfruction operations.

» HManufscturing jocations are  normally permanent and
configurated, Inveolving work activitiss that are constant
and predictable. Most construction empioyses work In &
continually changing environment, moving from one temporary
worksite to another. Each worksite Is unigue, with exposure
patterns vaerying with the use of different matferlals ang
processes cover differing fengths of time from a few hours to
severai days.

. The construction Industry does not follow the pattern of
steady empioyer-employee relationships +that normaily occur
in the menufacturing Industry. The construction work force
is transient and temporary in nsture, wlith turnover rates
very high. Yarigbility is probably +the oniy thing
consistant about construction operations,

Repetitive monitoring to implement 8 PEL serves no uyseful purpose In mos?t
asbestes demoiition operations, Because demclition work typicaily
invoives short term tasks, the iag time needed to complete the necessary
sampiing and analysis is normally longer than the job iasts.

OSHA esbestos medica! surveiliance raquirements need careful evaluation.

. The large employee turncver is one reason for the severe
problems  In construction resulting from O0OSHA asbestos
medical surveilfance requirements.

. Employees may work for several employers in the course of 2
year, The attempt to impiement pre-assignment and annual
physical exams op such 3 pattern of employment ¢reates
cevere probiems for both employees and employers,

. in  addition, our company has bad difficutty iocating
qualitied physicians wiltling tc perform asbestos physical
exams {In some parts of the country).

4]

. For an asbestos medical surveillance pregram Yo b

- effective, one must have a correlation hetween envircnmantal
conditions on the job and medical Informztion on the empioyee
over & perlod cf “time. Achievirg +these objectives is
difficuld In the construction Industry.

. Based on our experlence, construction ashestos exposures are
tighly wvarisbie, brief, intermittent and ilow, with +hs
majority of the exposed construction population bein
temporery and short-ierm,
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Ashbestos Removal
"Page 7 of 7

The requlrements for creating and maintaining detailed records of
asbestos exposure monitoring and medical examinations have no 2ffective
purpose In an industry where employment {Is temporary sand the work
focation Is highly variable. Several of the forms which are used in our
program and which are retained for 204 years inciuda:

o Emp loyee Walver Form

. Request For Medica! Record

. Doctorfs Report

. Empleyee Alr Monlitoring Motice
. Training Ciass Form

As noted by Industry and by OSHA's Comstruction Advisory Committee,
repetitive monitoring, medlical surveiliance, record keeping and other
components of traditicnatl heal+h stancards which have been developed with
a factory setting In mind do little to lmprove workers® health in tha
construction industry but, never-the-less, impose c¢ostly reguirements
that simply are not fezsible in many consiruction operations,

tnstead of the current requirements, the construction industry needs
performance requirements wutilizing the concept of identitying work
praciices that assure exposures In excess of the PEL wlil not occur under
any reasonable foreseeable clircumstances, These work practices would be
based on iegitimate measuring anc moritoring data.

With such a program requiring the use of approved work practices, the
construction Industry could reduce workers' exposures +o z safe {eve! and
eliminate +the need for costiy engineering contrsis, monitoring, and
medical survelifance programs.
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e emsse

e CONTRACTORS SURVEY ~ RENCVATION

i. On averags, spproximately how many resovstion jobs does
your company undertake per year? - 100

-

2. ©On aversge, about how meny of these jobs per vear involve:

{ Kumber

| of Jobs
a. Plumbing work? 100
b. Electriecal work? =~ 160
z. Carpentry? - — - 100
d. Sheet metal work? - 7Q
@. Telephone insctallstion? : — &
f. Painting/plastering/paperhanging? 100
g. FRoofing? —w—ee——- — - 2C
h. BVAC maintenance/rspair? 20
i. Flooring? - — — G
J- Insvlzticn work? e 80

k. Other {specify: ) R .

scrtant Instructions te Respendent

The remainder of these questions deal with rencvation jobs where asbestos
containing materials or products were handled onlv when reguired in ovder to
perform the primary activities of the removation jobs {for example, removing
asbestos Insulation from duct work in order to rersute the ventilation svstex;
oT cutting through grywall that contsains asbestos materials in order to in-
stzll electrical outlets). Please restrict all remaining responses to these
types of renmovation jobs. Do pot include zenovaticre jobs wheras asbestos~con-
taining materials or products were imstalled, removed, replaced, repaired,
enclosed, or encapsulated, 85 8 primary purpose of the rencvation activities.

3. On average, in about how wany resovazion jobs per vear do you
work on 2 building {or structure)} which contains asbestos
saterlals or produsts? (Do mot include jobs where handling

- asbestos is a primary purpcese of the job,) =mmccmae S

&. On average, in how many of these jobs are the buildings {or
structures) eccupied? {IF NONE, SKIP T0 Q.6)——-

5. Or average, in how many of these iobs are the rencvation
activities gealed off Irom the orcupants? = —w—wecmcccamm——.
1 .
UCC 005811
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1.D. Buxber

At v O

6. On gverage, when asbestos is contained in these buildings
) {or structures), in approzimately how many of these genova~
: tfon jobs does your primary work activities necessitate the:
' Humber
of Jobs
&, BRemoval of asbestos material with replacement of an - i
asbestos materisl? : g
. b. Removal of ssbastos materisl with replacement of '
: non-asbestos waterial? 50
i ¢. Removal of ashestos material with mo replscement? weeme—a 5
d. Repair, enclosure, or encapsulstion of ashestos
materisl? 5
2. Other handling of ssbestos materisl {spscify:
7. OSHA is concerpmed about exposure to astestes by the workers
handling these asbestos-containing materials or products, and
in order to make decisions about revising regulations, OSEA
needs information about the frequency and duration of exposure
to asbestos. TFor each job activity thet you 4o, would you -
please tell us: £irst, approximately how many worksrs per
job are involved, on average; aed second, how long the task
takes to complete 4in hours (both the average pumber of hours
and the maxi{mum numbser of hours it could take)}.
¢ VWorkers Duration of Activiey
Job Activity Per Job Avarage Maximum
a. Removal of asbestos material with
replacement of an asbestos material
b. Removal of asbestos material with
replacement of a non-~asbestos
material
¢. Removal of asbestos material with
no replscement
d. Repair, enclosure, or encapsulsgtiorn
of asbestos material
¢. ©Other handling of asbestos material
{spacify: }
2
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2.D. Hugber

T 8  We would like to know whst occupations are directly involved with sach
of the following job activities. Below the table is a 1ist of sccupa~
tions. Plesse {nsert the numbers from the lisct, indicating the occeupa-

tions involved, intc the table.

Job Activity Dccupations Directly Ipvolved

8. Removal of asbestos materigrl with
veplecement of an asbestos material

b. Removal of asbestos materisal with
replacement of a non-asbestos ’

material 1, 13, 14, 1S
c. Removel of asbestos materisl with

no repiacement : 1, 13, 14, 18
d. RBepair, enclosure, o©r encapsulstion

of asbestos material 1, 13, 14, 15
2, Other handling of esbestos material

{specify: 3
Oceupations:

1. Asbestos and insulation workers {including helpers)

2. Brick masons, stone masons, and cement/concrete finishers
3. Carpenters (including helpers)

4. Demclition workers

3. Electriclans (including helpers)

4. Floor layers

7. Painters {including helpers)

8. Plastevers snd dry wall installers {including helpers)

3. Flumbers and pipefitters {including helpers)

0. Roefers

11. BSheet metal workers and BVAC equipment installers (including helpers)

12, 7Telephone installers/repairmen
13, Construction laborers, nor elsewhere classzified

14, Supervisors and foremen, not elsewhere classified

15. Other (specify: Uperators 3

3
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T $. 0SH3A 1z 8lso concermed about exposure te ssbestos by other
workers. Do other workers {that s, those poy directly:
involved with bandling the asbestos msterisis; generally
work alongside or im the same ares as the workers handling
asbestos containing materials or products? —

98, 1If yes, other than those occupations which iavolve the
- actual basdling of asbesios materisls, what are the
occupatioas which indirectly idnvolve the wost fregueny
exposure to asbestos? (Please choose occupations from
those listed in Question 8 for each job activiry listed
below.)

0

Qccupations

Job Activity Indirectly Involved

8. Removal of asbestos material with
replacement of zn ashestos material

b. Eemoval of asbestos mzterial wiczh
replacement of g neon-asbestos
material

¢, Removal of gsbestos marerial with
Be Treplacement

d. Repair, enclosure, or encapsulaiion
of asbestos material

e. Other handling of asdestos materisal
{specify: 3

10. When you handle these asbestos-containing materisls or products
during renovation, avre any preceutions taken ro control the
workers' exposiure to 25bestos? wewemmmcmmacmcscc e, ———————— | YES | §O

PLEASE ANSWER (UESTIONS
i0a THROUGE 13

PLEASE CORTINUE WITH
TEE SECOND FORM

& Frar Ty
UCC 005814 _
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. _ i0a. 1If yes, for each job activity you do, please tell us which
* of the control practices listed below the table you use.
) Please insert number(s) of control practices next to the
appropriate job activity, '

Sob Activity Control Pr;;tice

a. Removal of asbestos material with
replacement of en ashestos material

b. Removal of asbestos material with 1,2,3,4,6,7,8,9,12,14,17,18,20,21
replacement of & non-asbestos ’
material

¢, Removal of asbestos material with 1,2,3,4,6,7,8,9,12,14,17,18,20,21
e replacement

d. Repair, enclosure,; or sncsepsulation -
of asbestos waterial 1,2,3,12,14,17,18,20.21

e, Other handiing of acbestos materfal
{specify: 3

Contrel Practices:

i. Vet handling of asbestos material 12, Protective tlothing
2. Disposable dust mask 13. Showers ané changersoms
3. Ealf mesk cartridge respirator 14, Changercoms only
4. Povered sir purifying respirztor 15, Double barriers
5. Supplied air respirator 16, Tools equipped with vacuum
&. Use of HEPA (EPA-approved) vacuum ¢cleaners
cleaners 17. Training/education, spacifically

7. Wet sveeping o hazards of asbestos handling

g, Collection and disposal of wsaste 18. Ceution signs or labels

it sealed impermeablie bags or 15. Rotation of workers
sontslners 20, Medical exanminaticus
s. Exposure wonitoring 21, Recordieeping
10, ii;;tight barriers to enclose work 22, Other (specify:

}

i}. Negative pressure or recirculating
BEPA wentilation gysten {micro-trap)

5
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1.D. Buzberx

. 10, PFor those control practices that you do use, we would like .
L . to get some additionzl informaticn concerning: how esch

' ' control practice f8 actuelly Implemented; how often each
control practice Is used; and an spproximation of the costs
associated with each control practice {(on either & per-pro-
tected worker basis or & per-jod basis). Please provide
this information for each contrel practice that you use,

o

1. OSEA 4s also interested in obteining informatisnm sbout the exposure
levels experdienced by the workers handling these asbestos-containic:
saterials or products. Given the contrel practices that you have
used for each jcb activity that you do, can you please telil us,
approximately, what the monitored B hour time-weighted average and
monitored maximum exposure levels are, on average, for each icd
activiry thar you de.

PLEASE USE TABLE ORN HEXT PAGE,
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' Honitored Exposure Levels
Job dctivity

8 howr Haximum
Time-Weighted Exposure
Average Levels
‘&, FRemoval of asbestos material
- with replscement of an asbestos —— S

material

b. Removal of ashestos material
with replacement of a nou- 0.25% 5.8
asbestos matsrial )

¢. Removal of asbestos materisl
with ne replacement NA NA

d. Repair, enclosure, or encap-
sulation of asbestos materisl

2. Other bandling of asbestos
material
{specify: 3

12, Have you worked on any renovatiocn Jobs involving the
handling of asbestos-containing materials or products,
where the location of the building {or structure) or aay
of its physical characteristics precluded the use of a
particular comtrol practice? me-— - —

o]
(M)
(7]
i
(w}

12z. 1If ges, what control practices were grecluded gnd
why were they precluded?

. WKater unavailable or Vimited,

. Eguipmert hot, which dried wetting agent immediately.

1

Z

3, N electrical source for vacuum,

4. Logistics in structure omitted vacuum s¥stem,

12p. If ées, how often do you face situazions like the
one (s} described above?

i 1, 0%
2. 20%
3. 5%
4. 25%

- <.

/
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: 13. Of the various types of contrel practices that you've used
e ° &re there any that reduce the productivity of your workers?-

o 13, If yeé, which control practices reduce productivity
. substantially and why? -

1. Wetting - time, cold weather, siipping hazards.

2. Respiratory protection - rest periods more frequent.

vy

14. We would like to get an estimate of the costs associated with con~
trolling asbestos exposure for different Job sctivities., ¥For each
of the job activities below which do Jou participate in, please
estimzte the percent of your 4cb activity costs that you would
attribute te controlling asbestos exposura,

Job Activity Percent of Cgéts

2. Removal of asbestos material with
replacement of an asbestos materisl

b. Removal of asbestos material with
replacement of & noc-azsbestos
material

€. Removal of asbestos material with
T 6o Teplacement

d. Repair, enclosure, er encapsulation
of asbestos material

e. Other handling of asbestos material
{specify: 3

S

15. 1In general, abour what percentage of your venovation job costs
is related to the handling of asbestos~containing materisls or
products, including ssbestes coatrol activities?

o w &

EF S I

LY

8
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APPENDIX C

—

TECHRIQUES FOR ASBESTOS ANALYSIS

: UNDERSTANDING THE PROBLEM

by

GRAHAM W. GIBBS, M.5c., PH.D., L.R.S.C.

PRESEKTED AT THE
ORGANISATION RESOURCES COUNSELORS INC. SYMPOSIUM

entitled

“ASBESTOS R1P-QUT®
March 27 and 28, 1984

HWashington, D.C.
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TECHNIQUES FOR ASBESTOS ARALYSIS
URDERSTANDING THE PROBLEM

INTRODUCTION .

e

In the next 30 tc 40 minutes, I will zttempt to describe some of the probiems
underlying the measurement of asbestos and comment on optical and electron
microscopic methods as applied to airborne asbastos fibre determinations.

There are three factors which ] believe have an important bearing on the
issues of "What to measure and how to measure” to control exposure to
“asbestos® in the prevention of health effects. These include the type of
asbestos, the index which best relates to the health effects and the size
distributions of airborne fibres.

Asbestos is not the name for a single substance ... it is the “generic term"
applied to naturally cccurring fibrous hydrated silicates. {Figure 1}, Four,
chrysctile, crocidolite, amcsite, and anthophyllite are of commercial impor-
tance. Until relatively recently, fibre fypes were rarely identified in the
literature describing health effects and it was not acknowliedged that the
varicus asbestos minerals micht produce differert biological responses.
Workers engaged in removal of asbestos can be exposed to asbestos dusts with
quite different chemical and physical characteristics, it is appropriate tc
ask “Dc all fibre types carry the same risks for the same exposure“? and “Can
they all be measured using the same &nglytical techniques®?

It is beyond the scope cf this repori to give an indepth answer to the first
questicn, but the literature supperts the view that different fibre types dc
carry differeant risks especially for mescthelioma. In fact, I would suggest
that thare 13 now evidencz that thers can be large differences in risks of
respiratory cancer for different occupational groups exposed to the same fibre
type. Urfortunately, the matter remains somewhat coniroversial because of un-
answered gquestions concerning the relative levels of exposure of persons work-
ing with the different fibre types and processes.

Y4

Footnote: When views are expressed, they are those of the author and do not
in any way represent those of Celanese Canada Inc., Lelanese
Corporation or any of its affiliates.
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INTRODUCTION {Cont'd)

Measurements of airborne asbestos concentrations in workplaces, wore than 20
years agoe were relatively sparse and ware made using instrumenis and methods
{e.g. Greenberg Smith and Midget Impingers) which 2re no longer considered
appropriate for asbestos measurement. As the hesith effects which have beer
Tinked with asbestos exposure reguire Jong latent intervals to manifest, the
only measurements available to assess exposure were made with these now obso-
tete methods{i,2). To date, eight working populations have been stucisd to
determine exposure-response relationships. These studies have involved Quebet
chrysotile Miners and Miilers 3, New Jersey Factery Pensioners %, American
Textile MWorkers 5.5,?, New Orleans Cement Factory Workers British Friction
Piant Horkers 2 and Ontario Asbestos Cement Factory Workers 10. All of these,
except the British study, involved exposure assessments made in miliion parti-
tles years/cubic foot. i.e. measurements were based or particle counts using
the Midget Impinger Method.

Mortality from lung cancer in these studies related well to Impinger exposure
assessments. It also related reascnably well o exposures expressed in
fibres/ml but these exposures were calculated using factors to convert Impin-
ger to Membrane Filter Counts and it was necessary to make certain assumptions
in performing such corversions (°,11). In the (nited Kingdem past exposures
were measured using thermal precipitators and it was_also necessary to convert
counts to Membranz Filter Fibre Count Equivalents {12},

Thus, there are no mortality studies in which the phase contrast, membrans
Tilter method, was used directly to measure exposures.

IDENTIFYING ASBESTOS

In deciding whether t¢ “rip-out” or “ercapsulate”, a fundzmental question i3
“is it asbhestos“? Because it is white, brown or blue or looks fibrous, is not
good encugh. Being absolutely sure that the materizl is asbestos 35 noe

simple.

Asbestos fibres have the same chemistry as their nor-fibrous counter-parts.
For example, chrysctile is chemically identical to antigorite, crocigolile is
chemicaily identical to riebeckite, and amosite is chemically identicel to
grunerite. Thus chemical analysis alonz does rot provids the solution.

§
ccof 2
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IDENTIFYING ASBESTOS {Cont’'d)

Other naturally occurring minerals such as erionite, nemalite, attapulgite and
many others can be or can appear to be fibrous. Man-made mineral fibres are
often used for the same purposes 25 asbestos and are found in the same
places., Thus, the identification of asbestos fibres is difficult using mor-

phology alone.

identification of the presence of asbestos minerals in bulk mater1a3 can be

achieved using the polarising microscope and dispersicn staining {< 3). X»Pay
diffraction can be used, but the non-fibrous polymorphs ¢an interfere serious-
1y with the analysis. Seiected area diffraction {SAED} patterns can be useful
in distinguishing chrysotile from amphiboles but without detailed measurements
of diffraction pzatterns on fibres with difierent orientations, the different
amphiboles fibre types cannot be differentiated. [t is not possible to get
selected area electron diffraction patterns on all fibres, especially thin
gnes, Transmission electron microscopy (TEM) with ensrgy dispersive analysis
{EDXA} can be used to identify asbestos fibre type.

It should be noted that because the aercdynamic properties of the fibres and
non-fibrous components (for example in irsulation being ripped out} are not
the same, the composition of the airborne dust will not be the same as that of
in the original bulk material. This is important because bulk material
containing & low percentage of fibres may give rise tc & significant number of
fibres when rendered zirborne or vice-versa.

THE MEMBRANE FILTER METHCD

Some variant of the method in which airborne fibres are ccllected on a membra-
ne filter and counted on a phase contrast microscope has been adopted by most
countries in the western world for the measurement of worker exposure. Fibres
of length greater than 5 micrometers as seen by phase contrast microscopy heve
been chosen 3s the index of exposurs 1o controi. It should be noted that
rarely do we know the specific characteristics of an eirborne particlie which
“cause"” a health effect. Thus, we are forced Tor practical reasons to uwse an
index of exposure which relates to the health effects as shown by spidemiolo-
gical studies and/or which makes mechanistic sense besed on cell and experi-
mental animal studies. The index for ashestos adopted has been almost univer-
selly, fibres egqual to &nd longer than 5 micrometers.
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* THE WEMBRANE FILTER METHOD {Cont'd}

The membrane filter measurement involves counting fibres. For exposure
assessment purposes, a fibre has been defined as an elongated particle with
an aspect {isngth: breadth} ratio of 3:1, &lthough 5:1 is now proposed in
NIOSH 740C {19} and 10:1 is preferred by mineralogists.

It is recognised that the 3:1 definition {and probably 5:1) does mot permit an
observer 1o distinguish between ashestos fibres and other slongated particles
(nor-asbestos) Thus rectangular particles standing on edge can get counted as
fibres. A question often asked is whether one can distinguish asbestos from
other fibres on the phase contrast microscope while counting. Khile there are
some materials which can be readily distinguished from asbestos, experience
indicates that the rcoutine separztion of fibres into asbestos and non-asbestos
is not to be recormended. There are many ron-ashestos mineral fibres which
may be confused with asbestos fibres and studies show that aitempts at discri-
mination are unreliable {1%). MNowadays, most jurisdictions recommend that no
attempt be wmade to differentiate astestos from non-asbestos fibres in the
count. Thus, the count is of all fibres. While this may not pose a problem
in 28 work-place where asbestos is the only fibre used, it may pose coasidera-
ble difficulties when used in an enviroment where other fibres materials might
exist as would tikely be the situation in “rip-out®.

As mentioned earlier, the standards for controlling asbestos exposure were da-
veloped from epidemiological studies in which exposure assessments were con-
verted to membrane filter fibre counts from cther measurement techriques. In
practice, the membrane filter metnod iiself has undergone several changes -
most of them increzsing, to some exient, the count relative to the previcus
method. Thus methodological changes can have the effect of making the stand-
ard more Stringenil., More recent changes in the method such a: those proposed
now in the U.K. and U.S.A. will further change this relative count. For
example, it can be seen in Table 1 that the mpdified CRS rules tends 2o lead
te higher counts than those obtained by the Asbestos Informetion Association
(AIA) Methog (1%),

When 1 was invited to participate in this symposium, ! was asked if 1 would
include in my talk some comments on the new NIOSH method. Llet us examine some
of the features of the Membrane Filter Phase Contrast Method which will give
me the opportunity to comment briefly on some aspects of the proposed NIOSH
method.

P

as 2 f2
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THE MEMSRANE FILTER METHOD (Cont'd}

The AIA and the NIOSH 7400 methods go & long way fcowards standardising the
analytical method for asbestos fibre determination. Some of the factors which
influence what we observe and what we count on the optical microscope are
shomn in table 2. Let us examine these in more detail and how these are dealt
with in the RIOSH 7400 method.

A - MICROSLOPES

Counting trials have revealed that many different microscopes are bh2ing
used in the counting of asbestos fibres. As sven the same model of
microscope can vary in its optics and maintenance, the potential for
variability in counts due to the use of different microscecpes and optics
can be substantial. The new NIOSE method recognises this problem and
proposes an approach to improve consistency in what cen be ssen by the
observer, The Health and Sefety Executive ({HSE)/National Physical
taboratory (KRPL} test slide makes this possible. Using thisz slide the
microscope can be “tuned” to a standard level permitiing cbservers at
different locations tc sze2 fibres of approximately the seme minimum
dizmeter. This is very important as there are considerably more Tibres of
a3 size near the limits of visibility than there are readily visible ones
and small differences in the smallest fibre visible can lead to large
differences in fibre count. The extent to which the proposed test-slide
standardizaticn alters the number of fibres counted sver the methods used
to derive the original fibre exposure standards is not clear.

SOQURCE AND NATURE OF DUSTY

In the NIOSH 7400, all particles meeting the criterign defining a fibre
are counted and it is recognised that the non-fibrous particies may
interfere with the method. It is not clear whether i1 1S vecognised that
taboratories able toc count one type of asbestos fibre well do mot do so
well when faced with a different type of dust sample {¥/}. An example of
this type of problem is iliustrated in Table 3 with data from South
Africa. {[bservers in other countries have reporied similar difficuities
with unfamiliar samples.

UNIFORMITY GOF DUST DEROSIT

The recuction in the size of the filter to 25mm, to improve the uniformity
of the dust deposit is probably a socund move. There was no need for a

37mm filter in the first place.
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THE MEMBRANE FILTER METHOD {Cont'd}

D - PLANE OF DUST DEPOSIT

The use of acetone to collapse the filter results in a nﬁﬁh thinner
mounted sample than with previous methods which in turn helps to reduce
“the error if ithe observer fails to focus properly through the sample.

£ - NUMBER OF FIBRES PER UNIT AREA

This is adjusted by varying the sampling time and rate. This means that
counts are made with the number of fibres/mmé of filter in a preferred
range of 100-1300 fibres/mml. This is important in improving reproducibi-
Yity, but will not eliminate difficulties when a high proportion of non-
asbestos particies is present.

NUMBER OF NOR-FIBROUS PARTICLE PER UNIT AREA

It is recognised in NIOSK 7400 that the presence cf non-fibrous particles
will affect the detection Vimit. It would be useful to know the thecreti-
cal and practical detection limits when differert preportions of non-
fibrous dust are precent so that the conditions under which the method is
valig, are clear.

REFRACTIVE INDEX

The refractive index of a2 particle relative to the mounting media influsn-
ces its visibitity. Thus the refractive indices of the mounting media are
now well defined. However, it is noted that while NIOSH has gone z long
way to standardize ithe methed, it still offers opticns for mounting the
sampie.

OBSERVERS' EXPERIENCE, TRAINING AND PERSONAL FACTORS

Observers' esxperience, training and perscnal factors are not addressed im
the method. The use ¢f permanent slides will improve the training possi-
bilities by using real samples. The effect of samples from different
spurces was discussad earlier. The use of the HPL/NPL slide will also
help to calibrate the observer.

S1ZE DISTRIBUTION OF FIBRES AND PARTICLES

This is 2 major factor in determining what is seen on the optical micros-
cope and will be discussed in more detail later.
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THE MEMBRANE FILTER METHOD (Cont'd}

J - DEFINITION OF A FIBRE

The new definition of a fibre 25 having an aspect ratio of 5:1 or greater
might reduce the number of particles classified as fibres. This will, to
-some extent, improve specificity.

K - COUNTING RULES

The existence of two sets of counting rules in NIDSH 7400 is confusing,
but I presume this is & temporary provision. There is no doubt that coun-
ting fibre ends minimizes the bizises introduced by the earlier counting

thods. However, I have some difficulty in understanding the choice of
the counting rule in which all the individual fibres in a fibre bundle are
counted separately. As the extent to which large bundles of fibres split
into smaller fibre bundles and still remain visible will depend on the
néture and severity of the treatment of the fibre in the process. Aerody-
namically, the airborne fibres in a bundle behave as the bundle. If the
fibre bundle is deposited in the lung and dispersed as fibrils, thare will
be many more fibrils than can be ssen by Tight optical methods in the
origiral bundle. Thus the count method is somewhat arbitrary and its
introduction as a practical convenience could in the absence of evidence
tc the contrary be misleading with respect to the hazard. In ;y view,
mere information is needed before it can be concluded that it is appro-
priate tc adopt a method ir which fibres in a bundle are counted separa-
tely.

GRATICULE

The use of the Walton Beckett graticule is & major improvement. This gra-
ticule wes designed for fibre counting, in contrast to those recommended
in previous NIOSH methods,

"NUMBER OF FIELDS / FIBRES CDUNTED

This is important and is well defined in NICSH 7400.

Lan svch a method be used to measure concenirations of less than (.1
fibre/mi? The answer is probably yes if the interferences identified in
the method are absent. In “rip-cut” such 2 situation would likely be
rare.

<o fB
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ELECTRON MICROSCOPY

An aspect of the phase contrast method which [ noted eariier needed additional
consideration was the size distribution of airborne fibres and it5 effect on
what is counted. This provides a useful way to introduce the electron micros-

Cos)go

&s you are aware, there is 2 limit to the size of particle or fibre which can
be seen using light cptical methods. This lies somewhere between 0.20 and
0.30 micrometers. Let uS examine various airborne dust ciouds and sse what we
would miss using optical and electron microscopic methcds. The size distribu-
tions of amosite, crocidolite and chrysotile in airborne dusts from two pro-
cesses are shown in Table 4. The diameters and lengths of individual fibres
were measured on the transmission electron microscope . I¥ we assume that
fibres seen on the phase contrast optical microscope have diameters greater
than 0:3 micrometer, and that the concentration of fidres using this counting
method is 1 fibre/ml, then the total concentration of fibres present in mining
and bagging of amosite, crocidolite and chrysotile, respectively would be as
shown in Table 5. There are substantial differencies in the total concentra-~
tions and in the concentration of fibres in specific size ranges. If all
fibres were involved in the production of asbestes related health effects, the
membrare filter optical count would provide maximum protection against amosite
{probably even higher protection against anthophylliite} and protecticn wculd
be least for crocidolite {at least for Cape croecidolite).

This suggests that for the same phase contrast fibre count, workers may be
exposed to quite different concentrations of airborne fibres and different
concentrations of fibres in “suspect, cangerous, sizes ranges“. The implica-
tions are very important for the protection of the employees. Long narrow
fibres have been identified as important in the production of mesothelioma in
experimental animals. Combined with the evidence that there are differences
in risk of mesothelioma for the different fibres types, it is surprising thal
no consideration of fibre type differences exist in the NIOSH/OSHA standard.
They do exist in the British, Canadian and ACGIK criteris.

At the start of my presentation, 1 mentioned that 1 would say z few words

gbout the use of scanning and transmissicn electron microscopes in asbestos

anaiysis. 3canning eleciron microscopes (SEM) are relatively ipexpensive com-
pared with transmission electron microscopes (TEM; and have considerable

potential for rapid counis and fibres observations. 3ome of the advantages of

the scanning electron microscope for the analysis of azsbestos are as foilows:

A
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ELECTRON MICRISCOPY (Cont®d)

Semples are aot restricted to thin sections. {this offers 1
advantage for observaticns of airberne fibres collected on a2

surface as fibres are already “thin®).
Sample preparation is relatively easy.

Several types of signal are simultanecusly detectable ~
backscattered electrons, secondary electrons, x-rays and
cathodoluminescence.

8/,

ittle
fiat

The image is not projected and thez three dimensional aspects of fi

pres can be examined.

The SEM is particularly useful in the observation of fibres in tissues, but
for guantitative airborne fibre determination, there are certain limitations
Scme of the disadvantages or limitations are as follows:

°

Sample must be collected on a fiat surface for accurate visval-
isation. (sampling difficulties).

It is normally rnecessary to put 2 thin conductive coating {eg.:
carbon, gold or gold-paliadium) on the fibres to prevent char-
ges building up on them.

¥ery fine fibres may not have adequate *contrast” to be seer by
SEM.

The resolution of SEMs is mot as gocd as for transmission
electron microscopes.

Analysis of fibres by energy dispersive methods when Jow atomic
number elements are nesecded for fibre jdentification s diffi~-
cuit because the “background” can b2 very high.

flectiron diffraction for fibre identification jis not available.

While Nucleopore filters are ideal for SEM observatiocns, they can be difficult
to handle because cof electrostatic charges.

Technigues have been developed in which filters are pre-ceated with golg, thus
eliminating the need for thick coats on the fibres. 5Such methods permi
organic components of community air samples to be incinerated {at low tempera-
ture}, preserving fibres in their original airborne state. Such methods
promise but the other limitations of the SEM remain.

3
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ELECTROK MICRDSCOPY {Cont'd)

Transmission electron microscopy is not appropriate for the routine
determination of airborne fibres in the workplace, berause of cost, technical
expertise required and the technical difficulties of preparing samples. The
advantages of the TEM for the guantitative analysis of airborne fibres in
ambient air and water and for research purposes outway the disadvantages.
These include: '

. Resplution ¢ 8.2 nm {i.e. all fibres can be seenj,
. Selected area electron diffraciion can be ussd fgr identification,

. Energy dispersive znalysis applicable f{o lower atomic number elements
than with SEM (i.e. less background)}.

‘o Aztugl fibre sizes can be measured

Counting fibres on the TEM is time consuming, costly and preparing a grid with
fibres in 2 non-disrupted state presenis considerable difficulty. On the
other hand, the resclution is such that all fibres can be readily seen. For
size determination, the grid size determines the upper 1imit of fibre length
cbserved. Counts of fibres made at a magnification of 6300 x involves measu-
rement on a very small percentage of the fotal filter, thus, representativity
of the area of the filter examined becomes an issue. Consideration of bias in
counting rules and field selection are as important in TEM and SEM counting as
in optical counting.

Energy Dispersive Analysis (EDXA) and SAED can be used ts assist in fibre
identification, as can the "hole down the core of the fibre” in chrysotile
identification.

In ambient air determinations, it is often mcre convenient to ash the z2ir sam-
ple, disperse the fibres in liguid suspension, using ultra sound, fiiter, and
then prepare & grid for analysis. When this is done, counts are made of
individual fibrils and with information on the fibril lengths and diameters
the mass of fibres is determined and concentrations are expressed is ng/m.

) o /11
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CONCLUSION

==L =

In summary, the methods and techniques to observe and quantify airborne fibres
have undergone considerable improvement over the last 10 years. TIn spite of
this, the underlying issue of what is & dangerous fibre and what one should
really be measuring, are still not resolved. Are we using the correct index?
fs the method providing the same protection to all occupational groups?

While there might be reason to be skeptical about the ways in which certain
numerical standards have been derived, the membrane filter, phzse contrast
fibre count is at the present time the only practicable method to measure
fibre exposure in the work-place even though it may be difficult to justify
its acceptance on all the characteristics of 2 good method, sensitivity, spe-
cificity, reproducibility, validity and easy of use.

The continual wupgrading or changing of the analytical technique will in the
future render the interpretation of exposure assessments, as,if not more dif-
ficult than they were with Midget Impinger Measurements.

As far as ambient gir measurements are concerned, the TEM methods are tu be
preferred over SEM.

We have come a long way in improving techniques for asbestos fibre analysis
but we still have 2 long way to go.
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‘ TABLE 1
EFFECT OF COUNTING RULES ON FIBRE COUNTS -

= {From NIOSH 7400 - p. 7}

Number of Aspect ratie  3:1 Aspect ratic  5:1

Sample Type Samples AIA Mod. CRS* AlA HMod. LRS*
Mining i0 108 127 74 g2
Milling 10 100 112 84 g5
Asbestos cement 14 160 146 30 137
Textile chrysotile 1C 100 108 89 93
Friction material 1¢ 100 130 g? 1156
Gthers 6 100 127 92 118

(insulation, amosite)

TOTAL 60 MEAN: 1C0 125 86 3110

*Arithmetic means of counts made by different laboratories relative to the
AlA counts.
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YTABLE #2

SOME FACTORS WHICH DETERMINE ®HAT 15 SEEN AHD COUNTED
USING PHASE CONTRASY WMICROSCOPY

WHAT KE SEE DEPENDS ON

NI10SH 7400 _

A-

¢

Microscope and optics

8 = Source and nature of dust

£ - Uniformity ¢f depasit

§ - Piane of Dust Deposit

£ - MHNumber of fibres/unit area

F - Humber of non-fibrous particles
/unit area

6 - Refractive index

H - OCbserver - experience, training,

gersonal Tactors

I - Size distribution of fibres
and particies

¥HAT WE COUNT DEPENDS ON

4 = Definition ¢f & fibre

K-~ Counting Rules
L - Graticule

M - Number of fields/fibres countsd

Characteristics well defined.
Use of HSD/NPL tests slide to
standardize fibre visibility.

Method applies to ail types of
asbestos.,

Non-asbastes counted as asbestos.
Non-fibrous particles raise
detection limit.

Artempl to improve by reducing
filter size.

Acetone collapse of Tilter witl
ease focusing.

Adjusted by varying sampling
v lume.

Recognized problem changing
detection limits.

Defined but opticns for mounting
permitted.

Not addressed directly.

Not addressed.

Two aspect ratios acceptzble.
{3:1 and 5:1} Length Sum.

Two options exist.

Walton Beckett made for microscope.

Well defined,
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Pt

Ratio

tadb i/11
(mounted by Lab I)

Lab /1!
{mounted by Lab II)

teb I/111
{mounted by tad I}

Lab JE/111
{mountad by Lab I

Ll

TABLE 3

Ratios of Counts by Different Laboratories -
Counting Yarious Types of Asbestos Fibres

{From Ref. 15}

fmosite
sample nns.

Crocidolite
sample nos.

Chrysotile
sample nos.

88 81 92 12 14 17 8 7 4

9.11 6.05 7.8 1.21 0.58 1.05 - 1.55 1.8
4,38 3.36 14.20 D.92 - 103 - .58 1.313

- 3::?2 1'94 1041 0086 1»13 - 11-92 -

- 0.81 0.25 1.16 Q.87 1.07 -
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TABLE #4
DIMENSIONS OF AIRBORNE ASBESTOS FIBRES

{From Ref. 18}

Diemeter gmosite Crocidotite Chrysotile
{ur} Kining 8agging Bining Bapgirg Hining Eanginp
Lengihs € 2.50
£ 0.08 36.88  2.53% 36.09  25.%0 £0.73 8.8
5.067 - .30 8.58  5.87 27.00  24.74 23.79  23.%9
8.101 - 0.200 19.45  17.2} 19,96 22.B1 8.55 12.38
0.201 - 0.300 11.47 12.55 3.37 . 2.8 .23 1.38
$.300 = 5.0 11.3 p.99  0.72 2.97  0.74
Lengths 2.31 - 5.00
£ 0.06 0.25 - 2.3 1.B8 0.57  0.82
D.0S1 -~ D.I0D  0.62  §.75 2.70  3.52 D.66  1.41
C.107 - 0.200  4.99  4.83 3.8% 6.2 D.66 2.04
0.201 - 0.300 Z.78  5.7% 1.0¢ Y.E2 0.21  0.78
0.350 « 12.2C V4,82 v.81 1.27 1.1% v.82
Lengths 5.31 - 7.50
€ 0.08 - - 0.25  0.22 - 0.15
C.85) - 0.303  £.12 _ D.12 C.85 0.5 5.13  £.39
£.10} ~ 0.202  1.62 1.8 0.8  2.4B £.13  0.66
0.293 - D.330 1.7%  2.03 5.43  0.23 2.13  0.1%
£.303 « 3.85  6.7% 0.30  0.34 0.51  0.82
Lengths 7.51 - 10.02
& 0.08 - . g.2¢ 0.1 - £.10
0.95% « 0,100 - o.0E 0.07  0.39 2.0¢ .10
£.15% - 0,200 £.37  £.50 0.43 0.7 - .20
©.261 -~ £.320  ©£.37 1.0 .9 0.22 - £.08
B.300 = 1.B6 "~ €.33 - .23 0.12  ©.32
itengths 10.0Y - 20.00
£ 0.08 - - 0.¢7 - - B.g3
£.081 - 0.3108 - - £.07  0.17 - o.03
8.3101 - £.200 £.12 0.7 p.E2 0.3 2.0 0.3
D.207 - £.300  ©.52  D.BE £.0¢  ©.22 - 0.16
2.300 = .55  4.77 £.1F - D.33  0.33
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Fibre Type

Amosite.

Crocidolite

Chrysctile

LQUIVALERT CONCENTRATIORS FOR AN OPTICAL FIBRE
CONCENTRATION OF 1 fibre / mi

TABLE 5

Concentrations of Fibres

in specific size ranges

AlY fibres >5um in iengih {

D = Diameter
L = Length

Length Diameter/Length
Operation Total Concentration {5 - 20um} {D=(0.3um) {1 =5-20pm}
K4 7 7
(Fibres / ml1} {Fibres / ml}
Mining 149 1.8 {1.9) 0.8
Bagging 5.3 1.5 (1.5} ¢.5
Mining 243.5 2.7 {10.0) 8.7
Bagging 175.4 12.4 {12.5) 11.4
‘Mining 131.6 1.6 (1.7} 0.6
Bagging £5.4 2.8 (2.7} 1.6
Twisting 23.3 2.1 1.1
Kinding 26.3 2.0 1.0
Bzaming 37.0 1.9 8.9
Hegving s. 100.0 3.0 2.0
Heaving 1. 83.3 3.1 2.1
}
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FIGURE #1 -
ASBESTOS FIBRE TYPES

oty

_ASBESTOS
f R
CHRYSCTILE AMPHIBOLES
White Asbestos
3M0, 251Gk, 2ZHaD
y. f o
TREMOLITE ANTHOPHYLLITE
2Ca3, 5MgC, 85102, Hs0 TMzD .88 MO
ACTINCLITE AMOSITE
2020, £M3z0. FeO. 85:i0Dh. H20 3.3F20. 1.5Mg0. 83i0a. HaD

CROCIDOLITE
Blue Asbestos
?{L:O. Fex(a, 3Fe D, 88:10;, H:O
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. APPENDIX D

Asbesios Removsal in the Petrochemira] Industry
T. E Kupferer
Standerd Ofl Company {Indiana)

Today I would like to discuss the status of asbestos in the petroleum refining and
petrochemical industries, While some of the details of my discussion will not
necessarily be directly applicable to other companies in this industry, I think that
their variations from what I will present here will be minor ones.

The main peint I wish to make today is that while asbestos remains & potential
problem in refineries and chemical plants, it is, in fact, not an actual hazard. By this
I mean that although ssbestos continuss to be present in our facilities, there are
programs presently in place which eontral exposures to such a degree as to make any
heaith risk vanishingly small and, therefore, of no significance. To support this
argument, [ will present an overview of the status of asbestos in petrochemical
operations, and review the {ype of programs which ere used to control it. 1 will sise
present daeta regarding expesure levels seen in actual operstions involving asbestos
removal.

The great majority of refineries, terminsals, pipeline facilities, and chemical plants
are old enough that their construction predates the time whan sshestos became
generally recognized as a potential probiem for people outside of the ashestos
industry itself. In our industry asbestos is mainly found in insulating material on
vessels and piping, where it was usad primarily because of its excellent fire
resistance and its high value as an insulating material. Most facilities have gone
through an evolution of sorts over the vears, with some parts of the process
equipment ehanged, replaced, or added to. Maintenance demands cause pumps and
velves to be periodicelly repaired or replaced, which generally zalls for removal of
some insuigtion. In many csses, the construction of the origingl facilities and the
implementation of many changes occurred before many of the current employess
were born. The result is that more often than not, it is not possible tc know the
nature of the insulation on & particular valve, line, or other process equipment item.
Further, even the most seasoned maintenance supervisor cannet fell whether of not
insuletion ronteins esbestos by simply inspeeting it. This brings us to the first stage
of the asbestos program, which is identification of asbestos in the work plaee.

Identification of asbestos containing insulation is seriously complicated by the {act
that there is generslly & very wide variation in the type of material used, the time of
its installation, and the degree of "weear and {esar” thet it hes endured since being
installed. Because of the {remendous variety of insulating materials present, it is not
practics] to metuslly analyze eseh for its asbestos content prior to the time it may be
subject to removal. When it does become necessary to remove insulation, it then
decomes necessary {0 make & determination of its asbestos sontent. Where there is a
large amount of materis? {o be removed, or when there is sufficient lead-time to
permit sending sampies, a bulk analysis is performed io determine the types and
amounis of asbestos present. For small jobs, especially those maintenance tasks
which do not permit @ deley sufficient {o perform analysis, it is presumed that
insulation contains asbestos unless it is known with certainly that it does not. Figld
test kits sre not relied upon in any oase beceuse of isolated reports of false negative
test results, It is thus our presumption, unless proven otherwise, that any insulation
to be removed will De freated as though it was asbesios.

Presented a1 the ORC Asbestos Symposivm, Wes 1o, D.C., on March 27, 1884,
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in sddition to this apprcach to identifying asbestcs containing insulation, we have &l30
adopted a policy of never instelling any new asbestos insulation during eny repairs or
consiruction. Thus any new additions or new units built withip the last ten yesrs will
be entirely asbestos free. On existing units, all areas which have had insulation removed
and replaced during this same perio¢ of time will also be ashestos free. Aress where
asbestos has been replaced by asbestos-free material are identified by notations in
maintenance records and the use of labels. Some new types of insulation also contain
visual cues, such as eclored chips, to indicate that it is asbestos free; however, lebels
and maintensnce notes are still the main mears of identification, since the insulation
is aimost always wrapped or coated after instaliation. Thus, there is & sort of reverse
hezard warning labeling system, wherein all employees anc coniractors are treined 10
regard all unlabeled irsulation as asbestos. Also, this program is resulting ip & steady
decrease in the presence of asbestos in our facilities. We anticipate that It will
eventually be feasible 1o simply remove &L the remaining asbestos insulgtion from
units on & programmed basis to make them entirely asbestos free. Asbestos removeal
activity will, in sny cese, continue to decresse from past levels as progressively less
of the insulgtion present is an asbesios type.

While our policies regarding identification and non-replacement of asbestos insulation

set the stage for control of asbestos exposures, the real heari of our control effort is

the individual plant program. These programs appear in different locations as "Safety
Guides,” "Safety Regulations,” or under other titles, but eseh establishes local procedures
which ensure proper control of asbestos hazards, These are sl based upon guidance
issued by the corporate industrial hygiene group and are subjected to review during
routine industrial hygiene visits to the field {ucilities. In addition to reviews

conducted by the hvgiene staff, there are also periodic revigws by the corporete
compliance review team.

These local programs all contain the same basic elements, which ere designed to

assure complisnce with the OSHA standard and to give the maximum degree of emplovee
protection. Contractors are required to meet the same standard of care when performing
such work in our facilities.

S;pervisors directing ashestos removal work, and the plant safety siaf{ gre resporsible
for assuring that procedures are foliowed, and routinely check on compliance by both
eontractor and company employees. By giving this part of the salety and hygiene
programs high visibility and repeated emphasis, we have achieved excallent coaperation
from supervisory personnel, whieh has made the overell program funetion.

The key elements which are the basis for the effectiveness of our program ¢&n be
sum marized a5:

1. Development of written guides for procedures to use in removing asbestes.

2. Management commitment, especially in the form of supervisory awareness and
involvement.

3. Training of those persons who must actuslly perform the work,

Procadures for the actus! work are gquite similar from site 1o site. These include:
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1. Techniques.

2.  Protective elothing.

3. Respiratory protection.
4.  Signs and lebels.

5. Cleanup.

é. Monitoring.

7. Medieal Surveillance,

Techniques: It is g very rare instance where any form of engineering control is feasible
for asbestos removal in our industry. Generslly, the work site simply does not lend
itself to use of any form of local exhaust ventilation, to isciaticn of the employes, or
to enciosure of the point of generation. In addition, because of our policy of not
replacing asbeslos with asbestos, such work is never done in the same place twice.

The only exception to this is in eases where large sections of the process equipment

are being physically removed {rom the unit. In these cases, encugh insulation is removed
to be able to eul the sections inio parts which ean be removed from the unit before
finishing the stripping job. These sections are carried to an isolated area where they
can have all asbestos removed at ground level, and in & more controlied manner.

Where the insuiated sections cannot be removed, 8s is normally the case, they must
be siripped in place. For these jobs, work practices must be used to minimize the
generstlion of dust. The two most important practices in this regard are wetting of
the material, and just plain patience, that is, teking the time to do the job carefully.

In order tc be effective, the wetting of the insulation must be continuous or nearly

so. Most insulations are resistent 10 water penetration, and so must be Kept wet as
stripped sinee the inner layers of the material will still be éry when first exposed.
Application in the form of & heavy mist seems to work best. The effectiveness of the
water can be enhanced by addition of g detergent, and severs! are commercially available
for this purpose. These sre most practical when the water is drawn from e portable

or transportable tank in which the detergent solution can be premixed.

Probably of more importence than the wetting procedure is the use of proper work
procecures in the eemoval process itself. This is the area perhaps most heavily impacted
by supervisory commitment and employee training. For example, if pieces of insulaticn
are allowed to {fall to the ground instead of being lowered, the impact will cause &
greal increase in the amount of dust released. Other exampies of patient, ecareful
praclices would include eutting of retaining wires and slitting of asoverings, as opposed
to prying insulstion loose with & wrecking bar or ehipping it with 2 hammer. By
permitting, end even insisting on, the taking of the time necessary to do & neat, clean
job, the airborne dust cen be lowered, Geod training and supervision are essential to
prevent hurrying and shortcuts from causing unnecessary exposure and more gifficult
cleanup. '

Proteciive Clothing: We insisi thet sll personnel working in close proximity to asbsstos
removal, whether directly invoived or not, wear full protective clothing. Because of
the problems invelved in storing, laundering, and handling of reussble clothing
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contaminated with asbestos, all of cur facilities bave chosen to use disposable
protective clothing, such as that mede of Tyvek {a trademark of the DuPont Company).
In addition to coveralls, all those in the work area sre required to wear head coverings
and gloves. Shoe coverings usually take the form of rubber boots, although other

{ypes gre alsoc used.

Qur primary objective in the use of this clothing is not to prevent dermal contact,
gince we do not consider that & hazard. Qur object is instead to confine the asbestos
eontamination to the work ares, by preventing contamination of clothing whieh will
be worn home or in other parts of the facility. Observation of 8 removal operation
mekes it clear that even though airborne fiber coneentratisns are kept well under
eontrol, the workers eome into direct contact with wet ssbestos debris which may
cling to their clothing, If this clothing were to be worn outside the immediate ares
of the removal operations, there would be a strong possibility of releasing airborne
fibers when the ciothing dried.

Therefore, when the job is completed, or when workers ere {c leave the barricaded
ares, sll contaminated articles of clothing are removed. Coveralls and gloves are
routinely discarded along with the asbestos scrap, 8s are dispesable bead and boot
coverings, if used. Harg hats are cleaned, as are boots, and any cleaning items used
are also discarded with the asbestos serap. Where rain gear is worn over the disposable
eoveralls, it is aiso cleaned before removal from the site.

Employees are provided with fecilities where they can wash exposed parts of their
bodies before returning to their normal work, Showers are alsc available, but due to
the low dust levels, and use of protective outer clothing, these are not a pert of
mandatory programs.

Respiratory Protection: Under normal circumstances, our fecilities use cartridge

type respirators {or protection aZainst airborne asbestos, We feel that thisisa
reasonable precaution, even though exposure levels have been consistently low. Our
choice of reusable, half-face respirators with cartridge filters was based primarily on
the high assurance these give of a repeatable gquality of fit, and the ease of performing
the standard positive and negative pressure {it checks esch time the device is put on
by the employee. Single-use, dispesable types were rejected because of the difficulty
in performing m positive or negative pressure fit check, and due to the fact that most
brands are Y"wesrer formed” each time they are used and may thus offer less assurance
of & consistent fit.

There are circumstances that make the use of wet removal techniques impraeticel or
dangerous, such as subfreezing weather, or work on structures far above grade. When
such conditions foree use of dry removal methods, the employees use pressure-demand,
air-supplied respirators with full face pisces.

All personnel subject to using respirators are included in our respiratory protection
program, and are individually examined and {fit tested for each type of respirator they
may be using. In eddition, there is normeally & review session on the respirators {0 be
‘used before gny major asbestos removel job, We also insist that eontraciors invoived
in ashesios removal in our facilities follow these same guidelines for respiratory
protection.

A1 the conclusion of the job or 8t any time the respirator is to be changed, the
eariridges are removed and discarded with the asbestos serap. The respirator itself is
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maintained by 8 central plant facility or by a designated individual {rained in the
inspection and repair procedures applicable to the type respirator being used.

Signs and Labels: Whenever ssbestos is o be removed from some part of & faeility,
our standard procedures call for "roping off” the work grea and posting of signs to
warn non-essential personnel {0 keep cut. Wording of these signs is generally verbetim
from the OSHA standard. Employees gre instructed 1o stay outl of the barricaded

area unless their presence is essential, and all those who do enter are required to

wear the seme protective elothing as those working on the removal itself. We have
monitored from time to time to determine {iber concentrations at the periphery of
these areas, and have found that it is not necessary to resivict access {0 a very great
extent, especially outdoors.

All scrap is normally placed in beavy~gauge plastic bags preprinted with a Jabel teken
directly from the OSHA standard. For lerge jobs, 8 special *dumpster” is used, and
this is similarly labeled.

Cleanup: The main technique for making cleanup effective after an asbestos removal

is in controlling the degree of contamination during the actusl removal. This includes
use of wetting to control dust, &nd iraining and supervision of employees to use care

in the handling of the debris being genersted. Another useful {echnique that is especially
useful when working above a perforated metal deck is eovering of the deck with heavy-
gauge plastic sheeting. This both simplifies eleanup and prevents falling debris from
contaminating levels below the work level. This technigue is slso useful &t grade

level for simplifying cleanup, especially on relatively rough surfsces.

The usual cleanup requires pieking up or scooping up the larger pieces snd then wet-
sweeping of the ares where practicsl. On oceasion, & vecuum cleaner with HEPA
filters is used for cleanup, but this is usually unnecessary. Dry sweeping is not
parmitted, and any insulation which has dried since its removal is rewetted before
disposal. Those performing cleanup are required to follow the same precautions es
those doing removal work.

Once again, sll potentially coniaminated elothing is removed at the work site and
either cleaned or disposed of at that point.

Monitoring: It is our practice to monitor for asbestos concentrations st least once
every six months, uniess & longer period ¢lapses betwezn asbestos jobs. When there is
no asbestos work occurring when the six months have passed, monitoring is arranged
for the next available asbestos work. Blore extensive monitoring is often performed
during special operations such as turnarounds or demolition of a unil.

Although we have occasionally monitored contractor emplovess, we generally restrict
our messyrements {0 our cwn peopie. We do, however, insist that contractors elso
monitor their employee’s exposures.

Medical: Al employees involved in zsbesios work are given annusl physical exsminations
which far exceed the requirements of the OSHA standards for either asbesios or respiratory
protection.

EXPOSURE DATA

Because of our routine concern for determining exposure levels in the work place, we

have secumulated & eonsidersble number of messurements for asbesios removal operations.
These deta [ will present here {oday are all perscnal, breathing zone samples, reported
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without regard to the use of respiratory proiection. The operations cover every type
of removal operation from simple removal of insulation on valves to removai of the
entire covering of large process vessels. It even includes measurements during cleanup
of debris left from & catastrophic explosion and fire in a major facility. Although we
do not always do a bulk analysis with esch monitoring, we have performed a fairly
large number of these (see figure 1). On this basis we can state also that our samples
eover essentially the entire range of expected insulation types in regard o asbestos
content. The types of asbestos found have slways been chrysotile and amosite, with
chrysotile being, by far, the dominant type. Crocidolite has not been found in our

bulk samples.

When these samples are broken out by concentration meesured and the eharacteristios
of the operation, 8 number of clear patterns emerge. First, of the 322 personsl samples
in our files, 259 had measured concentrations below two fibers per cubic centimeter
{f/ec) and only 15 samples, or 5 percent, exceeded 10 {/cc {see figure 2). It can also

be seen that indoor operations produce higher concentrations thar outdoor ones. For
exemple, indoor operations account for 12 of the 15 samples uver 10 f/ce, or 80 percent,
while indoor samples sceount for nnly 45 of the total of 322 semples, or 13 percent,

Of the indoor operations, the measured concenirations exceeded 2 {/ce in 27 of 48
samples, or §5 percent, whereas only 36 of 273 outdoor samples, or 13 percent were
found to have measured concentrations greater than 2 {/ce.

When dry removal techniques are compared {0 wet methods a very significant and
useful pattern emerges. It is immediately clear thet, in spite of its problems, the wet
technigue for removal greatlly reduces the potential for expesure. Where dry methods
were used, the measured concentrations exceeded 10 f/cc in 15 of 180 samples, or 8
percent, however, none of the 132 samples using wet methods exceeded 10 f/ec (see
figure 3). Further only 2 of 132 samples using wet methods had eoncentrations measured
above 2 f/ce, compared 1o 51 out of 180 for dry methods. Thus, it ¢an be seen that
the ceiling level was never exceeded in any sample ¢collected during asbestos removal
using the wet method. An even more important pattern has emerged in the last two
years a3 our emphzsis on techaigue has paid off. Of the 72 personal semples on file
for the lsst two years, only one had & messured concentration in excess of 0.5 f/co.

Perhaps the most significant pattern emerges when one converis these measured
concentrations to time-weighted evarages (TWAL Out of 322 samples, there were
none that had 8 TWA above 2 {/cc (see figure 5). Review of data from the last two
years experience shows that there were no lime-weighted sverage exposures gbove
€.5 f/ec out of 72 samples {see figure 8.

It can thus be concluded that asbestos exposure in our industry for asbestos removal
will not exceed 2 {/cc as a time-weighted average, under any forserabdle circumstances.
Further, proper use of wet methods can bring exposures below 8 TWA of 8.5 {/ec end
consistently prevent ceiling levels above 18 {/cc.

To these low exposure levels must then be rdded the typical exposure patiern of our
empioyees. Asbestos removal does net occur on & daily patiern in any of our fecilities,
not even in our largest. In our moderate and small facilities, removal of asbestos
insulation may occur less than twice per yesr. Further, these operations may be
performed by any of a fairly large number of employezes. A iypiral ssbestos removal
operation lasts only & few minutes, and even the largest lasts oniy a few days. Thus

it would be rere for any employee, whether one of cur own, or that of a contractor,

to heve more than one or two mandsys per year of asbestios removal work.
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Beyond this must be considered the steadily decreasing amount of asbestos present in
our facilities due to our non-asbestos replacement policy. Thus, the exposure {requency
has been steadily declining and must continue to do so in the {uture.

In addition, we continue to require respiratory protection for all of these operations.
Even given the very health conservative protection factor of 10, the certridge type
respirators in use would reduce the typical TWA exposure o below 0.03 {/ec and the
ceiling exposure to below 1.0 f/ce. If & more realistic protection factor, such hes
been seen in quaentitative fit Lests, is applied, the typed exposure drops to less than
8,005 f/ec as 8 TWA,

We thus find ourselves in e position of baving echieved what we believe to be an excellent
degree of control, yet still facing the strong probability of more siringent regulation.
For example, the current regulation has been interpreled in some cases as requiring
the use of supplied air respirators for any asbestos insulation removal operation,
regardless of the exposure level. This interpretation would thus impose a requirement
for use of the most burdensome and complicated form of respiratory protection for
an in{requent exposure well within the preseribed permissible exposure limit while
permitting workers in other types of operations to be exposed every day to levels an
order of magnitude greater, without benefit of any respiratory protection at all.
Fortunately, OSHA has informed us that they would accept the cartridge respirator
as sufficient protection, where we have ample historical data o assure its sdeguacy.

While we do not feel that it is possible to generate & credible guantitative risk factor

for development of chronic disease s a result of exposures of the {ype deseribed

here, it is possible to make at least & quslitstive one. The basic considerations in this
evaluation are that exposures are typically very low without regard to respirators and

are much lower yet when even a very conservative protection factor is considered. In
addition, exposures gre very infrequent, short in duration, and are progressively decreasing
in frequency of occurrence. When these fectors are considerad, it is obvious that

with current levels of control, asbestos removal in the reflining and petrochemicsl

industry is not likely to cause any increased incidence of any illness.
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Figure 4
Last Two Years Only
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Figure 3
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Figure 6
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WORKING WITH ASBESTOS-CONTAINING MATERIARLS,
THE USE OF RESPIRATORS TO PROTECT
AGAINST ASBESTOS FIBERS

Norman A. Beddows, CSP,CIB

ASBESTUOS SYMPOSIUM
March 27 & 28, 1384
Washington, D.C.

ORGANIZATION RLESOURCES
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WORKING WITH ASBESTOS-CONTAINING MATERIALS, AND
o THE USE OF RESPIRATORS TO PROTECT
h ACAINST ASBESTOS FIBERS

Borman &. Beddows

DNIRODUCTION

At the outset, let me say that my work with asbestos has been mainly in
coonection with ship repairing--in parricular, large-scale stripping. This is
similar to construction industry work, but is usually differemt from handling
asbestos in general industxy. Basically, stripping is done in confined or
enclosed spaces which oftentimes are hot, humid and awward to work in. The
work is difficult and seems to take three times longer than expected.

A great dezl of preparatory time is neeced for isolating work spaces. and
creating transition zones and clean zomes, using plastic sheeting, tec easuxre that
ashestos workers and others in their vicinicty are safeguarded. Alsc, material
and tools have tc be organized; plastic “'glove boxes” may have to be made for
use arcund pipes and elbows; and surfaces and permanent equiprent mist be
covered securely wirh plastic sheeting. Most importantly, each affected worker
rust be formally trained in handling asbestos-containing material and qualified
for such work ! wy a physician and a person with induscrial hygiene skills.

MATERIALS AND IDENTIFICATION

Pricr to the late 1560's, asbestos-containing material was used extansively on
ships as thermal insulazion, electrical insulation and in decorative panels in
living quarters. Chrysctile, or white asbestos, 1s the most common asbestos
mineral that is encountered, but grunerite mineral--Arpsite, or brown asbestics, is
guite cormem, especially in panels. All too often, asbestos minerals and other
insularing materials exist side-by-sids or ome-cver-the-cther. Older repairs
and patches can lead to protlars of exposure wunless a cosprenensive testing
progran is ongoing Or acourate records of repairs sxist {which is not cften).
Pracrically, all insulating mererial to be treatzd sheuld be regardec as

asbestos wrless proven otherwise by 2 skilled persom. In cur Deparment
i . -

we use a polarized light wicroscope and dispersion staining® to idemtily anc
differentiare fine fibers in bulk sarples of marerials. Befcre i

ping starzs. mncdrecs of sarples are tasen anc analvsed 1O FéKe SUYe a.. aleTiil
which contains asbestos is handled properly. Belfcre I leave this point,

mentiom that light (polarized light) microscopr is usually fully satisfactory Zor
asbestos identificationm when bulk saples of insulation are availablie. The

limit of polarized light microscopv for identifiring asbestos fiders is 3 diameter

of approcimarely 1.5 micrometer r). Also, distersion staining with polarizec iignt

microscopy ie At incrzasinglv popular method for conclusivelw ident
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{a faw weight-percent) quantities of fine asbestos fibers in bulk saples of
raterials. The procedure {s rapid and inexpensive, but it requires skill in
optical crystallography. Dispersion staining is based on the phencmenon of
characteristic colors being observable under a polarizing microscope, equipped
with a dispersion staining cbjective, when a difference exists between the disper-
sion of refractive index for a particle and the liguid in which the particle is

- suspended. In sampling a conposite material for identification, & "core' saple
of all the layers is required. The sarple should be double-wrapped and sealed
in plastic or equivalently contained, and labelled "ASBESTUS(?)" before it is

mzilad or given ro an analyst.

WORK PRACTICES

High fiber content, low density asbestos insulating msterial and other asbestos-
containing waterials vwhich are friable or powdery may be treated by styipping
{(with appropriate transportation and disposal of the wastz), encapsulatiom or
covering, when the options exdst. Asbestos-comtaining material which is fimm
and likely to remain so with normal activities occurving--for exanple, ashestos
cerent--msY NOC Yequire creatment. When a decision is made to defer treamrent,
a prograz of periodic inspections and menitoring for asbestos fibers in air
should be implerented. It is g good practice £o color-code or ctherwise
identifv known asbestos-containing material for which treaurent is deferred.

Stripring involves removing the asbestos material completely off the underliving
surfiace. Ir requires the use of special procedures, complete personal protection
and careful safery pracrices. HKHVAC systems are closed and sealed. Equipment is
rezpved where possiole or otherwise covered with plastic. Water, containing a
werzing agent? is sprayed on the asbestos during stripping to minirtze the
liberazion of fibers. Plastic "owrrains’ (5 mil) are used for area isplation.
MRS (high efficiency) filrtered vacuzs are used to control dust, and o

create negative room pressures in scoe instances. A respirator progras,’ S
disposable full-body coveralils (the respirator straps go beneath thz head cover),
and a changing room and clothes containers to conrain comramination are used; and

persoral and environmental asbestos monitoring are performed extensively.

Tre best wav of stripping asbesteos is to use a Z-man tean; one man cuts, the
other periodically spfays 2 mist of water/wetting agent over the cut par:s.
Piastic sheecing (& mil} is used te cacch falling material =nd protect equip-
"Giove boxes”, made of long rubber gloves and plastic, are used on

a
i

pipes and 2lbows. Plastic-lined drums are usad for waste. A HPA-filrered vamull.
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equipped with a slotted hood, is used close to the cutting area. These practices,
careful work (ripping-cut is mot allowed) and good housekeeping are very siffects
in controlling fiber liberation and the spgeading of asbestos.

Transporting and disposing of asbestos waste requi:es special preczutims? To
render waste 'hien-hazardous” or "‘special material”, for the purpose of disposal

- at an approved site, it sust be wetrted down, douale-bagged cr equivalently
ontained. sealed and labelled with an asbestos caution sign. The ocutside of
the containers must be dust-free before transportaticon. Permission of the local
Beard of Bealth, and notification to the regulatory agency initially is required
to dispose of waste. Notification to the approved landfill operator is requirad
prior to each disposal.

Encapsulation invelves applying a thixotryopic latex to the friable asbestos by
brush or airless, low pressure spraving. The latew should penetrare the surface
raterial to band the fibers. Pre-wrapping with gauze may be useful. The dried
coating should be irpact-vesistant, fire-resistant, perreable O water vaper
and non~toxde.  Encapsulation adds weight: treated material must be capable of
supporting itself under all likely conditions, including water damage.

Covering is performed using conventicnal materizls. The constructional metheds
erploved depend on the prevailing activities, location and conditions. Typically,
friable asbestos on stear pipes and valves is wer wrapped or seal-cozted and
coverad with fiberglass or corTugared aluminum. Alsc, asbestos-containing plaster
and tiles are seal-coated or plastic-lined and overlaved with sheetrock or plywood,

TespecIively.

Tripping permanently prevents future exposures, Whereas ncaPsularion anc cover-
ing are teoporary solutions, In ros: clrcumstances, stripping creates higher
exoosures than emcapsuiation or cowvering.  Stripping (anc replacerent with a

witable material) is higher in ¢ost than encapsulation or covering. hnen
encapsulaticn or cover:;ng is enployed, pericdic inspecrions anc asbesios evalua-
tims should be conducted.

In all methods of meawent, personal exposures to airborne asbestos fibers can

{

arise. Treawent of asbestos insulating boards and lagging snould be periormed
ov workers who have received special traindng and instruction. They must use
approved respiretors, full bodv protective coweralls anc gloves. The workars

e

shculd be carefully supervised. limitoring at the workers' breathing zomes

and within the work area should be periomed to determine actual or
UCC 005852
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) potential E-hour, time-weighted, average exposures, and ceiling cencentrasions
- of asbestos fibers. The frequercy and pattern of the monitoring should be such
as to reasonably and accurately vepresent exposure levels. Records of the
iroring must be preserved for 20 years.

Drafc-free conditions should exist wherever frisble asbestos-containing material
is present or being treated. After asbestos has beemn treaved, the affected spaces
should be cleaned using special vacuuming equiprent which exploys a high efficiency,
_particle (FPA} filter on the exhaust. Upon coopletion of the work, ghe affected
spaces should be “cleared”’ for normal occupancy using the membrane test method or a
fibrous aerosol monitor when it is pemmitted. Cormercial and institutional spaces
may be cleared at the urban background level. The concentrarion range* for asbestes
fibers, evaluated by the KIOSH methed, in urban areas, {s approxicately 0.001-C.0C8
fibers ver cubic centimeter.? Industrial spaces may be cleared below 0.1 f/omd,
which correspeords to the & hour, time-weighted, gverage (8 hr., THA) concentration
for initiating and continuing occupaticmal asbestos medical examinations.B Such
evaluations are made using high wlure sampling to facilitate counting, when
possible, abour 30 fibers using a phese contrast microscope, tO obrain acceptable
accuracy. The veal time fibrous aervsol monitor (FAM) operatss in a statistically.
similar way (l.e., a short term--a minute--"readout” is no guarsntee of acceptable

accuracy!}.

USE OF RESPIRATORS

wherever frizbla asbestos-comtaining mererial is removed or treated, the person
doing the work should use an approved respirator. It might be argued that
exposures are controlled and respirators are not required to meet the appropriate
stancard; this may be true in sore instances, however, for assurance, @ yeliabdle
respiretor should be worn.

&

The amended emergency ashestos st andard-che :arzporary standard™ issued oy OSha

(=4
on Noverber &, 13983--would permit the use of approved respd

SPiYELOTs o eriain
sorpliance with che propesed, time-weighted daily permissible exposure iizd

-

~
A%

* Tris range relates o fivers visible with the light mic croscope. Reocrrediv. a
reascn.w ie estimaze of the roral muper of fibers present in the air sanplis is
obtaired by muliiplving the figures by 3 or 4

for rhe

¥ The emergency standard was styuck down ov the U.5. Court of A,,bea s the
Fifts Cireuwiz, on March 7, 1984 on the basis that the record failed o show &
“grave' risx existed which made che emergencV standard necessarv. The Cour:
alsc starec, however, that ifs finding thar subsrantial evidence does not s
£o surport & six-mmth EIS ''should not be comstrued a5 a predictiom that & Lowe
asbestos PEL weuld fail under judicial scrutiny if CSHA promlpgsres it pursuant
to proper netice-and-Lourent rule-makin pr*cer.’r..n*v ’

-
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i 0.5 £/, while reqnﬂ.ring an ecployexr to take an engineering approach to control-
ling asbestos fiber release. In the latter regard, if the hazards of asbestos are
to be mudrally controlled, carsful work, KEPA-filtered vacuming equiprent, water
sisting, water penetration of asbestocs-containing material, end other safeguards

must be exploved.

The term "approved’” applies to the construction of the respirator itself and ro
“the conditions of use. According to the NIOSH texms of approval, respirators
(filters) used to protect against asbestos-comitaining dusts in atnospheres which
are not irrediately dangerous to life or health and do not contain less than
19,5 percent oxygen are designated by "Approval Fo. TC-21-G----", All aip-
purifving, disposable dust respirators, and haif-mask and full facepiece respira-
tors for protection against asbestos are described in the manufactierers’ dara
sheers as having this approval.

As previously mentioned, conditions bear on “approval”. The respirater required
for vse in an atmosphere with a particular airbome concentration of asbestos,
tased on a permissible exposure level of 0.5 £/axed, is listed in Table % which
s excerpred from the emergency tewporaxy standard of November &, 1383.

Table 1
Respiratory Protecti
or Airbome Concentrations of Asbestos

o

Alrbome Concentrarion of Required
Asbestos {TWA) Respiracer
Ner in excess of 5 f/ee Reusable or single use air-

" v b uriiving pir

(10 X PEL) purs Tespirator.

ot in excess of 3¢ f/ece Full facepiece alr-purifying

(100 X PEL) resg»::;:c:. or & powe*ec alr-
purifving respiratc

Creater than 50 f/cc “A rype T continucus flow or
pressure denanc, swplied alr
respirator.

- Respivators spes if;ed for high con cenirTations mey be used at lower concentre-
ticms ol asbestos fibers longer than 3 microns.

When alternative respirators reliatly provide the required performance of
resplratory protecticn, selection might bernrer be lefr 1o the user. Some wovkeos
prefer a il Lacepiece at all rizes, others prefer a half-mask--both tvpes,
preleradly, having HEFA Tarion. &lso, anv approved respirator should e
tried anc selected by the wearer for comfort, whenever fezsipl
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At this junchure, it is cbvious that we need o know with @ good deal of certainty
what we can expect as airborne concentrations in asbestos treatment. Experienca ard
reans of data provide this informatien. It is my experience that a well-trained,
fnstructed and supervised crew can repeatedly perfom stripping in confined,

di fficul e-to-work-in spaces without exceeding five fibers per cubic centimeter,
as & time-weighted average comcentration. Accordingly, with sulzable

suditing and testing being performed, trained empicyees can be gliowed to use a
hal f-mask respirator in most cases. In a well-supervised operaticn, the
exceptions are rare. They usually involve work of asbestos removal where water
carmot be used for dust control--for exarple, around electricals. In these
cases, full facepiece, air pmfymg Tespirators, or powered or supplied air
respirators would be used to protect against fibers at zn expected working, airbome
concentration within the range of 2 - 20 fibers, longer than 5 am, per cubic centireter.
Faced with deciding which respirator to use when airborne levels of asbestos

are reliably known, the person making the selecrion or recomrendation will want

to consider the following informarion and cbservations {given thar 0.3 /a3,

& hr. T’ is a cuxrvent anticipated or expectad limie of permissible exposure;.

® PDisposable air purifying vespirators are available with NIOSH TC 21-C
approval for use in asbestos-containing atmospheres. These are basically
half-masks; they may be wsed to protect against fibers wp to 5 f/am3 (8hr., TWY
concentration. However, many of these respirators do not consistently
provide the level of facial seal afforded by rubber or equivalent half-
rasks; they are difficul: to fit-check in use. For this reason,
reservazions on their use in asbestos working exist. While most disposable-
tvpe respirators are not preferred for use in stripping, encapsulating. oY
covering astestos, they are used in sampling insulating marerial and in other

intersitzent work with low lewvel asbestos exposiure potencials. Fit factors

cisposable-type respirator.

¢ Tre asbestos worker needs to be aware &t ail times that the respirator is
£irting properly. nibber-type half-masks and fill facepieces give the belrer

nvsiczl perception and waming of poor fit to the busy user.
; j% )

® Air supplied respirators provide higner fir factors and are less tiring to
use than air pui—ifying masks but thev vestrict freedom to move, &c create
tripping hazards in some instances. AC a fixed werk stariom, these prov.gans
cay not arise. Full Zacepiece respirators provide nigher fir factors han

half-zasxs put preclude the use of ordinary spectacles--the frame will not it
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in the facepiece, and the terples impair the facial seal. WHowever, a special -~

kit is available to overcome these problems. Also, the size and weight of
£ull facepieces cause problems for some users. Compliants of headaches using
a full facepiece ave comoon {an excessively tight fit is usually the cause),
as is the corplainec of fogging of the face shield (a full faceplece with
nose cup does not fog as easily as one without the aup. Also, socce
anci-fogging agents are effective.}

Regardiess of measured exposures, as a precaution, whenever asbestos work
is perforred, everycne in the work area should wear an asbestos respivator.
While a single-use fabric yvespirator may be used by some to guard against
incidental exposures, & half-pask or full facepiece respirator wich
replaceable NEPA filter cartridges is nmeeded in stripping, emcapsulating,
or covering asbestcs-containing material; consistent respirator reliabilicy

is essenriazl in these acrivities.

NIOSH has publicly stated that it is not our posizion that single-use
dust respirators will provide adequate protection against the cancer-
causing potential of asbestos.” (Motice to All Fespirator Manufacturers,
¥av, J.R. NIOSH, &m. Ind. Hyg. &ssoc. Journal, -41-, Dec. 1980.)

A brief surary of advantages amd limitations of various respirators is providec

in Table 2.

TARLE 2. ADVANTAGES AMD LDIOTATIONS OF RESPIRATORS USED 7O
PRUGECT AGAINST ASBESTOS FIBERS

TP ALYANTSCES LOMIATIRS
Single-use Loorumiosl swd Ugho-eight. Pracrisally miced
{disposells) D5 oot sequize slesming. e wich trensla, Loo-
Labvio~cypa leml opomoes. Kt

chachuing d08f0mile. Lo
werndig, ¢l poor S
v s = o e = e o s om e e e
Ritar or spnve § Wghnmight. Tagy oo check Poprove anly for e @
alms half-cmaie | Fit, Relletle performmce. o 5 £7ep), Bobour TaA.
with cartzidge 3dzebls Jov use in menw
Bivers 54 tantions
Heavy. Oprlinary eve-
pull High procmetion. Rellanis i -
respiratocs with uc{mm.&xy:nm g_;wcsmrtse

1 serrridges. L4 =g,

[Z2N2Er-r N ST R -
AL ougwlisd Eemy dreamhing Rescricns memasat,
{adyiine) halif- Possible CTipping

ewak o7 Uil Yz .

Loows Lacm

TREPITTLNT .

e s G T B SNttt
Self Conexloemd Kot wraally ceuised. Cosr. llaited alx supply.
Bros Tulng Meximms protacian Koy  {moslly mot
APTATR O 3
(55800

e e et e e e bk m e n Ao m e ———— deosnnsacsnnrmctery rmaoonceaf
friterss adr Eagy bresashuy  Dwradl High So8C. (e DTRATH-
saply heizee- bigh proteczaon  Fecial wng vey couse ieshage -
viscx Oyps. hur &G eglazses L armnd wdun
QEPRS 2 T Lol K
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4 FIT PERFOR4NCE OF RESPIRATURS
vpie Factor” (FF), often referred to &s protection factor, is a measure of
facial seal quality and is defined as the ratio of the mean concencration of
rest aerosol in the ambient atrosphere to that inside the facepiece undexr
test conditions. These conditions include head movesents, breathing changes,
and talking with the respirator dommed. They are inrended to simdate actual
- working conditions. Any alr purifying respirator tested should erploy HEPA £ilters *

A Fit Factor of 10 implies a ten-fold reduction in the rest aerosol concentrarion.
e Fit Factor, &s measured, indicates the quality of the facial seal obtained

with the respirator.

Our experience in fit resting is principally with rubber half-masks In the small,

mediunm and large sizes, and a one-size rubber full facepiece.

Sumarily, in a set of recent tests on a predominantly (39 percent) male grous,
+he subjects were received at the zest station randomly; individuals who had
facizl hair, which might have interfeved with a seal, wers excluded frow testing.
Each individual, before testing, had to have achieved a satisfactory performaice
in the FEV)/FVC spirometyy test waich is part of the redical examination.

In 1,066 teszs with half-mask facepisces, 99.8 percent exceeced g fazror of 10,
95 percent exceeded 20; and 50 percent exceeded Z200. In 36 tests wizth full
facepieces, all exceeded 50; 35 percent exceedad 100 and 50 percent exceedec
1.000. 1In 10 percent of the fit tests with either facepiece type, factors cf
2,500 or greater were measured.

Ninewv-six percenc of the successful fitcings with hali-mas<s were made With
0.

-
= - "3 7 % -

the mediwe-size facepiece. & failure vate of 0.2 percent (equlvaient 10 faczor
criterion) occurred using half-mask facepieces (nome of the failed imdiviguais
. s v o e - Con .

could be savisfactorily firred with anv cf the three sizes of half masks). ¢

failures {equivalen: 50 fzetor criteriom) ocourred in the tests with the Tu..

& suwary of these HEFA-cartridge respirartor fit test cata is providec in Las.e o

.87 percent ¢f a ¥.3 micvon aer
it rest value of abour 300 or more will not De mea
A-filrer is emploved.

~
C
E
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TABLE 3, RESPIRATCR FIT TEST DATA

A. HALF-MASK FACEPIECE (HEPA) TESTING

% SURJECTS FIT FACTOR N = 1066
10 » 2500
30 > 200
95 > 20
93.8 » > 10

B. FULL FACEPIECE (HEPAY TESTING

% SYRJECTS - FIT FACTCR Ho= 5
0 > 2510
30 > 1000
85 > 10
100 > 50

In corclusicn, our experience in quantitative face fir testing is that the wvast
majority of a large number cf rales was fitted satisfactorily with the wediux
size, hzlf-mask facepiece, and the small and large sizes accammodated alnost
evervone else. The wvery small percentage of individuals who could not be
firred by anv size of half-mask facepiece was fitted satisfacrorily with a full
facepiece mask. Alsc, both types of facepieces generally (35 percent of the
cases) performed better (by two times or core) in the tests than is isplied by
the noednal 10 end 50 “'protection facrors” which apply. respectively, to these
rwo ovpes c¢f respirators, per the standars.

Finallv, any wozker who needs a respirator should be instructed in its use and
lirizations. ‘The provisions of the general indusrrv respiratoy standard

(ar 29 CFRX 1310.134) should be followed. Asbestos worhers, particularly, need o<
be drilled in careful working, thorough cleaning practices, the use of respirators,
and other irportant vatters. This is best dome by holding formal training sessioms
which are based on the asbestos and respirator standards’ requirements, anc the use
of pipes and velves which are lagged with simulated asbestos material {(caiciuz
sulprate). Orlv when the workexs have demonstrated the reguired conperency
{including passing the physician's exarination) and snowledge should thev be
permitzed to work with asbestos. This can pe controvlled by the issuance of time-

~

limizel Tasbestos badges” which st de worn by the Worker.
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N Beferences gnd Notes

L 1. The Code of Federal Regulatisme at Ticle 29 Part 1910,
’ Section 1001 provides thg standard for Asbestos work.

2. ¥cCrone, W.C. Digpersion Stainicg. American Laboratery,
pp 52-55, {December 19832,

3. Host commercial wetting agents sppear to perform
satisfactorily. HEousehold dishwashing liquid works

well.

L 4., Respirators approved by RIOSH/KSHA and bearing en approval numbery
{TC-21C-XXX} on the packaging material.

§. Described in detsil in "Respiratory Prorection - A Manual
and Guideline™ by L. R. Birkner, published by the
Aperizan Industrisl Hygiene Associstien.

6. Described in detail {n the EPA Emission Standards {for
Asbestns) at 40 CFR 61.22. Fedsral Regzister, 38; 66,
{april 6, 1973}.

~4

John, W., Bermer, &., Smith, €., and Wesolowski, J. J.,
Experimental Determination of the Number and $ize of
Asbestos Fiders in Ambient air. Calif, 5tate Deparctment
of Health, Rept. AIBL/SP-1, 36 pp. (January 1976).

8. Required by and specified in che OSHA 3Standard for
Asteszos at 29 CFR 191€.1001.

$. Federal Register, 48; 215 {¥ov. 4, 1983).
N.A.B. 3/20/84

NORMAN A. BEDDOWS is manager of the Industrial]l Hygieae, Szfety and
Snvirconmental EZrgineering Depariment and the Chemisiry Department

of the QPuiney Bhipbuilding Divisicn of General Dynazmics Corpora-
rion. He {a a licentiate of the Rovzl Inszitute of Chesistyry
{Lsndon, England}, in addition to being 2 Certified Safery
Professional and @& Certified Industrial Eygienistr. He has extsnsive
gxperience f{r industrial hvgiene and safszty engineering, and is the

author of many articies on those subjects.
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This article was prepared by

K. A. Beddows in a private capacity.
It does not necessarily represent
the opinions or positions of any
other individual cor organization.
The author believes, but makes no
guarantee oy warranty, that the
information is complete and szcurate.
Use of any material contained herein

is solely the vesponsibility of the
reader.
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s LT APPENDIX ¥

ASBESTOS REMUVAL TECHNIYUES IW THE PAPER INDUSTRY

E.A. Pinzer, M.S$., Cld
Proyram Coordinator, Industrial dygiene
International Paper Co,, 77 West 45th St.
Hew York, NY 38035

I. Introduction

International Paper Co. {IP} has bannec the installation
of new asbestos products since 187& {except brake shoes and
clutch plates, etc., wnere adeguate substitutes have not been
found}. Existing insulation products in 1P pulp and paper
mills are our main problem, particularly wnen maintenance jobs
have to be performed. I¥ has made a majcer effort to protect
any workers that may be exposed to asbestos, and the Industrial
dygiene Department (I¥} has issued administrative and work
practice guidelines for all I¥ facilities. 1In addition, an
excellent (we think} vidsc tape training prodgram was preparsasd
explaining the hazards of exposure to asbestos and the Ip work
practices for employees. Cutside contractors are occassionally
used on jovs that may include asbestos removal but, although I
dealings with contractors were outiined in the Id yuidelines, a
problem still exists in enforcing the use of appropriate
practices anc in contractors not having some equipment or the
expertise tc perform air sampling, "Thess probiems are
currently being addressed, and I will discuss them again later
in this talk. ' -

iP does not recommend removal of asbestos unless it is in

poor condition {(crumbling) or neads repiacemnent to allow other
WOIK Lo be performed.

5130v

ot
{
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I¥. Ip Administrative Guidelines

I¥ structured its *"Admsinistrative and Work Practices for
Short Term Maintenance Work with Asbestosz?® in two sections:

]

P

Administrative and Monitoring Reguirements of the
Asbestos Standard, and

Safety Practices for Short Term Maintenance Work with
Asbestos.

- The Administrative and Monitoring Reguirements were
directed at management to highlight the preparation, planning,
wonitoring, notification, etc,, and ensure that compliance is
maintained. The Safety Practices were directed at workers to
explain the gpecifics of the work practices.

The
fcllowing

A.

Administrative and Honitoring Requirements cover the
peints:

1. HBotify any contractors of their reguirements tc
comply with 1310.10D01.

2. Hake sure that the contractor is aware of and
promises to comply with 1910.1001.

3. Include the commitment in the contract or a
separate written acknowledgement before any work
is done,

4, Review and audit the contractor's compliance.

If possible, perform: bulk sampling before work start
to determine if asbestos is present. We provided
bulk sampling instructions and illustrated the
procedure in our video tape. We also recommended
that wills attempt to sugrvey all areas at one time
and record and label tne areas that contain asbestns;
nowever, few if any facilities tock this approach
because of the sometimes hundreds of miles of pipes
involved and the complexity of the job. We still
sometimes ger last minute calls for rush
determinations of asbestos in insulation. &ll of our
Wwork is sent to gutside AIHA approved laboratories,

We make it an administrative responsibilifty £0 ensure
that the safety practices {LC be discussed later) are
followed by supervisors and workers.

We have determined, througn OSHA, that air monitoring
18 reyuired every time asbestos work is beiny
performed. The reason given is that no twe jobs are
exactly alike. IH has done sone ¢f tne air
nonitorindg, and we have trained scuie of the mill
safety sUp=rvisors Lo perform their own air
monitoring. Up until recently, we have also had to

-
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. monitor for most contractors. Again, all of our
3 asbestos samples are sent to outside laboratories for
‘ counting.

E. HNotify employees in writing if results are above the
PEL {TWA ox ceiling). We have algo informed
contractors of this responsibility when results are
received,

F., Initiate medical surveillance according to 1%10.1u001,
- and vwe inform contractors ¢f this reguirement.

G. Notify the EPA local office if thne job fits the
following criteria:

1. more than 260 linear feet of pipe, or
2. more than 160 square feer on duct, boiler, tanks,
ete.

H. Follow local, state, or federal EPA regulations for
disposal of waste that contains asbestes.

¥. Prohibit purchase or use of new materials that
contain asbestos, uniess in & fully bound state such
as brake shoes or linings, c¢lutch piates, etc.

I111. 1IpP safety Practices for Short Term Maintenance Work with
Asbestos

We asked tnat these rules be posted in snops and in the
ceneral office. Tney are directed at enployees involved in
maintenance wcrk, and serve t0 remind them of tne practices
more fully iilustrated in ocur video tape training program, IP
regards any maintenance job that reguires the nandling of any
insulation material that contains asbestos as "asbestos
removal,” and our wWOrk practices and personal protestive
eguipment reguirements are designed accordingly.

A, Notify the Safety Supervisor before peginning any
work with insulation.

B, Determine if the material contains asbsstos.,
L. Follow the asbestos worik practices 1f asbestos is
present or has not been identified.
V. Kope off or barricade the area.
£. Post tne caution sigus. We spell cut the 0OSHA
reguired wording. These 514ns have pegn purchased
frem suppliers.
¥. Wear perscnal protective eguiphent in the Work arzea:
1. Disposaple clothing
2. Foot covering
3. dead covering
4. Giloves
5. pnNivsd approved Type "C" supplied air respirator.
e | s
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We have specified and used the pressure-demand supplied
air respirator because we classify the jobs as *asbestos
removal®, and we have stayed with them even thouyh more than
25¢% of all our results have been below the PEL®s. Only on cne
job that I am aware of have half-~mask respirators been used,
and in that case with 08HaA concurrence because the air 1ines
themselves would have begen & safety hazard.

G. Cover the work area with plastic drop clicths to
prevent tracking around or falling through grates to
a2 lower floor, and to aid in clean-up.

d. Wet down the insulation before and during the work.
This has been emphasized in cur video tape as "wWet it
Down ang Xeep it wet?, and Wwe think tnis has bsen the
key in keeping airborne fibers at low levels., We
recommended a 10V pressure spray from a garden hose,
but find that large hoses in the mills have been
used. sSometimes we yet too much water.

I. Bag and tay the waste material as it is removed.
von't let it lie around or drop to a lower floor. we
try to prevent accumulation of asbestos material
lviny around., Sealed plastic bags or other
containers are lapelled with OSHA required tays, and
we spell out the wording.

J, Clean up using a vacuuw 0r wet sweep, No compressed
air blowing 1s allowad,

K., Dispuse of protective clotning with the asbestos
waste. We warn empioyses not to take contaminatea
clotning home.

L. Dbispose of waste asbestos material following ths
appropriate regulations.

Iv. Bulk Sampling

sur bulk sampling instruéctions, at a minimum, call for a
dust mask and glcves., We ask that a3 1® x 1" plug be taken all
the way tc the ccre of the insulation, carefully packaged and
lapelled, and sent te & laboratory for analysis of type anc
percent ¢of asbestos. IP has had no problem with this
procedure, except that schetimes enough lead tims is not given
prior to starting a joo. It is very difficult to get 1/2 or 1
day turnarcund for analysis. As menticned above, many
facilities have not yet analyzed and lapbelled a2ll of their
insulation. For some facilities, so many cnanges have been
wade since the original construction that too many samples
would nave had to be taken t¢ characterize all the insulation,
powever, on larye JobS thnar reguire a lot of planning, bulk
sampling and anaiysis have peen perforied uniformly.

-l
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¥. Some IP Monitoring Data

I have summarized approximately 350 monitoring points
taken by I and mill personnel, including 209 TWA and 139
ceiling determinations. Most of the data are from personal

samples.

Only 1.4% of all the TwA determinations were above the
OSHA PEL, and only 2.2% of the ceiling determinations. I think
that this speaks very well for the IP work practices, and
certainly points to the success of the wettinyg-down procedure.
For the TWA determinations, 53.6% of tha samples wWere below U.1
fiber/cc, while for the ceiling samples 12.%% were below 0.1
and 46.8% were between §.1 and 0.5 fibers/cc. If we look more
closely at the data and separate those taken by I or by miil
personnel, it appears that all samples above tne PEL's were
taken py mill personnel., Further examination of the data in
arbitrarily chosen concentration ranges (<0.1 f;bers/cc,
0.1-6,50, 4.51-1.0, 1.1-2.4, etc.) shows that, in general
agreement, the Id data forums a distripution in lower
concentration ranges tnan does the mill data. For the TWA
deterninations, 28% of the 99 I points were below 1 fiber/cc,
while only 92.8% of thes 110 mill points were, For the ceiling
determinations, 84.4% of tne %6 mill points were below 2
fibers/cec, but 100% of the 43 I8 points were,

I can't say for sure why the data should come out this
way. Perhaps it was because Id teook better and more accurate
samples, but I suspect a more iikely cause is that when Id was
present the work practices were followed more closely. If that
is the case, we have to try harder still for nill ang
contractor worx practices and provide the education to bring
that about.

Vi. Asbestos Substitutes

I? has been 1uU% successful in switcning away from
aspestos-containing insulation. Some substitutes have been
found for brake shoes and clutch plates on 1ift trucks and
cther machinery, and the facilities that have switched are very

happy with the perfeormanse, claiming that they are getting
longer wear and are savinyg meney. Brakes =nd ciutches on our
very large eguipient have not Deen cnanged, partially because
the oricinal manufacturers havs moved slowly. Casketing is in
a similar state, witn much of fthe work being done at the
facilities.

Vil. ContracLors

Unfortunately, not a1l of the contractors arriving ag 1I°f
facilities have Deen asbestos remouval experte or knowledyeable
in the ways of USHA. In fact, at least one Job had to be neld
Up untii syuipilent could be brought on site and one of our Id's
couild ke present to periorin monitoring. S0 we are making an

-5
UCC 005865
b]
Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer... Published by AsbestosClaims.Law

ACL Doc 18406 - Page 121 of 165 asbestosclaims.law/library/18406/121


https://asbestosclaims.law/library/18406/121

) effort to strenuthen dealings with contractors by providing
* local facilities with more explicit instructions un what the
contractor®s responsibilities should be,

Going back to the points I made garlier, IP notifies the’
contractor of the reguirements o cowmply with 1910.1081 and
obtains a written committment from the contracter. It is made

~clear that the facility has the responsibiliity to review and
audit the conitractor's performance. We are now stressing more
complete preparation before work is begun incliuding providing
our asbestos work practices, a copy of our video tape, the USHA
standard, and meeting with the contractor to discuss the
procedur=s., We now ask that the contractor supply all
gquipnent and perfori his own monitoring, and we make it clear
that work will stop if proper procedures are not fellowed. Aand
to put this all together, we are devising an asbestos safety
checklist to aid the facility to make sure that all the
requirements are met.

VIII. A Typical Contractor Job

Somehow the typical asbestos job does not appear to be in
the super ciean and aseptic snviroument depicted on our video
tape. When a contractor is called in, it may be & larye,
gifficult, anc dirty job. Some of the equipment may still) be
in service, hot, and difficult to keep wet., Obviously, if a
contractor does not have a pool of well trained employees, more
careful training of employees may be called for. Also, as the
job becomes more compleX, there is an obviocus difficulty in
trailing airlines all over the place. It is jobs liks these
that have convinced us that contractors have tLo be wat»bea more
closely.

IX. Conclusion

We are convinced that we have developed an effective
pregram to reduce airporne asbestus concentrations and protecs
employees. The Administrative Guidelines, Safaty Practices
stressing "Wet it bown and Keep 1t Wet”, use of personal
pzotec“‘ve eguipment, videQ tape Lraining prodgraiz, and the bulk
sanpling protccol have worked. We are still addaressing the
identification of asbestos substitutes for all applications,
and we are attenpting to strengthen our dealinus with
contractors. Finally WwWe are gzvelioping enforcement and auvdit
criteria both on tne facility and corporate ievel.

#5130y
- -
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A, TWA Data

International Paper Company

Asbastos Monitoring Summary

fibers/cc
<.1 0.1 « 0,50 £.51 - 1.0 1.1 - 2.0 ? 2,0 Total
¥ill pata 64 31 7 5 3 117
{58.23) £28.2%) (6.4%) {4.5%) {2.7%)
Id pata 48 39 10 2 —— 33
(48.5%} {39.49%) {10.1%) {2.0%)
Total 112 70 17 7 3
) 2U98
(53.6%) (33.5%} {8.1%} {3.3%} {1.4%}
B. Ceiling bata
. fibers/cc
<0.1 0.1 -~ .50 .51 - 1.0 1.1 - 2.0 2.1 - 1u > 10 To%a
#ill Dpata 4 43 17 17 12 3 95
{(4.2%) £44.8%) {17.7%) (17.7%} (12.5%} {3.1%}
I+ Data 14 22 5 2 —_ — 43
£32.6%) {51.2%} {11.6%) {4.7%} -
Total .lE 65 22 19 12 3 13
£12.9%} {46.83%) £15.8%) {13.7%; {8.6%) {2.2%} ’
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Bicgraphy - E.A. Pinzer, Program Coordinator, Industrial gygyiene,
» International Paper Co., 77 West 45th Bt., NY, NY 10036

8.85. = Chemistry, City Collegye of New York, 1960

M.5., - Chemistry {Analytical)}, Arizona State
yniv., 1987

Chewist - Shell Chemical Co. ¥Woodbury, RNJ,

1262-1867
Chemist, Id4 - CIBA-GEIGY Corp., Ardsley, NY,
1967-1979
Proyram Cocrd., I.d. - International pPaper Co., HY

187% ~ present

Responsible for developing work practices and compliance
preograms for the fifteen pulp and paper mills and approximately
100 other facilities of International Paper Co. Hember Alda;
member Alda Confineg Spaces Committee., Developed video tape
program for IP - ®*shert Terwm Maintenance Work With Asbestos.”®
Participated in development of & safety training prograin on
hydrogen sulfide for the American Paper Iustitute and member
cecmpanies.
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APPENDIX G+

RESPIRATOR HEALTH EVALUATION QUESTIONNAIRE

Introduction

I understand thet I am being given this questiornnaire to determine
my ability to safely wear a respirator during the normal performance
of duties essociated with my emplovment with this organizstion.

{NOTE: FOR ANY YES -~ SEE A PHYSICIAN} NO YES§

1, Are you usually short of breath on exertion such as:
{&) e¢limbing one flight of stairs,
(b} walking up & slight hill or
(¢} walking with other people of your own age at an
ordinary pace on the level?

2. Have you now, or have you within the last three years
had a cough that produced phlegm and lasted for three
montas or more?

3. Have wvou ever had severe chest pains?

4. Have you ever had asthma?

5. Do you freguently have difficuliy breathing through
vour nose?

6. Have you ever had a heart attacX or other heart
condition?

7. Do you have chroric skin problems of the face?

8. Do yvou faint, blackout, or have you had sny periods of
unconsciousness 1a the last three years? (For example
epilepsy).

9. Do you know of any reason why vou are not able to wesar
& respirator?

I understand the qguestions above and have answered to the
test ¢of my knowladge.

I understand that

I have the right to reguest a health
evalustion by & physic

ian.

Signed Bat=
{Employes)
Signed Date
{Person administering
{guestionnaire}

Organization Resourees { ounselors, i, 1331 Pennsvlvania Avenue, NW. Washingion. D.C. 20004
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) ’_,I,'.,a' : ADPENDIX H
FELANESE
May 14, 1984
JFS-50-84

Re: Comments on OSHA NPR for Asbestos

Celanese has reviewed its experience with ashbestos and pffers
the foliowing data in response to your request of April 13, 1984.

1. Employee turnover for the Jast twenty five years
excluding layoffs has ranged between 2 and 5%.
Employees in mechanical trades have experienced an
even tower turnover. If we include layoffs, the
average turnover rate has been 10%.

2. Approximately 60% of (elanese employees indi-
cate ¢n medical history questionnaires that they have
been exposed to ashestos at sometime., This includes
exposure in previcus jobs, in home, and mititary
service. Approximately 2-3% of our current
employees have potential exposure to asbestos &t in-
frequent intervals for periods of ore hour or less.

3. Asbestcs removal operations in our facilities are
infrequent. Since 1978 one of our Tech centers reports
three removal jocbs. Removal was dore by outside con-
tractors in accordance with established protocel. Post
removel szmple data results vieided less than

0.1 f/cc levels in a1l avrsas. In our manufacturing
facilities, asbesios removal is very sporadic and
usuzlly of short duration, Most of the jobs are
handlied by osutside contractors.,

UCC 005870
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4. Levels of asbestos throughout most of our
operations are less than 0.2 f/cc.
In many cases sample data shows non-detected
TWA exposure levels during the handiing of
dsbestos and demolition work.

5. We have no cata on exposure levels gduring
the changing out of protective clothing and
respirators.

5. Asbestos removal jobs in the past have
occurred on the averace of {1} per year/per
facility and lasting usually cre week. The
average number of asbestas remocval jobs
throughout the Celanese per year is approximately 5.

P [ Stellute -
Corpcvate Manager

Industrial Hygiene
JFS:s]

UCC 005871
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The Asbestos Standargd - Recomnended Medical Surveillance Requirements

{m) ¥odical Surveillance {1} General. {i} The employer shall institute a
medical surveillance program for all employees wne are, or wmay be, exposed
to airborne concentrations of asbestos fibers in excess o©of the action

level for mwore than 30 days per year.

(542 The emplcyer shall assure that 3ll =medical
exarinations and proceduzes are performed by duly certified and approved
persons under the supervision of a licensed physician with special
knowledge and training in the diagnosis of asbestos-related conditions.
The minimal %training requiremenés for physiciansg supervising the medical

surveillance of asbestos exposed persong is briefly outlined in Appendix A,

{Lii} Persons other than such licensed physicians, who
admirnister the pulmonary function testing reguired by this section, shall
compiete an  approved training course in spirometry provided by an

appropriate academic or professional institstion.

{2} Preplacement. {i) The employer shall provide or make avalilable
to each employee who is, or may he, exposed to airborne concentrations of
asbestozs fiberg greater than the prescribed action level, a comprehensive
medical examination prior to first employment (or reassignment £or the
first time from cther Jduties in such conditicns} no later than 30 days

from the date of first employment (or re-assignment).

ERIEIA NN

o IR
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{ii} Such examinations shball include, as & mnminimum, a
guestionnaire to elicit gvmptonms of respicatory disease ({Appendix B{l}),
puimonary function tests of ventilatory capacity such as forzced vital

capacity (FYC) and forced expiratory volume at 1 second (FEV Y. angé a

1.¢
chest coentgencgram {postericr-anterior wview 14 = 17 inches}. Crest
roentgencgraphic examinations shall be made in accordance with the
specifications stipulated in appendix C [{l} & (2}]. Pulmonary function

tests shall be administered ané interpreted in accordance with the

specifications stipulated in Appendix D (1) & (2)}].

{iii} Employees with 10 or more years of prior exposure to
airborne concentrations of asdbestos fibers in cocupations where the action
level was or could have been exceeded, who are 45 years of age or older
and who also . smoke more than 5 cigarettes (or the eguivalent amount of
tobacco in other form) per 24 hour period, shall be given the opportunity

to provide a sputum sample for cytologic examinaticn.

{3} Periodic examinations. (i) Every emplcyer shail provide or make
available comprehensive medical examinstions to each employse who was
required to bhave a preplacement (pre-emplovmentz of pre~assignment})
examination under the provisions of this paragraph, the periodicity to be

deternined in accordance with the schedule in Tablie 1.

(1i) Bvery employer shall provide, or make availadle

comprehensive medical examinations to each smplovee dstesrmined to nave

been exposed t0 airborne concentrations ©f asbestos fibers in =xcess of
"\4‘{:‘"'
s ot s
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the prescriped action level for more than thirty days, where such exposure
was intermittent and not incurred as part ©f the employees described
occupation, that is, the employee iz not an "asbestos worker® but is
engaged in some other itrade or skill which resuits in such interaittent
axposure. The periodicity o©f such examinations will be cetermimed in

accordance with the schecule in Table 1.

{iii} The pericdic examination ashall include, as a minimum,
a guestionnaire to elicit symptomatology of respiratory disease, pulmonary

function tests to include forced wital capacity (PVC) and forced

expiratory wvolume at 1 second (PEV } and a chest roentgenogran

1.0
{posterior—anterior 14 % 17 inches). Chest roentgencgraphic examinations
shall be made in accordance with the apecifications stipulated in Appendix
C (L & {2i1. Pulmonary function tesis shall be administered and

interpreted in accordance with the specifications stipulated in Appendix D

f[E1) & (23],

{iv} Por empicyees with 10 or more years of sxposure to
alrborne concentrations of asbestos fibers in excess of the prescribed
action level who are 45 years of age or older, and whe habitually smohke
more than 5 cigarettes in 24 hours, a sputum Coytoiogy examination shall be

made available in addition to the above procedures.

{4} Termination of employment. The employer snall provide, or make

available, a comprehensive medical exapination witnin 30 calendar days

UCC 005874
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Py o

hefore or after the date of termination of employment of any empioyee wha
has been exposed to airborne concentrations of asbeatos in excess of the
prescrined action level for more than 39 days in the preceding twelve
month period. The examination shail be in accordance with and comparable
to the requirements of the Periocdic examinations stipulated in

im) (3} (L} ~{iv}.

{5} Recent examinations. No medical examination is required of any
employee who has been exposed te airbotne concentrations o©f asbestos
fibers in excess of the prescribed action level f£or mcre than 3¢ days in
the preceding twelve month pericd, if adequate medical records show that
the esmplcyee has been examined in accordance with this section of the

rules within the past one year period.

{6) Employee notification. (i} Any employee found to exhibit any of
the eaffacts which the ezamining physician attributes to the documented
exposure of such employse to alrborne concentrations of asbestos fibers in
excess of the prescribed action level, snall he immediately notified in
writing of the results of tne medical examination. The physician's

cpinion will be in the format prescribed in &6{iii) {(A)-(C).

{ii) &ny employee who has Deen medically examined, and who,
in the opinion ©f a physician gualified tc interpret the results of such

examination administered in accordance with the sgpecifications in

W e Sy
L Papid i n v
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Appendices € & D, based upon the evaluation of the work history,

respiratory symptoms end signs, pulmonary function tests and one or more

cf the emplovees's chest roentgenograms, exhipits significant effects cof

ashestos exposure, shall be afforded the option of transferring from his

or her position to another position in an axesa of the workplace where the

concentration of respirable airborne ashbestos fibers does not exceed the

action level prescribed in these regulations.

{ii1) With crespect o each examination Teguizred Dy Lhis

paragraph, the employer shall obtain a written opinion from the examining

physician, containing the following:

:

{a} The physician's opinion as to whether the examined =mployee

has any medical conditions which would place

the eamploves at

increased risk of material impairment of nis or her health from

exposure to asbestos fibers, or which wogld, direcily or

indirectly, be aggravated by such exposure;

{B) Any recommended limitations upon the employee's exposure to

asbestos fibers, or upon the use of protsctive clothing and

aguipment, such as respirators; ang
(€} A& statement that the enployee has been

physician of any wmedical conditions which

exagination or treatment,

UCC 005876
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{iv) The written opinion shall nOt reveal specific findings

or diagnoses unrelated to occupational exposure to asbestos fibers.

(7} Medical Records. The employer shall ksep an accurate medical
record for each epployee subject to medical surveillance required by

paragragh { } of this section.

{1} A record shall include:

(A) Physician®s written opinion;

(B} any employee medical complaints related to exposure to

asbestos;

pas
W

{C) & signed statement of any refusal to be examined,

accordance with paragraph ( } (i} this section.

{i1i) Bach receord shall bz maintained for at least 40 years,
or for the duration of the employee's employment plus 23 years, whichever

period is lomnger.

(B) Access. access tc  employee medical records shall be in
accordance with the relevant paragraphs of (PR 29, 1310.180L {3) {6} (iii},

effective August 21, 1980, as correcied.

Pren et
[ A

UCC 005877

Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer... Published by AsbestosClaims.Law
ACL Doc 18406 - Page 133 of 165 asbestosclaims.law/library/18406/133


https://asbestosclaims.law/library/18406/133

Appendix &

Minimal training reguirements for physicians supervising the medical

surveillance of persons who are Or have been expcsed to atbestos.

1. Introduction

{i) The eamployer is8 responsible for the szelection and training of

medical advisors.

{ii} The physician needs te be familiar with the product, the processes
involved in manufacture and the controls present in the workplace

which have been designad to prevent unnecessary exXposure to asbestos.
{iii} Educational material and attendance at appropriaste meetings and
courses should be available to the phygicians concerned. Thea
information learned should be communicated $o the employer and
employess to enable them toc be fully aware of the nature of the
effects of expcsure tO asbestos.
2. Objectives

{i) To improve health care in industry.

fif} Do arrive at common sStandards of medical practice.

FAREE R IR T )
S B it 2o
UCC 005878
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{iii} To maintain adequate surveillance of asbestos-~expcsed empliloye2s.

3. HMethods

{i}

(i}

Training should include instructicn in pulmonary physiclogy,
tosicology and clinical assessment in relation to occupational’
heaith,

Physicians should be given leave of absence to attend special
courses and mini-residencies:

(1} at academic centers providing imstruction in  occupational

healith; or
{2) at specialist vcenters for training in the radiology of

asbestos~related disease; or

{3} at both the above.

{iii} Special arrangements must be made £or physicians unable t0 lsave

theirr appointments for post-graduate

should include:

training. Such arrangements

{1} provision of audio-visual training material

UCC 005879
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{2) provision of the standard radiographs produced oy the
International Labor Qffice {ILO} Geneva finternational
Classification of Radiographs ©f Pneumoconioses {Revised 1880)!

as a guide to interpreting radiological appearances.

{3} provision of contact with the nearest sxpert in radiclcgy <f the
pneumcconioses,; pulmonary physioclogists versed in the diagnosis
of occupational lung disorders and boafé certified chest

physicians, capable of resclving problems or doubtful opinions.

{4} Instructional reading material should be provided for the
librazry of every physican responsikle for the medical

surveillance of asbestos—-exposed perIsons.

LRI A
S e P
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APPENDIX B{1l)

INITIAL MEDICAL EXAMINATION
PRIVATE AND CONFIDENTIAL

QUESTIONNAIRE — SELF-COMPLETION

Thirk vou for your willingness 1o participate; yous cooperandion is very impartnt to the success of
ous medicsl program.

This is 3 guestionnaire you ave asked to f) vut. Pleaze snswer the questions as frankly and sccurstely
as possitie, ALL INFORMATION OBTAINED I THE STUDY WiILL BE XEPT CONFIDENTIAL
AND USED FOR MEDICAL PURPOSES ONLY. Your personsl physician witl be informed sbout the
test results if you desire.

The questions can be answered by checking the best aaswe: or by filling in & blank with & number
o2 word.

1. Yes Y

2. Mo,

if you desire help in enswering & question. please put 1 check § ¢ ) in Forz of the question number,
You will be heiped with these questions at the tine of your zppeintrnent.

£xgmple: Do you five in the United States

1. NAME: For Office Use
2. SOCIAL SECURITY ¥ o o o o
1 2 3 4 35 &5 7 B % Card ]
.3 CLOCK NUMBER e e s e e e
10 3F 12 13 34 1S
4, PRESENT OCCLUPATION:
5. PLANT:
6. ADDRESS:
7.
{Zip Code)
8. TELEPHONE NUMBER:
9. INTERVIEWER:
10. DATE: i aanmans e e Bt e
+ i6 17 12 1% 28 2%
11. Date of Birth: o v rans —— vt tons
Montn Day Year 22 I3 24 35 6 7
¥O DAY YR
12. Place of Birth: €28 .31
13. Sex: 1. Male 32)
2. Female
14, What is your maritml status? 1. Single 33
2. Mared
3. Widowed
4. Separated/Divorond
is. ce 1. White {34)
2. Black e
3. Oriental
4, Other
16. What is the highest grade compieted in schocl? (35 - 38}
iFor example: 12 years s completios of high schoot),

UCC 005881
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Mfﬁm use

GCCUPATIONAL HISTORY

174, Have you ever worked full time (30 hours per Ves . 2 Mo

4. Business, Hefd, or industry:

week or more) for § manths or more?

IF YES TO 17A:

. Have you ever worked for 2 year oy more in 1. Yes . 2. No____
eny duny job? 8. Does not apoly
Specify wh/indusery Total years worked
Was dust exposurs: 1. Mild 2. Muoderate 3. Severe ___?
. Have you ever been expased 10 gas or chemical 1. Yes . 2. No .
furnes in your work?
Specify job/induncy Total years worked

Was exposure: . Mid . 2 Moderae 5. Severe ____ 7

. What has been your usual occupation or job— the one you have worked a1

the longest?

1. Job-occupation:
2. Number of years emapioyed in this occupation:
3. Position-job titie:

(Record on lipes the yezars in which you have worked in eny of these industries,
¢.g. 1360-196%)

Have you evey wotked:

E.

z om

o
3
»

s Ina mine? ... e eitraseetoRsara s aianeee sess pvnd s AL REBE e baan e P ST 0 ey

e In 2 quarry? ..

@ In 2 Foundrv? .iimeiennn

© IR 8 POTIZTYT ooieeiinirrneeetsrsnmn rarasce s s b st bers st evss s sbe s -

s In & cotton, Nax o1 hemy wIU? e

oo oera

& Wit 3SDEEI0ST cetreerereermeraneruseureresiatscossrinssnssemrasnerasanseseseasaresis serrests

PAST MEDMCAL HISTORY
Do you considey yourself 10 be in go5d health? .,

ey =
[ B
Z
(@]

I “NO™ state reason.
Have you any defect of ¥ision? e e thaemees senbn e sine
if “YES” state narure of defect.
Huve you any hearing GefeCt? ...cecieironmmreneu seresssses b amrisstaesas

O
O

Q
0

1§ “YES” state newure of defect.

Te vou suffering from or have you ever suifersd fron:
Epilepsy (or fity, seizures, convuisions;?

. Rbsumanc fever?

Kidpey disease?

. Bladders dizease?

Diabetes?

isundice?

LI T ]
agoouaaa
goooan

UCC 005882

(3N

(38}

€33-46}

@1
(42)

(43-44)

43)

(4547

{48}
49}
(56}
0
52)
53}

{54)

(55)

(56}

{S8€)
9
&0
61)
%)
{63}
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For Office Use

9. CHESY COLDS AND CHEST {LLNESSES

5
. : 19A. ¥ you got a cold, does it usually gotovour 1. Yes ___ 2. Mo
chest? {Usually means more than 3 the time) 3. Don't gee volds

20A. ‘During the past 3 years, have you had any 1. Yes __ 2. Mo
chest illnesses that have kept you off work, in-
doors at home. oy in bed?

iF YES TO 20a:

B. Did you produce phlegm with any of these I Yes ____ %. No
chess ilinesses? €. Does nox apply
C. In the last 8 years, how many such illnesses, e Number of illnesses
with (increased) phlegm, did you have which e Mo such illnesses
iasted 3 week or more? 8. Does not apply
21. Did you have any Jung trouble before theage 1. Yes 2. No
of 167
22, Have you ever had any of the following?
JA. Auacks of bronchitis? i ¥es . 2. MNo__..

IF YES TO tA:
B. Was it confirmed by a doctar? B Yeo . 2. MNo____
8. Does not apply

C. At what age was your firs: attack? . A iy yEETR
88. Does not apply

{ 24 Preumonia {include bronchopreumonia)? 1. Yes _ _ 2. Mo
IF YES TO ia:
B. Was it confirmed by a doctor? 1. Yes ____ 2 No
&. Does net apply
C. At what age did you first have it? e Ao in ypeBTR
88. Does nov apply

3A. Hay fever? 1, Yes . 2 Mo
—— 1 YES T0 3A: :
B. Was it confirmed by a docar? 1. Yes . 2 No.___ l
8. Does not apply ’
. At what age did it san? e AFE iR vEETS i
88. Does not apply i

234. Have you ever had thronic bronchitis? LY¥es % Mo __

IF YES TO 23A:

8. Do you still have i3 BoVes . 2 Ne___
&. Does not apply
C. Was it confirmed by 2 doctor? .oYes . 8 Mo____

8. Doz net apply

2. Ar what age did it mani e g i yoTS
83, Ioes not apply

UCC 005883

{&4)

€65}

68}

{67}

(58}

{69}

feda)]
{71 ~72)
a3
04
€75 - 78)
on

8}

19-80)

@) CARD2.

e N ey

Pk o &
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i For Gffice Use
‘ D Dup 1.5

&
24A.  Have you mver had emphysema? . Yoo . 2 Moo &
: IF YES TO z44: ‘
3. Do you mill have it? ). Yes . 2 No.___ M
8. Does not spply
C. Was it confirmed by a doceer? l.. Yeb . 2. MO e (83
&. Does not apply
D. At what age did it stare? —— Age in years 9-10)
88. Does not appiy
254. Have you ever had zsthrna? 1. Yes .. 2. Moo i
e ¥ YEZ TO 28A:
8. Do you still have it? B, Yes .. 2. Mo .. (12)
8. Doz not apply
€. Was i confirmed by 2 dactor? 5. Yes ___ 2. No___ a3
8. Doxs not apply
D. At what age did it stame? e AZE N1 yERTE 3415}
&B. Does not apply
E. If you no longer have i, st what zge did it . Frg Stupped (36-17)
nop? 88. Dooes nwa zpply
26.  Have you ever had:
A. Any other chest iliness? 1. Yes . 2. Mo (18}
I yes. please specify
B. Any chest operations? L. VY. 2 No a9
1 yes, please specify
C. Any chest injuries? 1 Yes 2. No 20
I yes, please specify
27A. Has 2 doctor ever rold vou that vou had heam . Yes .. 2 No____ an
trouble?
e IF YES TO 27A:
B. Hawve you ever had treatment for hears tsouble ). Yes . 2 No ____ Q2
in the past 3§ years? 8. Does not apply
284, Has s doctor ever 1nid you that you had high . Yes . 2 No____ {23)
binod pressurc?
IF YES TO 2BA:
B. Have you had any treaument for high blood 1. Yes . %, No . 124)
pressure (hypenension) in the past 10 years? 8. Does aot apply
29. When gid you Iast have yous chest Xerayed (Year)? .. | oo com e oo
25 26 27 28
30.  Where did vou lest xeve your chest X-rayed {if knowm)?
T3t was the outcome?
IRX S Lt
3 :’.i\..) PR
UCC 005884
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E?r Dffice Use

Card 3.
. FAMILY HISTORY ——e
31, Were either of vour natural parenis ever told &y 2 doctor that they bad 2
chronic tung condition such 33:
FATHER MOTHER
1LYES 2. NO 2 DONT; I YES 2 NO 8 DONT
KENOW KNOW
A. Chronic
bronchitiz? (29 (30
B. Emphysema? 3G
C. Asthma? (333 (3%)
B Lung canger? {351 (3€)
E. Other chest
conditions? ERR R}
F. Is parent currently alive?
(32340}
G. Please Specify
—.. Age i living e Fog0 1 Biving @1
— Age at death — . Age e death (43} (44)
8. Don't know 8. Dont know
H. Please specify cause of death.
(45) (46
s
]
These questions pertzin mainiy 10 your chest. Please answer yes of no if prasibbe. I
2 guestion does not appear (o be applicable 10 you. check the does no¢ apply space. If
you are in doubt about whether ysur answer is yes or no, record ns.
COUGH
32. Do you usually have 3 cough? {(Count a cough 3. Yes . 8. Mo ____ 473
with first smoke or on first guing out-of-doors.
Exclude clearing of throat.} [1f no, tkip to Ques-
tion 32C }
8. De you usuzlly cough s much as 4w Bimesa 1. Yes . 2. No__._ (48}
day. 4 or more days oat of ihe week?
€. Bc you usually cough st all em getting wp, or ). Yes_.... 2. No___ | {49}
firs: thing in the moming?
D. Bo you ususlly cough st el during the restof  J. Yes . 2. Ne . | G®
the day or 2t night? .
LIF YES TO ANY OF ABOVE (324, B, C, OR B), aANSWER THE FOLLOWING:
IF NO TO ALL. CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE.
E. Do you usually cough lke this on most days for 1. Yer 2. Mo .. 51}
3 consecutive months or more during the yess?
( 8. Does not apply
F. For how many years have you had this cough? 5251
Number of vears s
B8, Doss set apply g s ¥
UCC 005885
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PHLEGM i Fos Office Use
33A. Do you usuilly bring up phicgm from your I Yes . 2. No__ {54}
: chest?
{Count phlegm with the firk amoke or on first
going out-of-doors. Exclude phlegm from the ) ¥
nogse. Count swallowed phizgm.}
. {¥ o, skip 10 33C.}

B. Do you usuaily bring vp phlegm ke this an I Yes 2 No . {55}
much 35 twice 3 day, 4 of more days sut of the
week?

€. Do you wually bring up phdegm at all on get- 1, Yes _ 2. N0 o (56)

ting up, or Gt thing in the morning?

D. Do you wusually bring up phlegm at afl during 1. Yes ___ 2 No . 37
the rest of the day or st night?

IF¥ YES TO ANY OF THE ABOVE (334, 8,C, 0B D).
~ ANSWER THE FOLLOWING:
iF NO TO ALL, CHECK DOES NOT APPLY AND SKIP TO 344,
E. Do you bring up phiegm like thison most days  §. Yas ___ 2 No...
for 8 coauecutive months or more during the
year? 8. Does not apply —— || (33)

F. For how many years have you had srouble with
? Number of vears
phlegm 83. Doto not apply

{53-60)

EPISODES OF COUGH AND PHLEGM

34A. Have you had periods or episodes of (in- 3. Yes .. 2 Noo_ (61)
creased?) cough and phlegm lasting for 3
weeks or more zach year?

*(For persons who usually have cough and/or

phlegm)
— IF YES TO 34A:
i B. For how jong have you had at least } sach $2-63)
episode per yeas? Number of years
; 88. Does net apply
WHEEZING
354, Does your chemt ever sound wheezy or whis-
tling:
1. When you have 8 cold? i Y s 2. NO (64}
2. Occasionally apast from colds? POV . & No 65)
& Mos days of nighu? Y e 2 MO 566)
oo IF YES TO £,2,0R 31N 35A:
B, For how maeny years has this been prasent? .
Mumber of yezss &7 -88)
28. Does 0ot 3PPNY e
364. Have you ever had an attack of whesring that 3. V&8 e 2. No ]
has made you feel abors of brepsh? 3}
F YES TO 38a:
B. How old were you when vou had your firt  aeeeo AgE in yeBm 8-
such atzack? 88, Does not spply :
.. Have you had 2 or more such epirodes? 1. ¥es . % No_.__. o
8. Doss not apply
g}rrs'.‘;’;{j D. Have you ever requived medicine or rreatment ! Yoo . & Ko ____ (13}
S foe the(se} attackis)? 8. Does pot 3pply e
UCC 005886
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_f For Cffice Use

S——
SREATHLESSNESS
37, If disabled from walking by any condition
. other than hesri or Jung disease, plzase describe
' snd proceed 1o question 39A.
Mature of condition(): 78}
38A. 'Are you troubled by shortness of breath when 1. Yex e 2. No a5
husrying on the level or walking up a sligh: hill?
— IF YES TO 38a.
B. Do you have 1o walk sfower than peopleof your ), Yes 2. No__.. {76}
age on the level because of breathlessness? 8. Does not apply
€. Doyou ever have (o stop for breath whes walk- . Yes 2 No__. )
ing at your ows pace on the jevel? 8. Doex not apply
D. Do you ever have to s1op for breath after walk- 1. Yes — 2. NO {18
ing about 100 yards (or aiter & few minuwtes)on 8. Dices not epply
the level?
E. Ase you too breathless to leave the house or ). Yes ___ 8. No____ {7%)
breathiess on dressing or undressing? 8. Does nee appiy

TOBACCC SMOKING

3%A. Have you ever smoked cigarettes? (No means 1. Yes ____ 2. Mo
less than 20 packs of cigareuss or 12 oz of
tebacco in 2 Jifetime or less than 1 cigarene 2
day for I yeer.

£ CARD 3

i —— ¥ YES TO 3%a:
8. Do you now smoke cigareties (asof I mmonth . Yes___ 2. Mo ____ )
ago)? 8. Does not apply
C. How old were you wher: you firs stared reg- — Age in yeare (3-4)
ules cigaretie smoking? 88. Does nox apply
D. If you have stopped smoking cigarettes com- —nan A st PEd -6

pletely, how old were you when you stopped?  Check if still swicking
88. Does noz apply

E. How many cigareues do you smoke per day e Cigmreties pey day -8
now? &8. Does not apply

F. On e average of the entive tme you smoked, e Ciggarenes per day {9 - 10}
how many cigaseues did you smoke per day? Does not apply

. Does not apply g

. Not a1 all
. Slighdy
Moderately
Deeply

G. Do or did you inhale the cigareue smoke?

wawe~ B

R LI 4

% A
- e G
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i For Offfice Use

B e
4CA. Have you ever smoked 3 pipe regulary? 1. ¥Yes __ 2. No ____
{¥es means more than 12 oz of tobacco in a
tifeiime .}
. JF YES TO 404
FOR PERSONS WHO HAVE EVER SMOKED A PIiPE:
8. 1. How old were you when you staned o e
smoke 2 pipe regularly? Age

2. If you have nopped smoking 2 pipe tom- e Age stopped
pletely, how old were you when you Check if siil
sopped? smoking pipe

’ 88. Does not apply
€. On the average over the entire time you smoked 2 pipe. how much pipe
sobacco did you smoke per week? oz per week (2 mandasd

pouih of whacco containy 114 0z)
88. Does not apply

D. How muckh pipe tobacco are you smoking now? — o per week.
B8. Not currently smoling & pipt -

E. Do you or did you inhale the pipe smche? 1. Never smoked ______

2. Not at sl
3. Shghaly
4. Moderaely
5. Deeply
41A. Have you ever snoked cigars regulariy? i ¥es o 2 No o
{¥es means more than 1 ciger 2 week for a
year.}
IF YES TQ 41A:
FOR _PERSONS WHO HAVE EVER SMOKED CIGARS:
B. 1. How old were you whxn you started smok- U
ing cigars regularly? Age
2. if you have stopped smoking cigurs com- —— Age mopped
pietely, how old were wyou when you Check if suill
sopped? smoking cigars
a8. Does no: appiy
. On the swerage, over the entire ibme you e CigRATS poY Week
gmoked cigars. how many cigars did you smoke 88, Does not apply
per week?
D. How many cigars are you unoking per weel Cigars per week
v ? $8. Check if not smoeking cigars currently
E. Do or did you inhale cthe cigar smoke? ¥, Never smoked
2. Mot at all
3. Shighely ..
4. Moderately .
5. Deeeply
grEwey f‘\{)
et A
UCC 005888
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{1516}

(19 -201
2

{23 - 24)

(18 - 26)
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APPENDIX B

APPENDIX B(2) : PERIODIC MEDICAL EXAMINATION
( PRIVATE AND OONFIDENTIAL

QUESTIONNAIRE — SELF-COMPLETION

Thask'you for your willingeess to pasticipate; youz cooperation 8 very gnporiant to e success of
ot medicel program.

This & 2 goestionnaire you me asked to fill out. Plesse answer the questions as frankly and scousstely
a1 possible, ALL INFORMATION OBTAINED IN THE STUDY WILL BE XKEPT CONFIDENTIAL
AND USED FOR MEDICAL PURPOSES ONLY. Your personal physicier will be informed aboxt the
tes: resuits ¥ you desize, )

The guestions can te answered by checking the best gnswer ar by filling In 2 Yiank with a ausmbey
o7 wogd.
Exemple: Do you ive in the United Seates 1. Yes 7
2. No.
¥ you desire help in snswering a question, please put 2 cheek { ¢ } in froar of tha question pursber,
You will be helfped with these questions st the time of your sppointment

i, NAME:
2. SOCIAL SECURITY # s e e e e o For (Hikce Uge
1 2 3 4 5 8 37 g8 @

3 CLOCK NUMBER e oren e i e s Card }

I8 31 12 33 34 13
4. PRESENT QUCUPATION:
5. BLANT:

g 6. ADDRESS:
7.
{Zip Code}

8. TELEPHONE MNUMRER:
9. INTERVIEWER:
10, DATE: s Mo i o St cooviR

6 3T 8 19 ¥ 21
11. Date of Birth: o . s, ovorin moemren oo

Momth Day Year 22 23 24 28 36 17
MO DAY YR
3] 1 .
$2. Place of Birth: 3831)
14, What ig your marite) setus? i Bmgde » a3)
2. Maried

3. Widowsd .
4. Separared/Divoreed .. ..,

171, Total yrars exposed to asb
17K, Date of firet zxposure to ssbesios

Frvbeng -,

e Rng S
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19,

sevN LA
s Hog LA T

PAST MEDICAL MISTORY

E For Office Use

YES RO
18A. Do you consider yourself 10 be in good health? .oiivviircicminann, g 0
3 “NO” state reason.
B. Have you any defect of vision? . 0 O
if “YES” state neture of gefect.
£. Kave you any hearing gefect} IS .
If “YES™ nate nature of defesy.
D. A you suffering from or have you ever suffered from:
8. Epilepsy {or fits, seizures, convulzions)? ] [;}
b. Rheumatic fever? o ¢
6. Kidney disegse? o
4. Bladder diseaze? AR
e, Digderes? ZO
f. Jsundice? O 00
CHEST COLDS AND CHEST it LNESSES
isA. U you gee 8 cold, does it wually ge toyour b Yex . I Mo

chesr? {Usually means more than ¥ the time.)

3. Dom't gee coids

20A. During the past 3 years, bave you had 2oy 3. Yes . 2. No____
chest ilinesses that have kepe you off work. in-
doors &t home, of in bed?
o & YES TO 20A:
3. Did you produce phiegm with sny of these 3. Y . 2. Mo __

chas ilinesses?

. In the last 3 yeary, how many such inesses,
with {increased) phiegm, did you have which

8. Doss not apply

Number of illresses
reeeen 190 such illnesses

lasted & week or more? 8. Does vot apply
22, Have you hsd any of the following in the past yenr?
1A, Auazcks of bronchitia? b Yes % No.____
e IF YES TO 14:
B. Was it confirmed by & docror? 1 Ves . 2 Mo
%. Doe: vot apply
€. At what age was your first gtrack? e AR 1D yOBYE

83, Does not 2pply.

1A Porumenis {include bronchepurmamis)r 1. Yes . & Mo

—— IF YES TO 2A:

B. Was it confinmed by 2 docror? b Yes

. At what age did you firsr have it? SV 5 .

&34, Does noe apply

£ Mo _
8. Does noe apply

as 1]

SA. Hay fever? ' 1.

€. Ar what age did & sani?

Yes ... & Pia
EF FES TO 3A:
B. Was it confirmved by & docion? ;. Yes . % No

§. Docs not apply e

oo B ID yRRTS
88. Doss oot apply

UCC 005890

Card 1 8
(54}

5%

(36}

38
59
)
1)
6D
i63)

©4)

{651

{66}

{87)

{69}
oy
021-70)
(3
{143

{15 - 78}

am
08} -

(73 -80%
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{ For Office e

e 26. Have you hed: Card 2
A. Any other chest Hiness? LYes . 2. No_.._ {18}
I yes, please specify
B. Any chesc oprrations? i Yes . % Mo {1%)
i yes, please specify
C. Any chent injuries? . I Yes 2 Mo (20}
i yes. please specify
17A. Has e doctor 10I6 you 1hat you had heart 1. Yes . 2. Ne 21
oubie?
e SE YES t0 27A:
B. Hawve you ever had treatmnen: for hean trouble 1. ¥es _____ 2. Ro €22)
&n the past 10 years? g Does noc apply
28A. Has 2 doctor 10l you thet you had Righ 2, Yes oo 2. KO (23
blood pressure?
F YES TO 284
8. Have you had any fzatment for high blood o Vesoo. 2. No__. {24)
pressure (hypertension) in the past 10 years? B. Does rot spply e

294, When did you fast have your chest Xrayed (¥eas)? ... o oo o
I 2 2 38
30, Where ¢id you last heve yous chest X-zayed (if known)?

What was the outcome? {explsin)

g FAMILY HISTORY

31, Were eicher of your nawural parents ever told by 2 doctor that they bad 2
chronic hung condition such ss:

FATHER MOTHER
LYES 2.NO S.DONT| 1. YES 2.NC 3§ DONT
ENOW RNOW
A. Chronic
Bronchicis? 233 (30}
B. Emphyserna? 313 {32
C. Asnthma? £33) (34
©. Lung cancer? €35) (38}
E. Other chest
cenditions? {373 {38
F. Is parem: currently abive?
(39) (40}
G. Please Specify
— Age if living e Fege H Bving “naen
e Age Bt death e AgE BT deazh {43} (a4)
8. Don't dnow . 8. Don'ckaow __ ..
H. Please specify cause of death.
i83) (88)

T ke
L byt
~ et s 3

UCC 005891
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pesht

These questions periain mainly to your chest. Flease answer yes or no if posmsible. I
s questicn doss not appear 1o b applicable to you, check the doe: not apply space. I
you are in doubt about whether your answer is yes oz ®o, record o,

For Office Lhe =
Card Number i

" coucH

324. Do you usually have & cough® (Count a congh 3. Yo 2. Ne ...
with {irst emoke or on firse going out-of-doors.
Exclude clearing of throst) [if ag, skip to Juss-
ron 32C.)
B. Do you usualiy cough ss much ss ¢toftimess 1. ¥ . 2 Mo
day, ¢ or more days out of the week?

€. Do you usmally cough 2t 23 on gruing vp, or 3. Yeo . 2. No_.
firet thing in the moming?

D. Do you usually cough 22 30 during she rest of 1. Yes. 2 Do
the day or st nighi?

—

IFNC TO ALL, CBECK DOES NOT APPLY ARD SKIP TC WNEXT PAGE.

E. D% vou usually cough like this on most days for 3. ¥os e 3 Mo
3 consecutive months of more during the yesr?
8. Does 20 PPl e

F. For bhow many years have tiad this cough?
you gh Nummber of years

B8. Does wx apply

iF YES TO ANY OF ABOVE (324,5.C.0R D), ANSWER THE FOLLOWING: _

FHLEGM

33A. Do you owally bring up phiegm from your | Yes . 2. No__..
chese?
{Count phiegm with the first smoke or e firn
going out-of-doors. Exclude phlegm from the
mose. Couns swallowed phlegen.}
§if mo, sip ro 33C.)

B. Do you usually bring up phlegm ke this s 3, Yo . & No
much 33 twice & day, 4 ov more days out of she
week?

€. Do you usualby bring up phlegm s all om ges- 1, Yer
ting up, or first thing in the morning?

B. Do you gmeally bring up phiegm st alf duning 1. Yos . 2 Mo
ghe regt of the day o 82 night?

o J—

[

IF YES TO AMY OF THE ABOVE (334, B, C, OR D).
—~ ANSWIR THE FOLLOWING:
IF NO TO AlL, CHECK DOES NOT 4PPLY AND SKIF TO 344,

£. Do you bring up phiegm bke this oo mest doys 1. ¥e2 . & Ne ..
for 8 consecutive monily or more during abe
yese? 8. Does notapply

¥. For how many years have you had trouble with
phicgm? ’ Nursber of veans
88. Dossnot apply .

UCC 005892

47

{48)

(493

30

52-

(54)

{55}

36

{373

58)

§3)

{58 - £0)
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. . : For Office Use

( EPISODES OF COUGH AND PHLEGM

34a. Have vou had periods or episodes of {in- ¥ Yeg . 2. No____ {61}
creased®) eough and phlegm lasiing for 3
weeks or more eack year?
¥{For pesrscns who usually have cough and/or

phlegm)
IF YES TO M4
B. For how long have you had ai least ) such (62-63)
episode per year? Number of years
88. Does not apply
WHEEZIMG
35A. Does your chest ever sound wheesy or whis-
iling:
1. Wher you have 2 cold? b. Yes . 2 No_... {64)
2. Occasionally apan from colds? 1. Yes . 2 MNo___ 65)
8. Mos: days or mighus? 3. ¥es . % No____ 66)

— IF YES TO 1, 2, OR 3 IN 354:
B. For how many years has (iis been presenc? 67-83)
Number of years

68. Does not apply

LS

36A. Have you ever had an auack of wheesing ther 3. ¥Yes ... £ No ___ 595
has made you fee! shont of breath?

—— IF YES TO 36A:

B. How oid were you when you had your firmt . ___ Age in yeann
such attack? 28. Dices not apply 78-78)
C. Have you had 2 or more such episodes? 1. Yes 2, NO s
8. Does not apply 72)
B. Have you ever required medicine or tresument 1. Yes 2. No —r
for thelse) ateackis)? 8. Does not apply 73

BREATHIESSNESS

37. I gisabled frem walking by any condition
other than hesrt or iung disease, please
describe and proceed 0 Question 3%4.
Nature of condition(s):

JBA. Are you yroubled by shostness of breash when ). Yezs . 2 No . %
hurrying on the kvel or walking up a shighe hill? a3

IF YES TO 38A:

B. Do you have to walk slower than people of your L. ¥es ___ 2. No__
age on the level because of breathlosnem? &, Does not apply a8
C. Do you ever have o stop for breath whenwalk- 1. Yes . 8. Mo ... -
ing st your awn pace on the level? 8. Does not 3pply &n
D. Do you ever have 10 stop for breath afterwalk- 1. Yes ___ . MNo.___
ing about 100 yaida (or afier o few minutes) on 8. Does not spply {78)
( the fevel?
E Are you too breathiess to lesve the house or !, Ves . 2 Mo __
breschiess on dressing or undressing? 8. Does not epply 3%
R LAT ST
N
UCC 005893
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YOBACCO SMOKING

3I2A.

- IF YES TO 334:
B.

€.

D.

Have you ever umoked cigaretizs? {No means
fess than 20 packs of cigaretes or 12 o of
wbacco in @ lifetime or lews than | cgarene 2
Zay for ! vear.

i For Office Use

Bo you now smoke cigarettes (33 of | month
ago;

How old were you when you first stanted rog-
vlar cigarete smoking?

3 you have siopped wmoking cigarettes com-
pleizly, how old were you when you stopped?

.

- How many cigareues do you mnoke per day

o ?

. ©n the average of the entire time you smoked,

how mapy cigareces did you snoke per day?

- Do or did you inhale the cigarette smoke?

1.
B.

88.

Check if gtill smoking
88,

. Does noe apply
. Does not apply

. Neot ap 58

. Moderately

ok e B

Yes . 2 No____
Does nos apply

e Age in yean
Dozs not apply

—— Age stopped

Doss not apply

e Cigarettes per day

e Ciggarentes per day

Doss not apply

Slightly

Deeply |

40A. Have you ever smoked 2 pipe regulasly?

e IF YES TG 404:
FOR PERSONS WHO HAVE EVER SMOKED 4

(Yes means more then 12 w of tobacco in 8
tifeione. }

1. VYes . 2 No___.

PIPE.

B. . How cid were you when you maned 10

anoke 3 pipe regulsrly?

2. I you heve stopped smoking » pipe com-
pletely, how old weme you when you
wupped?

B. How much pipe tobacco are you unoking now?
83. Not currenily smoking s pipe

E. Do you or did you inhale the pipe smoke?

88. Does not apply __
€. On the average over the entire time you unoked 2 pipe, how much pips
wwbaceo did you smoke per week? . 0z per week {3 standard
pouch of sobacos contains 134 o)

88. Does nos appiy

i,
2.
8
4.
5.

Age

. fogE S2ODPed
Check if sifl
sthoking pipe

e 02 P2V Wk,

Never smoked
Rotacall
Shighaly
Moderately
Dewply

UCC 005894

{1t CARD 3

-8
¢-10)

(13 )]

12

{1214}

i18 .- 16)

{17-18)

{19-230
an
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For Gifies Une

43A. Have you ever smoked cigan regulariy? I Ves . & WNo__... (iQBD LARD 3
(Yes mears more than 1 cigar 3 week for a
- year.}
& YES TO $1A: —_
FOR PERSONS WHO HAVE EVER SMOKED CIGARS:
8. 1. How old were you when you stsrned smok- {23-24)
ing cigan regularly?
2. §f you have siopped smoking ciga:s com- e A g7 mopped €25 - 28}
pletely, bhow old were you when you  Lheck ¥ will
sopped? smoking cigess
88, Dors ot apply e
€. On the sverage, over the entire uime you e Cigars pev week a1
smoked cigars, bow many cigars did you mnoke 88. Does not appiy :
per week?
. How many tigan ase you smoking per week e Tigars per week 29 - 303
oo 88. Chech if om smoking ¢igsn currentdy ——
E. Do or did you inhale the cigar smoke? 3. Mever smeked an
2 Nsmrall ...
5. Slightdy e
% Moderately Lo
5. Deeply .

e

TEB NG oo
3 &,
— B was

UCC 005895
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hppendix C

Appendix C {1}

Specifications for Chest Roentgenographic Examinations for use in the HMedical

Surveillance of Persons Baposed to Asbestos.

{a)

ik}

[t3]

Every plan for cheat roentgenographic examinations of persons exposed to
asbestos shall be submitted for approval by the Assistant Secretary of
Labor or designated representative within 120 calendar days sfter {insert

the effective date of these regulations}.

The name, address and telephone numbers of the efployeris) submitting the
plan shall be provided to the Assistant Secretary of Labor or designated

representative.

The name, address and telephone numbers o©f the physician who will
interpret and c¢lassify the roentgenograms shall be provided o the

Assistant Secretary ©of Labor of the Secretary's designated zepresentative.

Every chest reentgencgram shall be & single posteroanterior proijection at
full inspiration on a2 l4- by 17-inch film. fThe film and cassetts shball
be capable ©f being positiocned both vertically and horizontally so that
the chest reentgencgiram will include both apices and costophrenic
angles. If a person ig too large to permit the above requirements, then
the projection 'shall include bDoth apices with minimum lo8s of the

costophrenia angle.

IR L

UCC 005897
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{e)

{£}

ig)

The employee shall be disrobed from the waist up at the time the
roentgenogram is given. The facility shall provide a dressing area and
for those persons who wish to use cone, the facility shall provide a clean

gown. Pacilities shall be heated to a confortable temperature.

koentgencgrams shall be made only wWith a diagnostic X-ray machine having

a rotating anode tube with a maximum of & 2 wm. source (focal spot).

Except as provided in'pa:agraph {h} of this section, roentgenograms shall
be made with units having generators which comply with the following (1)
The generators of existing roentgenographic units acguired DY the
examining facility prior to July 27, 1973, shall have a minimum rating of
200 mA at 100 kVp,; {2) generators of units acguized subsequent to that

date shall have a minimum rating of 300 m4 at 1235 x¥p.

MOTE: A generator with & rating of 150 kVp, is recommended.

{h) Roentgenograms wmade with battery-powerad amobile or portable
equipment shall be made with units having a minimum rating of 100 ma ac

110 KkVp. at 500 Hz, or of 200 mA at 110 kvVp, at 50 Hz.

{i; Capacitor discharge and field emission units may one used if the
model of such units is approved by OBHA for guality, performance, and
safety. OSHA will consider such units for approval when listed by a

facility seeking approval.

LA S .
R 1

i

A L I Ep

UCC 005898
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{3) Roentgenograms shall be given only with equipment having a
beam-1imiting device which doea not cause large unexposed boundaries.
The beam limiting device shall provide rectangular collimation znd shall
be of the type described in part F of the suggested State regulations for
the control of radiation cf (for beam limiting Sevices manufactured aftar
August 1, 1974} of the type specified in 21 CFR 1020.31i. The use of such

a device shall be discernible from an examination of the roentgencgram.
{8} to insure high guality chesi roentgenograms:

{1} The maximum exposure time shall not exceed 1720 of a second
except that with single phase units with a rating less than 300 m2
at 125 kVp. and subjects with chests over 23 om. postercanterior,

the exposure may be incresased to not more than 1/10 of a second:

{2} The source or focal spot to f£ilm distance shall be ab least &

feet;

{3} Medium-spesd film and medium speed intensifying screens shall

be used;

{$) PFilm-screen contact shall be maintained and verified at & ;onth

or shorter intervals;

I LR 4
1 v _ﬁ{\, -~
T Rwis Py 3,

UCC 005899
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{5) Intensifying screens shall be inspected at least once a month
and clesned when necessary by the method recommended by the

manufacturer;

{6) &ALl intensifying screens in a cassstte s=nall be of the same

type and made by the same manufacturer;

{7) When using over 90 kV., a sulitabie grid or other meana of

reducing scattered radiation shall bea used;

{8) The geometry of the radiographic system shall insure that the
central axis (ray) of the primary bpeam is perpendicular to the plane

of the film surface and impinges on the center of the fiim;

{3} & formal guality assurance programr shall be established at each

facility.

{1} Radicgraphic processing:

(1} Bither automatic or manual film processing is acceptable. A
constant time-temperature tachnique shall be meticulously employed

for manual processing.

£23 if mineral or other impurities in the processing water

introcduce difficulty in obtaining & nigh-guality reoentgenogram, a

suitable filter or purification system siall be used. e sengy
Codwaglind
UCC 005900
Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer... Published by AsbestosClaims.Law

ACL Doc 18406 - Page 156 of 165 asbestosclaims.law/library/18406/156


https://asbestosclaims.law/library/18406/156

{m) Before the employee is advised that the exanination 15 concludeqd,
the roentgencgram shall be processed and inspected and accepted for
guality by the physician, of if the physzsician is not available,
aceceptance may be made by the radiclogic technaolngist. In a tase of
a substandard roentgencgram, another shall be immediately made. All
substandard roentgenograms shall be clearly marxed as rejected and

promptly sent for disposal.

in} An electrical power supply shail be used which complies with the
voltage, curtent, and regulation specified by the manufactuzer of

the machine.

(e} A densitomeiric test object may be required on each roeatgencgran

for an objective evaluation of film guality.

{p! BEach roentgenogram made hereunder snall bdes permanently and legibly
marked with the name and address or approval number of the facility
at which it i3 made, the social security number of the empioyee and

the date of the roentgencgram.

fie2 gy
S A LS LS D
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appendix C

Appendix C(2}

SPECIFICATICONS FOR INTERPRETATICH,
CLASSIFPICATION, AND SUBMISSICH OF

CHEST ROENTGENOGRAMS

Interpreting and classifying chesgt roentgencgrams.

{aj

{b)

{cy

{@;

Chest roentgencgrams shall be interpreted and claessified in accordance
with the ILO-U/C classification system and reccrded on a Roentgenographic

Interpretation Form (Form CSD/RIOSH (M) Z.&}.

Ruentgenograms shall be interpretad and classified only by 2a physician
who regularly reads chest roentgenograms and wa0 Has demonstrated

proficiency in the use of the ILO-U/C classification system.

All interpreters, whensvez interpreting chest rosntgencgrams iade under
the act, shall have immediately avallable for refersnce a complene sst of
the 1L0~U/C International Classificaticn af Radiographs for

Prneumoconingas, 1984.

Proficiency in evaluating chest roentgencgrams f£or roentgenographic

guality and in the use of the ILO-U/C classification for interpreting

FRERETATS

U hwed o

(o

UCC 005902
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chest roentgenograms f£or pneumoconiosis and other diseases shall be
demonstratad by those physicians who desire to be "B® readers by taking
and passing a specially designed proficiency examination given on behalf
of or by NIOSH at & time and place specified by NIOSH. Each physician
must bring a complete set of the ILO-U/C standard reference radiographs

when taking the examination.

;”t‘_ﬁ‘:\;{‘.l‘d
By R

ki
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Appendix D

Appendix D - Pulmonary Function

Standards for Asbestos Standard

The spirometric measurements of pulmonary function shall conforz to the
following minimum standard, and these standards are not intended to preciude

additional testing or alternate methods which can be determined to be superior.

I. APPARATUS

{a} The instrument shall be accurate te within +30 miliiliters or within %3

percent of reading, whichever is greater.

{b} ‘the instrument should be capable of measuring vital capacity from 0 to 7

iiters BIPS.

{c) The instrument shall have & low ineztia and offer low resistance to

airfiow such that tne resistance to airflow at 12 liters per second aust

3

be less than 1.5 om 820/(lite:/sec).

The zero time point f£or the purpose cf timing the FEV)_ shalil be

e
[
-

determined by extrapolating the stespest porticn cf the velume time curve
back to the maximal inspiration volume (1,2,3,4} or by an equivalent

Mmethod.

IR A A

A, "\_’5
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{e) Instruments Iincorporating neasurements of airflow to determine volume

shall conform toc the same volume accuracy stated in ia) of this section

when presented with flow rates from gt least @ to 12 liters pefr second.

{£) The inatrument or user of the instrument Rust have a means of correcting

volumes to body temperature saturated with water vapoer (BTPS) under

conditions of varying ambient aspiromster temperatures and barcmetric

Pressures.

{g} The instrument used shall provide a tracing or daisplay of either £low

versus volume versus time during the entite foroed axpiration. A tracing

oz display is necessary to determine whether the patient has performed

the test properly. The tracing must be stored and available for recall

and must he of sufficient size that hand meaurements may be made within

requirement of paragraph {&; of this secrion. Xf a paper record is made

it must have a paper speed of at least 2 om/sec and a volume sSenesitivity

of at least 10.0 mm of chart per liter of volane.

ih) The inmstrument shall be capable of szccumulating foz

seconds and shall pnot stop accumulating wolume before

minimun of 10

{1} the volume

change for a2 3.5 second interwval is less than 25 milliliters, or {2) the

flow is less than 50 milliliters per second for a 0.5 second interval.

UCC 005905
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{i} The forced vital capacity (F¥C) and forced expiratory wolume in 1 second

{(FRV. |} measurements shall comply with the accurance regquirements

1.0
gtated in paragraph {a) of this section. That 13, they should be
accurately measured to within +50 ml or within +3 percent of reading,

whichever is greatez.

{3} The instrument must be capable of being calibrated in the field with
respect o the FE‘I:L and ®C. Tnis calibration of the ?EVl and FVC
may be eltner directly or indirectly through volume and time base
measurenents. The volume calibration source should provids a volume

displacement of at least 2 liters and should be accurate to within +30

miliijliters.

1I. TECHERIQUE FOR MEASUREMENT OF FORCED

VITAL CAPACITY MAMEUVER

{a} Use of 2 nose clip is recommencded but not required. 7The procedures shall
be explained in simple tezms to the pacient who shall be instructsd to
iloossn any tight clothing and stand in front of the apparatus. The
subject may sit, but care snould be taken on repeat testing that the same
position be used and, if possible, the same spirometer. Particular
atctention zhall be given to insure that the chin is slightly elevated

with the neck slightly extended. The patient shall be imstructed to make

UCC 005906
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a full inspiration from a normal breathing pattern and then blow into the
appa;atus, without intecruption, a8 hard, fasz, and completely as
possible. At least three forced expirations shall be carried out.
During the maneuvers, the patient ashall be obsefved for compliance with
instr&ctians. The explrations shall be checked visually for
reproducibility from £low~volume oz voiume—time tracings or displays.

The following =fforts shall ba judged unacceptable when the patient:
1. nas not reached full inspiration preceding the forced sxpiration,
2. has not used maximal effort during the entire forced expiration,

3. has rot continued the expiration for at least 5 seconds or uatil an

obvicus plateau in the volume time curve nhas cccurred,
2. has coughed or clsed his glotiis,

5. has an obstructed souithplece or a leak around the mouthpiece

{obhstruction due to toague being placed in fLront of wmouthpiece,

false teeth Ffalling in front of mduthpiece, ete.},

&, nas an unsatisfactory stari of expiration, one characterized by

excessive hesitation {0z flase starts}, ansd therefore not allowing
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back ertrapclation of time 0 {extrapolated voiume on the volume time

tracing must be less than 10 percent of the FVC},

7. has an excessive variability bpetween the three acceptable curves.
The variation between the twe largest FVC's and ?Evl's of the
three satisfactory tracings should not exceed 10 percent or * 100

milliliters, whichever is greater.

{b} Periodic and routine recalibration of the instrument or method £or

recogding PFVC and FEV should be priormed using a syringe or other

.0

volume source 0f at least 2 liters.

IZY. INTERPRETATION OF SPIROGRAM

{a} The first atep in evaluating a spizogram should be to determine whether
or not the psatient has performed the test properly or as described ip 1
above., FProm the three satisfactory tracings, the forced wital capacity

(FVC3} and forced expiratory volume in 1 second {FEV } shail be

L.2

measured and recorded. The largest oObserved FVC and largest observed

P’Zvl zhall be used in the analysis regardiess of the curve(s; on which

they oCcur.

R XY
L A xt.j,&,).,a
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{b) The following gquidelines are recommended for the evaluation and
managesent of worksrs exposed to asbesios dust. It is important to note
that empioyees who show reductions in 2?'5:"1.71“0 andé FVC below 75% of the
predicted values, or reductions in both measured values of 3 percent or
greater from their initial screening exam, should be re-evaluated within
2 period cf one moath. Those whd show consistent decrease in  lung
function, as compared to the predicted values in Tables 2-5, should ze
assessed by the physician and a recommendation g¢iven with regard to
suitability of the employee to continue in an occupation where the

potential exists for exposure’ 1o alrborne cooncentrations of asbestos

fibers in excess of the prescribed action level.

I¥v. QUALIFICATIONS OF PERSONNEL

ADMINISTERIRG THE TEST

Technicians who perform pulmonary function testing should have the basic
knowledge required to produce meaningful resul:zs, Training consisting of
approximately 16 bhours of formal instruction should cover the following
areas. Persons who successfully compiete the course will be cerxtified by COSHA

or their designee.

(a} Basic physiclogy of the forced wital ecapacity maneuver and the

determinants of alirflow limitation with emphasis on the relation to

teproducibilty of results.

L B R
“ 223
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