
1331 Pennsylvania Avenue, NAW. 
Washington, .3.C. 20004 
ROQ-7I7-AVO ~ 

fe Organization Resources 
Counselors, inc. 

May 25, 1384 

RECEIVES 
Docket Officer 

Docket No. H-033C JUN 884 
Room S-621i2 

U.S. Department of Labor . (. LEWINSGHN, M.D. 
Third Street and Constitution Ave., N.¥. 

Washington, B.C. 20210 

In Re: Notice of Praposed 
Rulemaking (49 FR 14116) 

Occupational Exposure to 
Asbestos. 

Dear Sir or Madam: 

On Tuesday, April 10, 1984, OSHA published in the Federal Register 
a Notice of Propcsed Rulemaking {NPR} on Occupational Exposure to 
Asdestos. Tne NPR requested data and comments on OSHA's proposed 

revisions to its Asbestos Standard 1910.16061. 

Organization Resources Counselors, Inc.,. (ORC) sponsors an Gecup2- 

tional Safety and Health Group which is composed of about 69 

eompanies from &@ wide range of industries and with employment size 
ranging from medium to large, Ail of these companies have a strong 

commitment to employee safety and health. Tne members of the 
Group work with ORC on OSHA rulemaking activities and other aspects 
of employee safety and health. Although this statement was prepared 
in consultation with member companies, the views it presents are 

soleliv the responsibility of ORC. Independent comments may be 
submitted by ORC member companies. 

ORC commends OSHA's action in undertaking the revision of 191¢0.1001. 
Such a revision is long overdue, because many provisions «ef the 
present standard do not reflect the increased understanding of the 
disease process associated with asbestos or the range of actions 

that can be undertaken to control potential exposure to it. @OXC, 
recognizing the need to impose stricter controls an emplovee exposure 

to asbestcs, developed and submitted to OSHA on dune 6, 1989 a 
Recommended Hevision of 1810.10u1,. 
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it is widely rerognized that exposure to asbestos fibers can be a 
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 associated with exposure 
to asbestos fibers. 

Recognizing the necessity to closely control employee exposure to 
asbestos, we must aleo 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. 

43 our understanding of the risk presented by 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 

administrative 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 OSEA makes much needed revisions to its Asbestos Standard, it 
must recognize that the new standard will be applied to conditions 
ef exposure existing in 1984 not 1944. OSHA's revised Asbestos 
Standard will be applied to reduce exposures that in a majority of 
eases are already below 0.5 fibers per cubic centimeter of air. 
Thus, caleulations of benefit and risk must be based on studies 
wich reflect today's exposures not yesterday's! 

In its revised Recommendations For Revision of 1916.1G61 
(May 25, 19843) ORC is recommending two permissible concentrations 
of asbestos fibers: 

(1) Permissible Airborne Concentration: (PAC) Intended to regulate 
ambient concentrations of airborne asbestos on the worksite to 
0.5 ff/ee, or less. 

(2) Permissible Exposure Limit: (PEL) Intended to regulate 
actuai employee exposures to asbestos fibers, (fibers inhaled 
into the lungs), to 0.2 f/ece. 

In the accompanying material, OKC has submitted @ modified version 
of its Recommended Hevision of 1910.10G1 along with comments and 
additional data concerning xey elements of any asbestos standard. 

go cee er 
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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 our submission. 

Sincerely, 

> .  & a, Reker 1 Sere 
Richard F. Boggs, Ph.D. J { 
Vice President 

RFB: iki 
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Introduction 

ORC has for some time been concerned with the degree of protection 

that is mandated by the existing OSHA Asbestos Standard, 1910,1001. 
ORC first expressed its concern by developing and transmitting to 
OSHA @ recommended asbestos standard on June §, 1983. 

This recommended Standard describes the elements of a responsible 
and comprehensive approach to centrolling employee exposure to 

asbestos. At the time of its original submission, GRC did not 
discuss respiratory protection. However, a considerable body of 
recommendations regarding respirator use have been included in 
this document. 

ORC has also made some modificetions in its treatment of Permissible 

Exposure Limits to eliminate internal inconsistencies and to assure 
that the definitions accurately reflect its original intentions. 

In the material that follows, ORC will diseuss the meaning and 

intent of the changes that it has mede to its original June &, 
1983 submission to OSHA, elements of a responsible respirator 
program, as well as key points for OSHA to consider in its revision 

of 1910.19001., 

OSHA'S NPR A Disappointment 

OSHA'S NPR, while welcomed by ORC, is nevertheless a disappointment 

because of its indeterminate nature. So many key points are unfocused 

in the present NPK 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 avoided, and questions asked in 
their stead. 

The Need For Latitude 

While recognizing the need for latitude in rulemaking, and agreeing 

in principle with that need, ORC is concerned the present NPR 

ailows OSHA too much latitude on a variety of crucial issues, with 

littie or no chance given for public comment before the final 
standard is issued. 

A Factual Misunderstanding of ORC’s Previous Submission 

In OSHA'S discussion of the Regulatory Impact Analysis and Regulatory 
Flexibility Analysis Seetion VII, part D, Regulatory Alternatives, 
page 14135, under the heading, Organization HKesource Counselors, 
ine. , Proposed Standard, OSHA indicates that the ORC propesal 

recommended setting different PELs for different asbestos fiber COEDS 
eae Ne De 

types. “ 
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This is a@ 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 asbestos" if and used two and a half pages 4f 
discussing the reasons why it chose to recommend a single level 
for all asbestos varieties. ORC requests that OSHA correct tkis 
error at the earliest opportunity. 

Regulatory Outlook For Asbestos 

Asbestos is & proven carcinogen of long standing. Volumes of 
scientific work attest to the fact that asbestos produces both 
lung cancer and mesothelioma, It must also be recognized thet 
there is no scientifically defined threshold that can be determined, 
below which asbestos presents no risé, 

We all live in a world in which there are many risks, and unfertun- 
ately no way has been devised to eliminate them all, Virtually 
nothing is done in life without some exposure to risk. Clearly 
the exposure to asbestos is one of those risks. It is incumbent 
upon all of us, employers, government and workers to determine the 
nature and degree of the problem existing today and then to implement 
controls that wlll reduce the current and future risks. 

It does no good, and may do harm to base present regulatory actions 
On Aistorical exposures which ere no longer relevant. Disease 
that we see today, however unpleasant and unfortunate, is, for the 
most part, the result ef exposures to asbestos that took place 
30-40 years ago. 

when preparing to revise regulations eoncerning ashestos, we must 
recognize that workplace conditions common in 1944 have drastically 
changed in 1984. in 2984 asbestos is widely recognized as a hazardous 
material, and few will use it where a reasonable Substitute exists. 
The uses of asbestos, commercial and military, are shrinking 
rapidiy and in a few more years may virtually disappear, 

AS &@ result of the lessening use of asbestos, employment in the 
asbestos producing and manufacturing industries is shrinking ra- 
pidly, @ precess that will continue to accelerate as more worsgable 
Substitutes are found. We must recognize nevertheless that there 
are still uses of asbestos for which we have found no suitable or 
practical substitutes. For example, ao 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. 

othe ays 
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Major Sources of Gccupational Exposure to Asbestos 

The major sources of accupational exposure to asbestos today, rip- 
out, removal and demolition, are at least in pert derived from the 

new awareness of the potential hazard that asbestos presents. Even 
here the problem has finite dimenisions, and is limited by the 

amount of asbestos materials installed in the past. Oniy smali 
amounts of asbestos are still used for any purpose other than 

friction materials. 

As the existing base of commercial plants and buildings is ren- 
ovated or rebuilt, asbestos is removed and not replaced. New 

construction uses very small amounts of asbestos, and will secon 

use none. With regard to friction materials, there is new evidence 

that exposures to chrysotile asbestos during manufacture or 
instaligtion and maintenance may not present the degree of risk 
previously essumed. 

What Needs To Be Done 

We need to recognize both the magnitude of the problem as it pres-~ 

ently exists and the practical solutions available. Where are the 

rotlems? What are the current exposures? What is being done about 
it? What can be done to minimize the impact? 

For the great majority of those working with asbestos today, ex- 
posures (fibers actually inhaled into the Lungs) are at or below 

0.5 fibers/cubiec centimeter, (f/ee}. ORC believes that it is 
inappropriate for anyone to breathe asbestos fibers, above 0.2 

ffee, and in fact there are many ways to avoid such exposures. We 
must, hawever, recognize the necessity of dealing with asbestos 

until it can be eliminated from our working environment. 

A Practical Compromise 

It seems reasonable to make a practical distinction between the 
ambient concentrations permitted, and the actual personal exposure 

that is allowed. it is possible through the use of engineering 
controls ar ather feasible technology to lower ambient concentrations 

of asbestos to a practical, achievable level, AND control individusi 
exposures to a different and lower concentration. 

FA 6 wey 
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One mist recognize the necessity of working with asbestos in many 

operations and should allow reasonable ambient concentrations, 
while refusing to allaw potentially dangerous individual exposures, 
Modern respiratory protective equipment and improved work practices 
allow this to be done. In fact, as we will demonstrate, this 

is already the norm in most properly run operations in this country. 
in today's industrial environment, employee exposures to concentra~ 

tions of asbestos above G.2 f/ee need not and should not take 
place. 

Permissible Concentrations 

On June 6, 1983, ORC transmitted to OSHA its suggestions for the 
revision of OSKA's asbestos standard, 1910.1001. On page 62, 
(ce) (1) ORC recommended that "The eight hour time weighted average 
airborne concentration of asbestos fibers to which any employee is 
exposed shail not exceed 0.5 fibers per cubic centimeter of air..." 

The letter of transmittal to [then] Assistant Secretary Thorne 
G. Auchter, which accompenied GRC's request for reconsideration of 
the asbestos standard PEL, stated that: "GRC 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 to ORC's actual intent. 
It was not OXC's intent to recommend that employees be allowed to 
breath air contaminated with 0.5 f/ee without respiratory protective 
equipment. 

ORC's Intent 

it was OKC's intention to recommend that the ambient concentration 

of asbestos fibers allowable be lowered from 2 fibers to 0.4 fibers/ec. 

A Problem OF Definitions 

The basic problem centers ground OSHA's definition of "exposure” 
whicn is defined as being “irregardless of the use of respirators”. 

It is ORC's opinion that to define "exposure" as USHA nas, is 
wrong. This is so because an individual wearing & properly fitted 

respirator is actually exposed {inhaling into the lungs} te a 

aan vane ™ 
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eoncentration of asbestos fibers lower than ambient levels. The 
actual individual exposure can be determined by dividing the rated 
Protection Factor {PF} of the respirator inte the ambient con-~ 
centration. 

PERMISSIBLE AIRBORNE CONCENTRATIONS AND PERMISSIBLE EXPOSURE LIMITS 

in its revised Recommendations For Revision of 1910.1001 

(Hay 25, 1984} ORC is recommending two permissible concentrations 
of asbestos fibers: 

{i} Permissible Airborne Concentration: (PAC} Intended to regulate 

ambient concentrations cof airborne asbestos on the worksite ts 
0.5 f/ee, or less. 

(23 Permissible Expcsure Limit: (PEL} Intended to regulate 
actual employee exposures to asbestos fibers, (fibers inhaled 

into the lungs}, to G.2 f/ee. 

Permissible Airborne Concentration (PAC) 

(15 Ambient worksite concentration. The eight hour time weighted 

average airborne famblent} concentration of asbestos fibers in 
which any employee may work shall not exceed 0.5 fibers per 

cubic centimeter of air, except as in (2) below. 

2) If circumstances require that an employee work in ambient 
airborne concentrations of asbestos fibers above 0.5 f/fee, and 

it nas been established and documented that engineering controls 

cannot bring this down to 0.5 ffec or below, such circumstances 
shall require that &ll employees be equipped with air-line ; 

{supplied air} or pesitive pressure, Self-Contained Breathing 
Apparatus (SCHRA}. 

(3) This level, 0.5 f/ec, would require that the workforce be 
protected by the use of respirators with a minimum PF of &, 
From 0.5 f/ee down, the use of negative pressure respirators 
would be arceptable if they were capable of being fit-tested, 

either qualitatively or quantitatively, and used High Efficiency 
Particulate (HEPA) filters. Above 0.5 f/ere employees must be 

equipped with air-line respirators, or positive pressure SCBA. 

Fermissible Exposure Limit {PEL} 

The eight hour time weighted average airborne concentration of 

asbestos fibers to which any employce may be exposed shall not 
exceed 0.2 fibers (inhaled into the lungs} per cubic centimeter of cues tes 
air. LR 
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This is the airborne concentration of asbestos ?Pibers, at or 

below which employees need not wear respirgtors, 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 heing that which is actually inhaled into the lungs. At 0.5 
fibers/ce, the use of a fit-testable respirator equipped with HEPA 
filters and a PF of at least &, will bring actual employee exposure 
down to 0.1 fibers/cee. A pretection factor of 10 would yield an 
actual exposure of .05 fibers/ec. 

it is ORC's judgement that the PAC/PEL approach discussed above 
would be a practical solution 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 airborne concentrations of asbestos in stripping 
and removal operations should not often reach a TWA of 0.5 fibers/ec. 

PRACTICAL METHODS TO CONTROL ASBESTOS EXPOSURES 

There is nething mysterious about controlling employee exposure to 

asbestos. The basic methods and approaches have been known for 

many years, represent basic good industrial hygiene practice and 
are effective. 

Many industries have developed effective ways to deal with the 
problems presented by the necessity to handle asbestos containing 

materials during maintenance and repair cperations. These methods 
when properly implemented and enforced can assure that ambient 
levels remain low and that employees are not exposed above 0.2 ffec. 

Some of the basic elements of effective programs for safely handling 

asbestos containing materials are: 

(1) The existence of an integrated health and safety program 

Within the company. 

{2} A written program for handling asbestos containing materials. 
This should detail standardized techniques for all aspects of 

such operations. 

(33 Training of potentially exposed employees in the use of the ; 

Standardized techniques. oo PLY 
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(4) Training in the use of appropriate personal protective equip. 
ment including respirators. 

(5) Validation of standardized techniques through the monitoring of operations and the maintenance of records that establish e “historical” standard for ambient levels generated by such 
techniques. 

(6) Striet enforcement of al] general and specific health and 
Safety program techniques within the company. 

(7) Identification of asbestos containing materiais, 

(8) Isolation of the removai area where feasible and/or appropriate (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 

Gisruption of the material. 

(1i}) Prompt disposal of removed asbestos containing material packaged to prevent the release of fibers, 

(12) Proper use of &Appropriste protective clothing and equipment. 

(23) Qualitative or quantitative fit-testing of all respirators 
used. 

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

(15) Prompt and appropriate cleaning/disposal of contaminated 
protective clothing and reSpirators/cartridges. 

(16) Prompt and therough washing of all exposed parts of 
the body. 

(173 Collection and appropriate disposal of asbestos debris, 
and contaminated water. If debris are ary they 
should be rewetted. 

(18) Periodic monitoring of asbestos removal operations 
after a "historical" record has been established 
for levels generated by a particular technique. 

{13} Insistence that all contractors establish and follow 
safe effective techniques for ali asbestos removal 
operations, including monitoring. 

ca a ry 
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Results Possible With a Good Program 

Application of the above recommendations and any others that are 
found necessary for a particular situation will generally result 
in low ambient levels of asbestos fibers being generated during 
stripping and removal operations. The Standard 012 Company (Indiana), 
in testimony submitted to GSHA concerning the asbestos NPR, showed 
that: "of 322 personal samples in our files, 259 had measured 
concentrations below two fibers/ec. and only 15 samples or & 
percent exceeded 10 f/ee." 4/ When only wet removal techniques 

_ are examined only 2 of 132 had concentrations over 2 fjee. These 
examples are not time weighted averages (TRA). 

Over the last two years, as the Company tightened its program, 
only one personal breathing zone sample out of 72 exceeded 0.5 
fibers/ce and when converted to 4 TWA, none exceeded 0.5 Lfoce 
"Tt can thus be concluded that asbestos exposure in our industry 
for asbestos removal will not exceed 2 f/ee as a time-weighted 
average, under any foreseeable circumstances. Further, proper use 
of wet methods can bring expesures below a TWA of 0.5 f/ee ana 
consistently prevent ceiling levels above 10 f/ee.”" Sf In the 
operations described by Standard O11 (Indiana), a respirator with 
& protection factor of 5 would yield an actual exposure of 0.2, @ 
PF of 10 would be equivalent to an exposure to 9.05 ffec. 

In a recent study done by International Paper, only 1.4% of all 
TWA determinations were above the GSHA PEL, and only 2.2% ef the 
ceiling determinations. For the TWA determinations, 53.6% of the 
samples were below 0.1 ffec, while for the ceiling samples 12.9% 
were below 9.1 of 46.8% were between 0.1 and 0.5 ffee. G; 

Dealing With Contractors 

Large companies, such as Internationa? Paper (IP), have developed 
integrated health and safety programs that recognize the necessity 
to deal effectively with asbestos removal contractors. Not all 
contractors are trained or skilled in ashestos removal, and it is 
important that the hiring company let the contractor know exactly 
wnat Will be required, 

International Paper notifies the contractor of its responsibilities 
under 1910.1001 and that it expects the requirements to be met or 

-exceeded. The contractor is made aware that its performance will 
be reviewed and audited. The degree of contractor preparation for 
& particular job is monitored, aad the company provides contractors 
with copies of its asbestos work practices, a copy of its asbestos 
removal video tane, the OSHA Standard, and scheduled meetings with 
the contractor to discuss 411 aspects of the removal job. Ff 
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The contractor is asked to supply ali of its own equipment, te 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 the contractor employees is reviewed, and 
if there is not a large enough pool of trained employees available, 
the contractor may be asked to begin a training program to ¢ecorrect 

the problem. Finally, the hiring facility is provided with a 
ehecklist to make sure that all requirements are met. &/ 

Shipbuilding and Repairing 

The shipbuilding and repairing industry has historicelly had some 
of the worst asbestos problems of any industry. Asbestos exposures 

in shipyards during World War II led to much of the present day 
asbestos related disease. However, the application of good industrial 
hygiene practice has reduced to manageable levels or eliminated 
problems with asbestos exposures. 

The control of asbestos exposures in shipyard work was discussed 
in detail at the March 27 &@ 28, 1984 ORC Asbestos Symposium. Mr. 

Norman Beddows looked at particular work practices in shipyards, 
and showed how they could be used to eliminate much of the genera 

tion of airborne asbestos fibers. For those situations where work 

practices or engineering controls could not control fiber release 
to a reasonable level, Mr. Beddows describes the requtrements and 
implementation of a thorough and effective respirator program. 

Such a respirator program, once implemented is, of course, applicable 
to many other potential hazards besides asbestos. 3/ 

The Newport News Shipbuilding and Drydock Company has, over the 
last seven yeers, instituted a comprehensive, integrated health 

and safety program to deal with the problems involved in the ship- 

building and repairing industry. Hr. James Thornton, from the 
Newport News Shipbuilding and Drydock Company, has presented to 
OSHA an outline of the safety and health program developed by the 
Shipyard to deal with potential asbestos exposures, and to assure 

the effective use of respiratory protection. 

The removal of asbestos from shipboard installations represents 
one cf the most difficult removel situations. Ship engine rooms 

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

ship and present severe entry and egress problems. Yet, as demon- 

strated by Mr. Thornton, these problems have been overcome, employees 

have been and are protected from excessive exposure to asbestos, 

and it is done on a regular basis. 

As we have seen, some Shipyards, with their acknowledged problems, 

have developed and implemented programs to control employee exposure 
while performing difficult operations. The application of basic 

industriai hygiene and safety principles to the problems of asbestos 
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exposure can reduce and contrel employee exposure. The same princ- 
iples can be applied by any modern industry, and need net be pre- 
hibitively expensive, The key is that all such control measures, 
to be most effective, must be part of a comprehensive, integrated 
health and safety program, 

Integrated Safety and Health Programs 

The most basic requirement to effectively control employee exposure 

to asbestos is the existence of @ well planned integrated program 
for controlling hazards in all operations within a company or a 
facility. The program must involve management as well as labor, 
and it must become an integral part of planning for every kind of 

operation within & company, 

The program is a philosophical and ethical approach to protecting 
employee health and cannot be imposed from without. The passage 
of a regulation establishing new requirements for dealing with a 

Substance m&y not markedly improve the protection that an employee 
receives if the philosophical commitment is mot there. 

No matter what PEL is set by a standard, the ultimate protection 

that &n employee receives is directly dependent on the quality of 
the program within a particular organization. The cansistency of 

the day to day enforcement, the insistence on obedience to the 
established rules, and care and attention to details are the 
determinants of the quality of protection an individual receives. 

Too often, excessive attention is paid to the results of formal 
monitoring exercises, and too Little to the day toa day enforcement 

Gf the whole program. A recent article, based on the results of a 
1982/83 asbestos working group report on conditions relating te 
asbestos handling in British industry, found that, often, even 
though the formal sampling numbers were below the required limits, 
the overall quality of the health and safety programs were poor. 
The author of the article indicated that the real problem was 4 

reliance on numbers rather than common sense. Both industry and 
OSKA need to pay more attention to the benefits of comprehensive 
health and safety programs. 10/ 

Engineering Controls May Be Difficult 

Most situations that involve exposure to asbestes in general industry 
involve the removal or stripping of insulation containing asbestos. 

One characteristic of most rip-out or removal jobs is that they 
are not amenable to engineering controls. Engineering controls 
work best where there is a fixed work site, or the work site allows 

the use of ventilation and isolation techniques. 

SE eworer « 
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Short Term Jobs Most Common 

Most industrial stripping and removal situations involve jobs 

lasting less than a day, with many being related to maintenance 
operations and lasting hours. In older plants a high percentage 
of pipes, boilers, reactors, etc., may contain some asbestos. In 

these operations it is usually not feasible or reasonable to attempt 

engineering controls. Yet, these short-term maintenance/repeair 
type jobs represent a large part of the situations where emplovees 

are potentially exposed to asbestos. In one company, it 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. A long job may last several days. In this company one 
or two man days 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 

that it takes to protect against potential asbestos exposure may 
be resented if the perceived risk is iow and the job smali. 

Control becomes even more difficult where it is known that a majority 
of insulation tn the factlity contains no asbestos, but it ig not 
precisely known which does or does not. In this case, manegement 

often treats all insulation as asbestos containing, which may 

cause crews to become careless. 

MONITORING ASBESTOS REMOVAL 

AS Stated earlier, it is very important that these doing removal 

or stripping operations develop a standardized technique. It is 

equally important to build a record, through industrial hygiene 
monitoring, of the concentrations of asbestos fibers generated by 
each of the sinds of removal operations practiced. The historical 

record of concentrations of asbestos fibers built in this way 
validates the efficacy of a particular removal technique. Aiong 
witn the historical records, one should have periodic monitoring 

of removal techniques te assure that they are being conducted as 

earefulivy as originally conceived. 

Constant Monitering Mot Reguired 

Once a technique has been developed and validated through the 
generation of an adequate historical record ef industrial hygiene 
Samples, there should be no requirement %t93 moniter each and every beeseee 
removai praject. _ Fe aN 
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4s indicated in the Standard O12 (Indiana) submission, many ef the asbestos removal jobs take only a few minutes. To require that each one of these short potential exposures be monitored is wasteful of both tine and money. Worse, the additional delay represented by the necessity to schedule the avallablility of technicians and equipment for the sampling operation may cause employees to do the job quickly, telling no one. 

A standardized asbestos removal technigue, whose details are enforced by management as part of & comprehensive health and safety program, 
_Wili give the same degree of protection whether each job is monitored Or note However, human nature being what it is, there must be 
periodic monitoring and frequent supervisory inspection to assure that backsliding has not scecurred. 

GEC recommends that on the basis discussed above, the requirement 
for the monitoring of every asbestos removal operation be elimineted. 

DISCUSSION OF TEE RISK AT 0.5 PIBERS/CC 

ORC believes that actual eaposure to asbestos fibers should be kept as low as possible for all workers. This can be achieved through the use of good work practices, administrative controls, 
and adequate respiratory protective equipment. Through the appli- cation of the above and good industrial hygiene practice, no worker need be exposed to concentrations of asbestos fibers above 6,2 ffec. 

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

At the same time, these methods can im many situations, reduce the airborne concentrations of asbestos below 0.5 f/ece. Where such a reduction in the concentration of airborne asbestos fibers is possible, it should be reduced as iow as practical, for the best 
exposure level for asbestos is the lowest. 

With the foregoing in mind however, ORC recommends that estimates 
of risk be based on exposures (fibers actually inheled into the lungs) that are relevant to 1984 workplace conditions. It is impor- 
tant to know as accurately as possible what the actual risk is at todays exposure levels, but this is not possible unless we recognize 
the factors in the risk equation that have changed from 1944 to 
1884, 

There are many uncertainties that bear on the production of any risk estimate. In the following paragraphs, OKC will discuss some of those uncertainties that, in cur opinion, may have caused OSHA 
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to overestimate the risk at the 0.5 fibersfee as it applies to 
conditions existing in workplaces in 1984, 

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 exposures were high, and measurements of such exposures were made with midget or Greenberg-Smith impingers. "In any case there were a@ number of workers at one location, many engaged in the same cperation, doing the same thing with the same exposure day after day and year after year. Estimates of past exposures under these circumstances can be made with some 
eonfidence," ie; 

(2) Most studies have been done in the asbestos industry. In this industry, exposures Aave been consistent and usually high in relation to exposures found outside the asbestos industry. 

{3} There are few studies done at iow levels of exposure. Risk at low levels has been extrapolated from high exposures using a Simple linear relationship that may not be accurate, 

(4) The exposures of the insulation workers of North America were not actually measured, but estimated from exposures made in 2 different plant, in another state, years later. Also the expo- sures of insulation workers were not consistent from day to day, and year to year. They varied Sharply as discussed by Ayer, i3/ In this way they are similar to the experiences of those workers doing asbestos removal, 

(5) Cumulative dose is an important cencept used in estimating 
the extent of worker exposure to asbestos. This is often 
measured as fiber years per cubic centimeter.14/ If one 
ieooks at the kind of Exposures to asbestos that are taking place in 1384, calculates the cumulative dese, and compares 
it to exposures that took place 40 years azo we see a marked 
change, 

If we asssume a steady exposure of & hours per day, five days per week for 45, 25, and 10 years for each fiber concentration we 
gee: 

Fibers/ec Years exposed Fiber years/ec i2 x 43 545 
i2 x . 25 3008 
12 x io 120 

S x 225 
5 x 25 323 suey 3 x 1G a0 * Bay 
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Fibers/ce Years exposed Fiber years/ee 

2 xX 45 90 
2 x 25 50 

Z xX 10 2G 

i x 45 45 

i 4 25 25 
i x 19 10 

0.5 Xx 45 22.5 

0.5 x 25 19.5 
O.5 x 10 5.0 

0.2 x 45 8 

O.2 x 25 5 

0.2 x iG 2 

These calculations of fiber yearsfce show a steady drop as the 
fiber concentrations drop. This has occurred over the last 40 
years @s exposures have steadily dropped. However, the above 
calculations do not take into account the sharp drop in the number 

of hours of exposure per year, 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 1984 very few workers will be exposed to levels of 
0.5 fibers/ee, 8 hour per dav, 5 days per week, 80 weeks per 

year for 45 vears. It is not reasonable to expect this same 

exposure to continue to the year 2029! The majority of 1284 
exposures are intermittent, and 4-8 days per month would be 

on the high side for an industry wide average. 

Calculations by one large U.S. corporation show that approx- 

imately 2-3 percent of employees have potential exposure te 
asbestes at infrequent intervals for periods of one hour or 
less. This same corporation reports that asbestos concentra- 

tions during removal operations ranged fram nonedetectable to 
&.2 ffee. Ashestos removal projects for this corporation 
have occurred on the average of one per year per factlity and 

have usually lasted one week. 15/ 

(6) Sampling and analytical problems. These have not been suffici-~ 

ently taken into account when calculating past exposures. 

For 40 years the principal instrument used for dust monitoring 

in the U.S. was the Greenberg-Smith impinger. This device 

was efficient for dust and silica measurements, but was not 
adeguate for asbestos fibers. In other countries, instruments 

such as the thermal percipltater were used, but all were 
eventually replaced by the membrane filter method. The use of 

FTO oH 

CSruanvvabon Resources Coumsocius ic. 1331 Peanasvena Avenue S38 0 Washington. 20. 2o0.s 
_ UCC 005764 Se

Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer, C…
ACL Doc 18406 · Page 20 of 165

Published by AsbestosClaims.Law

asbestosclaims.law/library/18406/20

https://asbestosclaims.law/library/18406/20


- 35 = 

the unaided microscope with a 10X% objective and 7.5 or 10k 
eyepiece was replaced by the 40-45X, 4 mm objective and phase~ 
contrast illumination with the use of the graticle. 16/ 

The original methods and optical equipment missed many fibers, 
and even today, we know, by comparison to the transmission 

electron microscope, that the optical phase-contrast micrescope 
misses many fibers smaller than 0.3 microns in diameter. 

In its Recommended Revision of 1910.1001, ORC commented upon 
problems with conversions from historical data 17/ and 
viewed with skepticism many of the published conversions as 
being essentially unreliable. At the same time, 18/ ORC 

commented that the transmissicn electron microscope, compared 
to the optical phase contrast analytical ftechnigue, found 
significantly larger numbers of ashestas fibers. "This differ- 
ence was particularly marked for fibers longer than 5 microns 
in length and less than 0.3 microns in diameter, the most 

dangerous category for mesothelioma.” 19/ 

(7) Insufficient allewance has been made for fiber type and 

industrial process, Recent studies by Berry and Newhouse 
have shown that there is a significant difference in 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 2:/21/23/ in which the expertence at three American 
asbestos manufacturing operations was examined, mesothelioms 
was found to be almost exclusively related to the use of 

amphibole varieties of asbestos. This was true even in the 

ehrysatile textile plant that had very high rates of lung 
cancer.21/ 

Asbestos textile manufacturing operations using chrysotile 
Showed very high rates of lung cancer 21/227, but in 
the chrysotile asbestos friction products plant virtually no 

lung cancer excess was found. 23/ Berry and Newhouse 24/ 
aisc failed to deteet anv increase in the risk of lung cancer 
in a British friction products plant using chrysotile. 

Commenting on the American friction products plant study, Dr. 
J.C. McDonald observed: ‘By the same token, the negative 

findings for respiratory cancer in chrysotile frietion products 
manufacture suggest that the risk is too small even after 26 

Or more years exposure to be detectable in epidemiclogical 

studies. It should be asted that the exposures of the friction 
plant employees studied were at least ten times greater than 
they are today”. 25/ 

slopes rr es 
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In the conclusion to their 1983 study in an American chrysotile 
textile plant, while discussing differences in lung cancer incidence 
between teatile manufacture and mining operations, McDonald et aj 

commented thet: “Noting the experimental evidence in animals, we 
are led to speculate that the distribution of very fine fibres, 

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

Reviewing the relationship between physical shape and the ability 

to produce disease in asbestos fibers, J.C. McDonald comments 
that: 

"The experimental work of Pott and Friedrichs in Germany, 
Stanton and Wrench in the United States, and Wagner and 
colleagues in Britain all point to the great importance of 

G@imensional rather than physiochemical characteristics in 

determining the potential carcinogenicity of mineral fibers. 
Very fine fibers, less than 1 or 2 microns in diameter, appear 

to be the most dangerous and probably, though not certainiy, 

the longer fibers in this range sre the worst." 27/ 

(8} Leck of a smoking history in many of the earlier studies. 
The importance of the smoking habits of individuals exposed to 
astestos is hard to overestimate. Any study examining lung cancer 

incidence that lacks this information must be discounted as being 
essentially incomplete. 

A USEFUL RISK ANALYSIS TECHNIQUE FUR ASBESTOS EXPOSURE 

During the ORC Asbestos Symposium (March 27 & 28, 1984) Howard Aver 
‘of the University of Cincinnati presented en interesting approach 

to analyzing the risk invelved in asbestos removal operations. 25/ 

Since asbestos removal operations now acecust for a large fraction 
of the total number of workers exposed to asbestos, it makes sense 

to examine clesely thelr particular risk factors, Those removing 

asbestos insulation, like those who installed it, have exposures 

that vary widely. Most work in one place only briefly, and the 
physical location and conditions of the work can vary significantly. 

Since the fibers to which those removing asbestos are exposed are 

Similar to those which the installers were exposed to, it is appro- 
priate to look at the installer experience as a basis for an examin- 

ation of the risk factors involved in asbestos removal. 

Ayer combined data developed by Nicholson et al, 29/ whieh 

Suggests that the insulation workers might have been exposed tea 
10-15 fFibers/cc}, and curves constructed by Selikoff, Hammond et 

ali for the relative risk af developing lung cancer vs time - ane Say 
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since their first exposure, 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 proceeded on the basis 
that: “Assuming no 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 asbestos exposed insulation 
workers that there is a 20 percent excess mortality for a given 
cohort exposed to 12 fibers/fee of asbestos fibers, then, if we 
reduce the ashestos exposure 106 times we also reduce the life 
time risk 100 times. Thus, if the 12 fiber exposure is reduced 206 

times to 0.12 ffee, 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 1006. 

Two deaths per 1000 workers is not acceptable, and it is, in fact, 
preventable, as previously discussed. It must be remembered, however, 

that the final numbers calculated in eny curve are no better than 
the original data, and in the study of the North American insulators, 

hard data on actual exposures was not available. 

RESPIRATORY PROTECTION 

Theoretically, it is possible, through the use of engineering 
controls, work practices and other methods to effectively eliminate 
any worker exposure to airborne asbestos fibers without the use of 
respirators. Practically speaking however, there are many situations 

where engineering controls and work practices may not be adequate. 

In many asbestos removal operations engineering controls are not 

feasible, and the protection of potentially exposed individuals 
must be accomplished through the use of work practices and respiratory 

protective equipment. In these situations it is ORC's position 
that respirators used @5 part of a comprehensive, integrated health 
and safety program, €including a respirator program} are capable 
of giving protection adequate to keep employee exposure below 6.2 

fibers/ec. 

ORC Recommendations For Respirator Use 

Recognizing that asbestos fibers will be released in even the best 
removal program, and that engineering controls are not always 
possible cor practical, ORC has recommended a dual PAC/PEL and 

where mecessary the use of respirators as follows: 
saan {4 
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{i} Permissible Airborne Concentrations: (PAC} Intended to regulate 
ambient concentrations of zlrborne asbestos on the worksite to 

0.8 fibers/feec. 

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

zZungs} to 0.2 ff/ee or less. 

Discussion of the Permissible Airborne Concentration (PAC) 

(i) Ambient worksite concentration. The eight hour time weighted 
average airborne fambient) concentration of asbestos fibers in 

which any employee may work shall not exceed 0.5 fibers per cubic 
centimeter of air, except as in (2} below. 

(2) If circumstances require that an employee work in amblent 
airborne concentrations of asbestos fibers above 0.5 ff/ee, and 

it has been established and documented that engineering controls 
cannot bring this down to 0.5 ffee or below, such circumstances 
$nali reguire that all employees be equipped with air-line (supplied 
airs} or positive pressure, self-contained breathing apparatus 

(SCBA). 

{3} This level, 0.5 ffec, would require that the workforce he 
protected by the use of respirators with a minimum PF of 5. 
Below 0.5 f/ee the use of negative pressure respirators would 

be acceptable if they were capable of being fit-tested, either 
gqQualitatively or quantitatively, and used high efficiency 
particulate (HEPA) filters, Above 0.35 f/ee emplovees must be 
equipped with air-line respirators, or positive pressure SCBA. 

Discussion of the Permissible Exposure Limit ( PEL} 

{i1) The eight hour time weighted average airborne concentration of 
asbestos fibers to which any employee may be exnosed shail not 

exceed 0.2 fibers (inhaled into the lungs) per cubic centimeter of 
gir. 

This is the airborne concentration of esbestos fibers, at or below 
which employees need not wear respirators, and above which ail 

employees must be equipped with appropriate respiratory protective 
equipment, 

ORC Recommended Respirator Requirements 

1. Used only where engineering controls not practical. 
2. Used only as part of a complete respirator program. 
3. HEPA filters only. some ats 
4. All respirators must be fit-tested. ~ 
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5. A minimum protection factor of 5 is reguired, 

&. Above 0.5 f/ee ambient, supplied alr or SCBA must be used. 
7. Respirators must be worn during asbestos removal operaticns,. 

Methods of Compliance 

ORC recommends that employers be required to institute engineering 

controls, to the extent feasible, to control employee exposures to 

airborne asbestos fibers to or below Permissible Airborne Concen- 

trations (PAC). If engineering, work practice or administrative 

controls are not effective in reducing exposures tofor below the 
PEL, then respiratory protective equipment must be used to meet 

the PEL. 

Engineering controls, work practice controls, administrative con~ 
trols and personal protective equipment are the three basic metnods 

of exposure control utilized by industrial hygienists. These 
terms are frequentiy misused, and for purposes of this recommendation, 

they are clarified: 

“Engineering Controls" employ mechanical means or process 

redesign to eliminate, divert, dilute, contain and/or collect 

asbestos emissions at the point of generation. Examples of 
this type of control include process isolation or enclosure; 
employee isolation or enclosure; ¢losed material handling 
Systems; product substitution or process redesign to eliminate 
the contaminant, and dilution or exhaust ventilation. 

“fork Practice Cantreis"” accomplish the same results as 
engineering controis, but rely upon employees to repeatedly 
perform certain activities in a specified manner so that 
@irborne asbestos concentrations are eliminated or reduced. 

This may be accomplished as simply as instructing employees 

to keep lids on containers, or to observe required hygiene 
practices. Good work practices are often required in conjunce- 

tion with engineering controls; for example, where emplovees 
perform &n operation utilizing an exhaust hood, they must 
perform their work in such a way as to meximize the efficiency 
of the ventilation equipment. 

Work practices also incorporate administrative controls with- 

in their scepe. Administrative controls tnvclve moving the 

employee to @ plare of lower exposure or reducing work hours 
60 that daily, time~weighted average expcsures are reduced. 

This type of control method does not act in any way on the 
Source of the emissions, 

“Personal protective equipment” is a methad of exposure control 

that isolates the employee from the emission source. Respirators 
are the primary type of personel protective equipment used wnen -evcrey 
the concern is protection from an inhaled air contaminant. IN A ha 
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The priority of control methods required by ORC*’s recommendation, 
1.e., use of respiratory protection only as a supplement to engin- 
eering controls and work practices or as an interim measure while 
engineering controls and work practices are being implemented, is 
consistent with the policy approach taken in all prior air 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 usually most effectively attained by 
elimination or minimization of the hazard at its Source, which 
work practices and engineering controls are both Gesigned to do. 
The other is that methods which depend upon human behavior are 
inherently less reliable than well-maintained 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 emtssion and eliminates or reduces employee exposure 
without reliance on the employee to take selfi-protective aetion. 
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 behavior which in turn relies upon supervision, 
motivation, and education to make them effective. For this reason, 
WOrk practices are usually not as desirable a metnod as engineering 
controls, but because the two methods often must be employed together 
to make either one effective and because they are the only methods 
that act to eliminate or reduce thea hazard at its source, they 
have been given equal status in ORC's recommendations. 

Administrative control, as a type of work practice, is also included 
in the group cf primary methods of exposure control that must de 
used before respiratory protection. The approach in this recommen- 
gation 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 somewhat ambiguous in that the term “work practices” has been 
commonly thought to include employee rotation or ether administrative 
types of control. However, OSHA's policy has generally been to 
de-emphasize the use of administrative controls because they not 
oniy fail to eliminate the hazard, but they also expose more workers 
tO the contaminant, aithough for shorter periods of time. 

Respiratory protection, in most instances, may not be as effective 
aS engineering or work practice controls in reducing employee 
exposures below the PEL. Kespirators do however, serve a useful 
function where engineering and work practice controls are inadequate. 
Tney can provide supplementary, interim, or short-term protection, 
if they are properly selected for the environment in which the 
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employee will be working. This is true if they are properly fitted 
to the employee, maintained and cleaned periodically, and worn by 
the employee when required as prescribed by the employers respiratory 
protection program. 

The language of paragraph (e©}(1) of ORC’s Recommended Revision of 

1910.1001 is intended to impose on the employer the obligation to 
evaluate and implement feasible and effective engineering/work 
practice controls before proceeding ta respiratory protection. 32/ 

Hespirator Programs 

The ONLY way that respirators may be used effectively, is as part 
of a well organized, enforced respirator program. In turn, a res- 

pirator program is most effective as one functional part of a 
comprehensive, integrated health and safety program. 

ORC Recommendetions for a Standard Controlling the Use of 
Respirators #ithin an Organization 

The first general requirement for the effective development of a 
respirator use program is the establishment of a written program 
or policy controlling the implementation of such a program. The 

following is ORC’s recommended general standard cr policy designed 
to govern the use of respirators Within organizations Large or 
small. 

{A} Scope 

This seetion contains requirements for selection and use of respi-~ 
rators in general industry workplaces. When respirators are used 

tO protect against concentrations cf toxie substances at or above 
PEL's or oxygen deficient atmospheres, the requirements of this 
standard shail be met. 

(8) Cbjective 

The objective of this section is to assure that respiratory protec- 
tien is used in & manner which will protect workers from inhaling 
{i} air contaminants in concentrations exceeding permissible exposure 
limits and (2} oxygen deficient atmosphere. 

(C} Permissible Practice and Responsibility 

(1) General 

Preventing occupational diseases caused by breathing contam- 
inated air shall be accomplished as far as economically and . 
technologically feasibie by accepted engineering or at leagtyn’ 30D 
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as effective, administrative and work practice control 
measures. Respirators shail be used where necessary in the 
following circumstances: 

(a) 

(b) 

{¢) 

Cd) 

(g} 

When effective engineering controis are not feasible. 

When less than significant improvements will result 
from the installation of engineering controls. 

During the time period necessary to install or 
implement feasible controls. 

In work operations Such as construction, maintenance, re- 

pair and decontamination activities in which the employer 
establishes that engineering controls are not feasible. 

In other situations where administrative or work practice 
control measures are not appropriate. 

For isos of short duration. 

In emergencies. 

(2) Employer Responsibility 

(a) 

(®) 

Respirators shall be provided by the employer when such equip= 

ment is necessary for employee protection. 

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

The employer shall be responsible for the establishment and 

maintenance of a written respiratory protection program which 
shail include the general requiremeats listed in Paragraph (4d). 

(3) Employee Responsibility 

(a) 

(b> 

(e} 

Cd} 

The employee shall use the provided respiratory protection in 

accordance with instructions and training received. 

The employee shall guard against damage to the respirator. 

The respirater shall be inspected by the wearer prior to its 

use to insure that it is in proper working condition. 

The employee shall report any malfunction of the respirator 

to the employee's supervisor. 

sae omg? 
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(D) Standard Operating Procedures 

(1) Written standard operating procedures governing the selection 
and use of respirators shall be established. Phese procedures 
and any accompanying records shall be available for inspection 
by the employees or their designated representatives, and DY the Assistant Secretary. , 

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

(a) 

Cb} 

fe) 

(d) 

) 

Cf} 

(Z> 

(a) 

“
o
n
 

0)
 

La
d 

(i) 

C3) 

Program Administration 

Respirator Selection and Issue 

Respirator Protection Factor 

Respirator Fit Testing 

Training 

Respirator Maintenance and inspection 

Work 4rea Surveillance 

Health Evaluation 

Air Quality 

Respirator Use in Dangerous Atmospheres 

(a) Program Administration 

The chief administrator of the Program shall be a person 
with knowledge in respiratory protection at least equivalent to that obtained from the NIOSH course, "Goeupational 
Respirator Protection". This individual shall assure 
that for each element of the respirator program, paragraph (d}, responsibilities are Clearly defined and asSignecd, 

(b) Selection of Respirators and Approved Equipment 

Respirators shall be selected on the basis of the hazards 
to which a worker is exposed based on the fecllowing consid- erations: 

LF Dawes, 
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Approved Respirators 

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

* When supplied air respirators are unsultable because of 
limited mobility, remote or inadequate sir supply or portabie 
breathing air sources are unusable. 

* Air 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 
& program could consist of a documented cartridge change 
schedule based on breakthrough and airborne concentration 
{duration data effectively administered and audited. 

General Considerations 

The selection of & proper respirator for any given situation sneil require consideration of the following factors: 

* Type of hazard ~ oxygen deficiency and/or contaminants; 

* Physical properties of the hazard; 

* Chemical properties of the hazard; 

* Physiological effects of contaminant(s) on the body: 

* Anticipated peak and average concentraticn of a 
toxic material or airborne radioactivity level; 

* Immediately dangerous to life or health: Negative 
pressure respirators shall net be used in IDLH atmospheres; 

* Permissible time-weighted average and/or peak 
concentration of a toxic material or maximum permissible airborne radioactivity level; IDLH concentration of 3 
toxic material; 

* Adequate warning properties of the hazard; and 

* Location of hazardous area with respect to &@ location 
having respirable air. 
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Characteristics of the Operation or Process 

* Operation or process characteristics 

* Work area characteristics 

* Materials including raw materials, end products, 
and by-products (actual and potential) 

* Employee activities - continuous or intermittent, 
work rate, light, medium or heavy; routine, emergency or 
rescue use. 

Respirator Protection Factor (PF) 

Respirators shall be chosen with adequate protection factors 
for the intended use. 

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. A 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 OSHA) with a negative pressure 
respirator, The results of f£itting~tests shall be used to 
select specific types, makes and modeis of negative pressure 
respirators, Respirator fitting-~tests shall not be required 
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 include «4 growth of beard, sideburns, a skull cap that projects under the facepiece, or temple pieces on giasses. Alss, the absence of one or both dentures can seriously aifect the fit of the facepiece, as can severe facial scars 
or depressions, as determined by fit-testing. 

In non-IDLe environments, where circumstances require the use of positive pressure, face-fitting respirators, facial hair may be allowed in the respirator seal sres if a protection factor of no less than 100 is provided, and an air flow of at least 6 CFM is Supplied. 
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Training 

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

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

Employees who may be required to use SCBA equipment shall 
receive "hands on" training in its proper use and maintenance 
twice a year. 

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

in & complex situation, with many types of respirators 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 centam- 
inants to which the employee may be exposed, 

* Need for respirator protection, 

* Respirator selection. 

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

* Inspection, donning, fitz checking, and wearing a 
respirator, 

* Maintenance and storage. 

* Opportunity for the respirator wearer to handle and wear 
the respirator in a safe atmosphere and in @ test atmosphere. 

* Recognizing and responding to emergency situations, 

* Employee's responsibilities. 
Lg ne tet 
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» Training for emergency use of respiratory equipment should 

be performed at least annually. 

* Checking the seal each time the resplrator is used. 

In @ less complex situation, with only simple respirators and low 
hazard exposures, the training objectives can often he met with ea 
simpler program. The training aids available 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- 
tuted to insure all respirators in use are functional and 

free of hazardous contamination. It shali include the following: 

« Inspeetion: Each respirator shall be inspected suffici- 
entiy and frequently to assure that it is in proper 
working condition. Each respirator stored for emergency 

use should be inspected at least monthly. Respirator 
inspection should include a check for tightness of cone 
nections, condition of the respirator-inlet covering, 
head harness, facepiece, valves, breathing tubes, harness 

assemblies, filters, cartridges, canisters, end of service 
life dates(s) if applicable, and proper function of 

regulators, alarms and other warning systems es per 
manufacturers instructions. 

* Storage: Respirators should be stored in a manner that 
will protect them against dust, direct Sunlight, heat, 
extreme cold, excessive moisture or damaging chemicals. 
Emergency and rescue use respirators placed in work 

areas shall be guickly accessible at all times, and the 
storage cabinet or container shall be clearly marked. 

x Air Quality: a) Compressed air or oxygen should meet 
the requirements of the United States Pharmacopoeia for 
medical or breathing oxygen. Chemically generated oxygen 
should meet the requirements of the United States Depart- 
ment of Defense Military Specification MIL-G-~15633c. 

{2) Cylinders should be tested and maintained in accordance with 

applicable Department of Transportation specifications for 

Shipping containers (Title 49 CFR Part 173, General Requirements 

for Shipments and Packagings and Part 178, Shipping Containers 
Specifications). 
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(3) Breathing gas containers should be marked in accordance with 
the American National Standard method of marking portable com- 
pressed gas containers to identify the material contained, 
Z48.1-1954 (R 1971}; Federal Specification BBA-1034a, June | 
21, 1968, Air, Compressed for Breathing Purposes; or Interim 
Federal Specification G-8-675d, September 23, 1976, Breathing 
Apparatus, Self-Contained. Purther details on sources of 
compressed air and its safe use will be found in the Compressed 
Gas Association pamphlet G~?, 1976, Compressed Air for Human 
Respiration. 

* Self Contained Breathing Apparatus: Each air or GEYEeR 
cylinder shall be inspected to insure that it is charged 
to a minimum of 90% rated cylinder pressure. 

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

* Cieaning and Sanitizing: Respirators shall be cleaned 
frequently enough to avoid hazardous exposure to residues. 
A respirator not assigned to an individual shall be cleaned 
and sanitized before reissue. 

* Part Replacement and Repair: Replacement of parts or ree 
pairs shall be done only by persons trained in proper 
respirator assembly and correction of possible respirator 
maifunctions and defects. Replacement parts shall only be 
those designed for the specified respirator being repaired. 
Reducing or admission valves, regulators, and alarms should 
be returned to the manufacturer or to a trained techninian 
for repair or adjustment. 

(g} S8ork Area Surveillance 

There shall be periodic inspection and evaluation to determine the 
continued effectiveness of the respirator program. 

{fh} Health Evaluation 

(1) Where an employee has & health problem that interferes with 
his/her ability to wear a respirator, the employer's designated 
health professional shall determine whether or not « person may 
be assigned to a task requiring the use of @ respirator. This 
determination shall be reviewed periodically, 

{2} All employees who are required to wear a respirator as part of 
their normal job related duties shall as a minimun receive the 
following: 
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* Prior to respirator fit-testing the employee shall be re- 
quired to respond to @ screening questionnaire, or submit 
to a medical evaluation to identify those medical conditions 
that may modify or preclude respirator wear. These shall 
be administered by a health professional, or a person who 
has been trained in its administration by a health profes 
sional. (See Appendix for example of questionnaire) 

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

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

Medical Evaluation for Respirator Wearers Giving a 
"Yes" Answer on the Screening Questionnaire. 

* The evaluating health professional shall be familiar with 
the employee's work environment and the tynes of respirators 
that are reguired to protect the employee from exposure to 
potentially hazardous substances. 

* The procedures used in the evaluation shall be left to the 
judgement of the health professional. 

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

Air Quality 

Compressed air or Liquid oxygen shall oniy be used 
in breathing apparatus designed for it. 

Breathing air compressors and distribution systems shail be 
designed to provide air suitable for breathing. 

Breathing air couplings shall be incompatible with outlets 
for non-respirable plant air or other Bas systems to prevent 
inadvertent servicing of air line respirators with non-breath~ 
able gases. 

A minimum oxygen content of 19.5 percent shall be assured in 
reconstituted air (recombined oxygen and nitrogen from rare ¢2s 
recovery operations} by analysis of each container, 

Compressed air or oxygen shall meet the requirements of the 
United States Pharmacopocia for medical or Dreathing oxygen. 
Chemically generated oxygen shall meet the requirements of the » cssaese 
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United States Department of Defense Military Specification 

MIL-+~G-15633c. Gaseous air shall meet at least the requirements 

for Type 2, Grade DB breathing air as deseribed in the American 
National Standard Commodity Specification for Air, £86.1-1973 

(compressed Gas Association Commodity Specification for Air, 
G-7, 1973). 

(6) Cylinders shall be tested end maintained in accordance with 

applicable Department of Transportation specifications for 
shipping containers (Title 49 CFR Part 173, General Requirements 
for Shipments and Packegings and Part i178, Shipping Containers 
Specifications). 

(7) Breathing gas containers shall be marked in accordance with 
the American National Standard method of marking portable 

eompressed gas containers to identify the material contained, 
248.1-1954 (HR 1971}; Federal Specification BBA-1034a, June 
21, 1968, Air, Compressed for Breathing Purposes; or Interin 

Federal Specification G-3-675d, September 23, 1976, Breathing 
Apparatus, Self-Contained. Purther details on sources of 
compressed air and its safe use will be found in the Compressed 
Gas Association pamphlet G-7, 1976, Compressed Alr for Human 
Respiration. 

(3) Respirator Use In Atmospheres Immediately Dangerous 
To Life or Health 

(1} In areas where the wearer, in case of failure of the respirator, 
may be overcome by a toxic or oxygen deficient atmosphere whith is 
immediately dangerous to life or health, at least one standby 
person shail be present in 4a safe area, 

« The standby person shall have the proper equipment to 
&SSist the respirator wearer in case of an emergency. 

*» Communications shall be maintained between the standby 
person and the respirator wearer. 

* The respirator wearer shall be equipped with a safety 
harness and safety lines or other devices, if necessary, 
to permit removal in an emergenry. 

(2) Airline or hose type masks, if used in such situations, shail 
have provisions for an escape, self-contained air supply. 

{3} .Confined space entries shall be considered immediately dangerous 
to life or health unless the confined atmosphere is tested and 
found to be safe. Lee 
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ORC MEDICAL SURVEILLANCE KECOMMENDATIONS 

_ (1) The employer shall institute a medical surveillance Program 
for all employees who are exposed to airborne concentrations 
of asbestos fibers in excess of the action level for more 
than a total of 36 days per year. 

(4} The employer shall assure that 211 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) Persons other then such licensed physicians who 
administer the pulmonary function testing required 
by this section shall complete a training course 
in spirometry sponsored by an appropriate academic 
or professional institution. 

(2) Preplacement: The employer shall make available to 
each exposed employee, at the employers cost, an 
appropriate medical evaluation relative to exposure to 
asbestos, as defined in (0)¢13 34/, prior to first 
employment or reassignment from other duties in such 
conditions, no later than 30 calendar days from the date 
of first employment or reassignment. 

(a) Such examination shall include, as a minimum, #2 
questionnaire, to elicit symptoms of respiratory 
disease (Appendix A-1) 35/, pulmonary function 
tests of ventilatory capacity including forced 
vital capacity (FYC} and forced expiratory volume 
&t 1 second (FEY 1.03, and a chest roentgenozram, 
(see Appendices B-1 and B-2).36/ Pulmonary 
function tests shall be administered and interpreted 
in accordance with appropriate professional Specifi- 
cations, (see Appendices C-1) and C-2). 3tf 

(3) Periodic Evaluations: Every employer shall make 
availatle a medical evaluation relative to exposure to 
asbestos to each employee in accordance ith the schedule 
in Table 1. 38/ 

(a) Periodic medical evaluations shall be made avysil- 
able for the duration of employment, regardless 
of future workplace exposure levels, 
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(b) The periodic evaluation shall include a question- 
naire to elicit symptomatology of respiratory 
disease, (Appendix A-~2} 33/ 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 required in Table l, aif 
Chest roentgenographic examinations shall be made 
in accordance With appropriate professional speci- 
fications, (see Appendix B-1 and 23. 42/ Pulmonary 
function tests shall be administered and inter- 
preted in accordance with appropriate professional 
specifications, (see Appendix €-1 and 2). 43/ 

Termination of employment: The employer shall make 
available a medical evaluation within 39 calendar days 
before or after the date of termination of employment 
of any employee who has been exposed to airborne ceon- 
centrations of asbestos in excess of the action level 
(G.1 fiber/ce} for more than a totel of 306 eight hour 
days in the preceding 12 month period. The evaluation 
shall be in accordance with and comparable to the 
requirements of the periodic evaluations stipulated in 
(o}(3}). 44/ Where a periodic evaluation has been 
completed during the preceeding 12 months, no further 
evaluation is required. 

Recent evaluations: No medical evaluation is required 
of any employee who has been evaluated in accordance 
with this section within the past 12 months. 

Employee Notification: Any abnormality or evidence of 
disease found during the medical evaluation shall be 
communicated to the employee within 36 calendar days 
by the evaluating physician. 

Employer Notification: With respect to each examination 
required by this paragraph, the emplover shal2 cbtain 
& written opinion from the evaluating physician. The 
written opinion shall not reveal specific findings or 
diagnosis unrelated to occupational exposure to asbestos 
ribers, The physicians opinion shall contain the 
following: 

(a} The physician shall state whether the individual is 
quaiified to perform assigned duties. 

(R} Any recommended limitations upon the employee's 
exposure to asbestos fibers, or upon the use of 
protective clothing and equipment surh as res-= 
pirators; 

go pares 
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(c) A statement that the employee has been informed by the 
physician of any medical canditions which require 
further examination or treatment. 

(8) Medical Records: The employer shall keep an accurate 
medical record for each employee subject to medical 
Surveillance as required by this section and 29 CFR 
1910.26, 

(9) Employee Access to Medical Records: Employee access to 
medical records whall be in accordance with the relevant 
paragraphs of 29 CFR 1910.20, 

Discussion of ORC Medical Surveillance Recommendations 

Exposure to asbestos can result in three major physiological | problems for humans who have inhaled sufficient guantities, The 
first and least serious condition is asbestosis, which was first 
recognized as a 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 of asbestos containing 
dust in the workplace and te be dependent upon the duration of 
exposure. 45/ 

Lung cancer is the second of the triad of diseases asso- 
ciated with occupational exposure to asbestos fibers. Persons 
exposed to asbestos heave a much greater chance of developing lung cancer if they smoke cigarettes. According to some sources as much as 87 times more lung cancer risk can be predicted for asbestos workers who are also heavy smokers, 46/ 

The third major disease that may result from exposure to asbestos fibers is malignant mesothelioma ef the pleura (or 
peritoneum). Unlike asbestosis and lung cancer, mesothelioma is both more difficult to Giagnosis and less sensitive to dose. 47) 

. Medical surveillance, of course, does not protect an em- ployee from the potential effects of inhaled asbestos fibers, it 
cannot reverse the course of any of the three diseases briefly discussed above, and there are no fail-safe means of early diagnosis. For asbestosis in particular, there are no standardized eriteria for diagnosis. “in the individual ease, the recognition of the presence of adverse effects of exposure to asbestos dust tnhalation is a judgement of probability. 48/ 

Because of the extensive time lag between exposure and the development of symptoms, the physician is faced with @ severe dilemma in attempting to intervene to either prevent undue ex~ posure or suifering. This is not to Say that the occupstional physician charged with the care of individuals who are exposed to 

UCC 005783 
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asbestos fibers can do nothing, but rather, thet it is wrong to 

expect medical surveillance te circumvent the effects of exposure. 

The prime role of the physician dealing with an asbestos exposed 
population is to insure that those who are hired are suitable ta 
the employment in the first piace. 43/. 

The pre-placement medical evaluation should be designed to 

determine the suitability of the individual for the job and vice-~ 
versa. Individuals with a previous history of exposure to asbestos 

or a history of employment in professions such as mining or quarrying 

or who may have already existing chronic obstructive pulmonary 
disease should be counseled to avoid further exposure. 

Apart from identifying the individual ili-suited to employment 
in a job where they may be exposed to asbestos fibers, it is 
important to establish baseline data for longitudinal prospective 

follow-up. It is important to emphasize the principle of using 

the medical surveillance and evaluation record of each employee 
in such @ way that the individual acts as his or her own biological 

monitor, In this way, the observant physician may be able to 
detect the earliest signs of developing asbestos related disease. 50/ 

A worker's clinical, radiological and pulmonary function readings 
must be carefully compared to detect changes and trends. In this 

regard, it is particularly important to have a thorough and rigorous 

initial or pre-employment examination. Any deviations from past 

records that cannot be explained, must be carefully considered, 
even if there ig no recognizable disease entity present, 

During the pre-placement evaluation, the physician should take 
the opportunity to counsel the prospective employee concerning 

the known facts about the hazards associated with cigarette smoking 
and asbestos exposure, individually or collectively. 51/ 

The object of periodic medical evaluation is to look for the 
possibility of disease, to determine any changes in the physical 
condition, physiological status, and radiclogical appearances of 
the individual. Additionally, the physician shovld re-evaluate 
the suitability of the employee to continue in the same job, and 
attempt to determine changes in 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 crackles at the lung bases, finger 
clubing and breathlessness. 52/ 

The aim of serial z-rays is5 to develop @ continous record of 
&n individuais radiographic status so that the earliest changes 
may be detected, and where necessary the individual ardvised to 
consider alternative employment. The most common characteristic tea 
change found is basal diffuse interstitial fibrosis. Although, Rew Od 
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pleural lesions are often the first radisclogical indicator of 
exposure to asbestos, it has been shown that pleural changes are 
most closely related to length of exposure, irrespective of 
dose. 53/ 

If an individual shows solid radiographic evidence of diffuse 
pulmonary fibrosis, even if minimal, he or she should he advised 
that further exposure can only lead to worsening of the condition 
with time. The greater the cumulative exposure, 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 additicnal exposure to asbestos can only increase 
the risk. 54/ 

Over the last few years, the use of computed tomography (CT3 
for the diagnosis of asbestosis and asbestos 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 lungs. By the time the changes of asbestosis have become visible on 
conventional chest x-rays, the changes on CT scan appear gross. 55/ 

Early detection of any of the Signs of adverse physiological 
response to asbestos fibers should be a prime consideration 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 Signs that would indicate that 
the lungs of a worker were adversely affected, whether from 
asbestos exposure or not. The list is as follows: 

ae Late inspiratory crackles in the lower third of the 
thorax which do not clear on eoughing or en any sub= 
sequent examination. 

b. Radiological pleural Shadowing (with or without calcification), 

ce Radiological parenchymal changes in the Lower half of 
the lung fields. 

d. Vital Capacity more than 20% belay the predicted value, 
with the FEV, /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 Transfer Factor 20% or more helow 
the predicted value, 

SRN ERe gry 
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h. FEV) /FVYC less than 0.70, 56/ 

Of these eight symptoms, the one least useful and most suspect 
is the FEV,/FVC that is less than G.70. The reason is that 
althougn the FEV,/FVYC less than 0.79 accounted for 34% to 40% of: 
alli effect occurrences, it did not correlate with exposure. 
Thus, these authors conclude “that FEV;/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 obstructive lung disease ag measured by diminution of FEV,/FYC 
is cigarette smoking”. 57/ 

The final value of the medical surveillance efforts that an 
organization makes on behalf of its employees depends upon the 
manner and thoroughness with which it is performed. Medical sur- 
vetliance for asbestos exposed persons is of necessity a Life long 
affair, and it is thus most important to start it off properly. 
Without 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- 
hiques among all participating physicians. Standard eriteria for 
the evaluation of radiographs should be adopted at the earliest 
moment and continued in use as long as reasonable to give continuity 
to efforts. Finally, it is very important that the physician 
caring for the asbestos exposed worker be aware cf not only the 
epidemiology, etiology, pathogenesis and therapy of asbestos related 
disease, but that he or she should also be aware of the conditions 
that prevail on the job site. : 

SUMMARY OF ORC COMMENTS 

Gn 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 setting 1s to develop a standard 
based on workplace conditions as they exist in 1984 not 1944. 

jhe nature Of the workplace has changed in the last forty years, and in 1984 a majority of the potential PxApPosure to asbestos occurs 
in removal and demolition activities. Forty years ago most exposure took place in asbestos manufacturing and insulation operations, 
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 today. 

In 1944, few if any of those working with asbestos used respiratory 
Protective equipment. In 1954 few individuals who work with asbestos 
are without it. In 1944 most working people did not understand 
the hazards associated with asbestos exposure: in 1384 there are a 

Lh er RS 
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few who ere not aware of the dangers associated with asbestos 

exposure. Indeed, in 1984 asbestos related suits have become a 
growth industry for a variety of lawyers. 

Hovever, asbestos is hazardous and those working with it must be 
protected. The protectica of those exposed to asbestos in 1984 
ean be best achieved by recognizing what the exposures are and 
where they occur. Knowing what and where, OSHA can tailor the 

requirements of a Standard to more accurately meet the needs of 
Americas working population. 

One must not forget, thet regardless of the strictness of the 
standard OSHA finally promulgates, the protection that the individual 
employee receives is most directly related to the effectiveness of 

the health and safety program where he or she works. Federai 
Health Standards, while important, are abstract and theoretical to 
& large number of the employers in the asbestos removal business. 

Therefore, it is clear to ORC that OSHA must make unprecedented 
efforts to reach, inform and educate the many small businesses 

involved in asbestos removal operations. Only is this way can the 
maximum number of potentially exposed workers he protected, 

Finally, we urge OSHA to encourage the National Institute for 

Occupational Safety and Health (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 has been working on the revision of 
30 CFH 11, modernizing the Federal Governments respirator testing 
and certification activities. The revision of 30 CFR 11 by 
NIOSH and the initiation of an active program of testing respirators 

against asbestos fipers is very important te the ultimate protection 

of the working populaticn from unnecessary exposure to airborne 
asbestos fibers. 
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NCA GENERAL IESTIMONY 

Your HONOR AND MEMBERS OF THE REVIEW PANEL, | AM FREC GRAHAM, 

| REPRESENT THE SAFETY AND HEALTH COMMITTEE OF THE NATIONAL 

CONSTRUCTORS ASSOCIATION, 

NCA 1S COMPCSED CF 46 OF TEE LARGEST ENGINEERING AND CON- 

STRUCTION FIRMS OPERATING THROUGHOUT THE NATICN. OUR MEMBER 

COMPANIES GENERATE OVER Z@@ MILLICN HCURS GF WORK EACH YEAR 

EMPLOYING CRAFT PERSONNEL AFFILIATED WITH THE BUILDING AND CON- 

STRUCTION TRADES DEPARTMENT OF THE AFL-CiC. TRADITIONALLY, NCA 

MEMBER COMPANIES HAVE BEEN LEADERS IN THE AREA. OF CONSTRUCTION 

SAFETY AND HEALTH, 

ON FEW {SSUES HAVE THE DIVERSE GRGANIZATICNS, THAT MAKE UP 

THE CONSTRUCTION INDUSTRY, EVER AGREED UNANIMOUSLY, iN ONE STRONG 

VOICE. THEY CALL FOR OSHA TO SOLVE A PROBLEM WHICH OSHA CREATED -- 

TRAT PROBLEM BEING THE [NADEQUACY 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 

RD B
o
y
 

v
l
 

STANDARD IS THE INTENDED USE OF A SINGLE SET OF HEALTH STAND 

FOR CONTROLLING OCCUPATIONAL EXPOSURE TO ASBESTOS. WHICH ODCES NOT 

DIFFERENTIATE BETWEEN MANUFACTURING PLANT PROCEDURES AND CONSTRUC- 

TIGN OPERATIONS. THiS LACK GF DIFFERENTIATION iS WRY THE cCON- 

STRUCTION {[NDUSTRY [5 STRUGGLING TO COMPLY wWiTH THE “CURRENT 

ASBESTCS STANDARD. — ADDING AT THIS TIME, STRINGENT PROVISIGNS AND 

REQUIRING COMPLIANCE METHODS THAT ARE TOTALLY INAPPROPRIATE FOR 

UCC 005793 
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NCA GENERAL TESTIMONY 
Past Two oe 

CONSTRUCTION, WILL SIMPLY [INCREASE OUR DIFFICULTY IN THE IMPLEMEN- 

TATION CE CONTROL MEASURES WITH LITTLE DIFFERENCE IN THE REDUCTION 

OF RISK TO EMPLOYEES. , 

iN ADMENDING THE EXISTING ASBESTOS STANDARD, WE REMIND OSHA, 

THAT THE AGENCY MUST MEET AT LEAST FOUR REQUIREMENTS ESTABLISHED 

SY THE OCCUPATIONAL SAFETY AND HEALTH ACT, AND CONFIRMED BY THE 

COURTS. OSHA 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, {MPCSEG UPON EMPLOYERS IN EACH 

CATEGORY OF WORKPLACE, TO WHICH THE STANDARD WILL APPLY, 

ARE REASCNABLY NECESSARY AND APPROPRIATE TO BRING ABOUT 
A REDUCTION JN RISK. 

- THAT THE REQUIREMENTS, IMPOSED UPON EACH CATEGORY OF 

WORKPLACE, ARE THE MOST COST-EFFECTIVE OF THE ALTERNATIVE 

MEANS OF ACHIEVING TKE REGULATORY O8JECTIVE., 

- AND, THAT THE FINDINGS ARE SUPPORTED BY SUBSTANTIAL 

EVIDENCE ?N THE RECORD, CONSIDEREG AS A WHOLE, AND BASED 

UPON THE BEST AVAILABLE SCIENTIFIC DATA RELEVANT TO THE 

iDENTIFICATION AND EVALUATION = OF A POTENTIAL 

CARCINGGENIC HAZARD AND THE ASSESSMENT OF RISK. 

TO MEET THE FOUR REQUIREMENTS, IT 1S NECESSARY, APPROPRIATE, 

AND COST-EFFECTIVE TG PROMULGATE A SEPARATE STANDARD FOR CONSTRUC- 

FEON, WE SUGGEST THAT THIS CAN 8E ACCOMPLISHED BY SIMPLY MODI- 

FYING THE EXISTING STANDARD TO APPLY TO CONSTRUCTION ACTIVITIES. 

THE PROVISIONS IN THE EXISTING STANDARD REQUIRING MODIFICATIONS 

ARE: 

~ PARAGRAPH (C} METHOOS OF COMPLIANCE. 

- PARAGRAPH (0) PERSONNEL PROTECTIVE EQUIPMENT. 

Lo Pano Moet OL: 
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NCA GENERAL TES] iMONY 
PAGE THREE 7 

- PARAGRAPH (F) MONITORING. 

- PARAGRAPH (4) HOUSEKEEPING, 

- PARAGRAPH (1) RECORDKEEPING. 

- PARAGRAPH (.J) MEDICAL EXAMINATIONS. 

NCA KAS DEVELOPED AN OUTLINE OF THE SFECIFIC REQUIREMENTS. 

WHICH WILL NEED TO BE CHANGED TO CONFORM TO THE CONSTRUCTION 

ENVIRONMENT, THE CONCEPT CALLS FOR A PERFORMANCE~ORIENTED 

STANDARD WITH RELIANCE ON A WORK PRACTICE APPROACH. NCA SUBMITS 

THIS OUTLINE OF RECOMMENDED MODIFICATIONS AS PART OF THIS HEARING 

RECORD. 

WE ADDITIONALLY WISH TO ENTER INTO THE RECORD OUR DETAILED 

COMMENTS REGARDING THE APRIL 1ZTH OSHA PROPOSAL TO ADMEND THE 

ASBESTOS STANDARD FOR ALL INDUSTRIES, THESE COMMENTS FCR THE 

RECORD ARE ALSO ATTACHED, 

OUR COMBINED COMMENTS SHOULD ENABLE OSHA TC COMPOSE LANGUAGE 

FOR A PROPOSED STANDARD TO MEET SPEC!=1ICALLY THE NEEDS AND CONDi- 

TIGNS OF THE CONSTRUCTION INDUSTRY. WE EMPHASIZE PROPOSED, 

BECAUSE OSHA HAS YET TO PUBLISH A CONSTRUCTION STANDARD TO BE 

COMMENTED~ON BY THE PUBLIC. THE AGENCY PUBLISHED IN THE APRIL 18 

FEDERAL REGISTER NOTICE, ONLY GENERAL AND AMBIGUOUS QUESTIONS ON 

WHAT COULD BE A FORMAT FOR A CONSTRUCTION STANDARD. THUS, !T 

UCC 005795 
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NCA GENERAL TESTIMONY 
PAGE FOUR 

WOULD BE UNREALISTIC FOR OSHA TO PRESUME THAT A VIABLE AND EFFEC~ 

TIVE CONSTRUCTION STANDARD CAN BE DEVELOPED AND BASED SOLELY ON 

THE RESULTS OF TRE CURRENT RULEMAKING. 

THE PROPER COURSE TO PROCEED FROM THIS RULEMAKING iS FOR OSHA 

TO PROPOSE FOR PUBLIC REVIEW A SPECIFiC ASBESTOS STANDARD FOR THE 

CONSTRUCTION ENDUSTRY. NCA URGES OSHA TO PURSUE THIS APPROACH, 

AND STANDS READY TO ASSIST THE AGENCY IN THE DEVELOPMENT OF A 

PROPOSAL TO ADEQUATELY PROTECT CONSTRUCTION WORKERS FROM THE 

HAZARDS OF ASBESTOS. 
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NATICRAL CONSTRUCTORS ASSCCIATION 
RECOMMENDED MCDIFICATIONS 

TO THE EXISTING ASBESTOS STANDARD 
FOR DEVELOPMENT OF A SEPARATE 
CONSTRUCTION ASBESTCS STANDARD 

The Mational Constructors Association recommends the follow- 

ing modifications to the existing 1910.1001 asbestos standard for 

development of a separate asbestos standard for the construction 

industry. 

Paragraph (c} - Methods of compliance 

~ Change designation from Methods of compliance to Control 

measures. 

Establish three categories of Control measures t6 be used in 

any combination for achieving compliance. 

lL. Wet Methods. (Use existing wording in 1910.i001 as 

appropriate.) ; 

Ze Particular Toola. (Use existing wording in 1910.1001 as 
appropriate.} 

3. Containment and/or Encapsulation. (Allow other effec- 

tive measures to control airborne concentrations.) 

Delete (c} (13 (ii}. 

Paragraph (d) - Personal protective equipment 

Change designation from Personal protective equipment to 
Respirators. 

Remove reference toe shift rotation in {d@)(1}. 

Delete reference to ANSI standards in {8}(2) (iv) {a) and {4} (2} 

{iv} (b}. Require compliance with existing OSHA respirator 
stangards for construction, 

Move requirement in (d}(2} (iv} (cl, concerning Medical examina- 
tions for determining employee ability to use respirators, to 
ij} Medical examinations. 

Delete requirement in {(d)}(2) fiv}{c} pertaining ‘to jeb 
rotation and transfer of employees. 

An1 
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ATTACHMENT & cont'd 

Move {d)(3), Special clothing, to new paragraph tf 

Regulated areas. Require special clothing when P&L 

exceeded. 

3 (2) 
is 

Move (d)(4}), Change Rooms, to new paragraph (£) (2) Reguiated 

areas. Delete reference to fixed place of employment. Add 

the use of a vacuum system to remove asbestos fibers from 

clothing. 

Paragraph (f} Monitoring 

Delete (£} (1) and (£)(2) (4). Allow the use of a historical 

Sampling data base as an alternative to initial monitoring. 

Require periodic monitoring te determine reliability of work 

practices, If the PEL is exceeded, employers should follcw 

sampling frequencies and patterns as currentiy found in 

(£)(2} (ii}. 

Delete (£)(3), Environmental monitoring. Designate Regulated 

areas as (£)(Z)}. 

Define reculated areas based as the zone exceeding the PEL in 

the work environment. (See Inorganic Arsenic 1910.1018 para-~ 

graph (f) for possible wording and requirements for regulated 

areas). 

Provisions for Regulated areas should specify: 

i. establishment of a regulated area conforming to 

definition. 

2 demarcation by using warning signs of paragraph {9g}, 

barricades, enclosures, etc. 

3. controlled access limiting entry to authorized persens. 

(Only employees qualified by training are to be allowed 

in regulated area). 

4. use of respirators, 

5. use of special clothing. 

é. availability of change rooma. 

7. prohibition of smoking, eating of drinking in the 

regulated area. 

Paragraph (h) Housekeeping 

Delete (hi (1} 

UCC 005798 
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ATTACHMENT A cont’d 

Paragraph (i} Recordkeeping 

Update to conform with construction industry recommendaticns 
in response to OSHA's proposed modification of the Access to 
Employee Exposure and Medical Records standard. 

Paragraph (j) Medical examinations 

Change {7)(1), €4} (2), amd (j} (2) to allow employers to offer 
employees initial and annual medicai examinations. Provide 
for medical examination to Getermine employees ability to 
yS@ @a@ respirator. State that emplcyee's under 40 years of 
age should have an x-ray every five years and those 40 years 
old and above should have an u-ray performed annually. 

Delete (3) (4). 

Update (3)(6} to conform with construction industry recommen- 
dations in response to OSHA's proposed modification cf the 
Access to Employee Exposure and Medical Records Standard, 

UCC 005799 
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ATTACHMENT 3 

NATTONAL CONSTRUCTORS ASSOCIATION 
SPECIFIC COMMENTS 

ON TEE 
PROPOSED ADDITIONS 

TO THE ; 
ASBESTOS STANDARD 

The following NCA comments are submitted for 

consideration in developing a revised asbestos standard. 

statements should be reviewed in conjunction with the 

testimony and recommended modificat ions also entered as 

the informal hearing record. 

= Comments in Reference to the Preamble of the Proposal ~~ oe 

OSHA’ Ss 

These 
general 

part of 

fl) Pages 14119-14121 of the Federal Register notice. 

In considering establishment cf a new permissible 

exposure limit for asbestos, NCA questions OSHA's use of 
linear model for that purpose 

Emerging scientific knowledge indicates that Linear 

extrapolation of high-dese cancer rates to low~doses may 

well be invalid. A study by the “National Center for 

Toxicological Research suggests, where non-linear cose~ 

response relationships exist fer a toxic substance, 

there may be a practical threshold for that substance. 

For more informaticn, we refer CSHA te pages II-27 and 

LI-28 of the American Industrial Health Cauncil Comments 
on Reevaluation of OSEA’S Sapcec Policy. 

(2) Pages 14128-14141 of the Federal Register notice. 

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

It is illogical for CSHA tc state there will be neo 

aifference in costs to camply with a permissible 
exposure limit set at 0.2 as compared to the costs with 
the PEL set at 0.5. {See Table 7, Total Industry Costs 

Zor Achieving Compliance Using Eespirators, construc 

tion.) Past experience of NCA members has shown that 
the lowering of the PEL by OSHA results in additional 
costs. 

Current information from NCA members indicates a 

increase in the airborne concentration of 
fibers between ¢.5 and 9.2. Because of the 

B-1 
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ATTACHMENT B cont'd 

if. 

concentration, if is anticipated that the casts of 
control measures at a PEL of 0.2 would be substantially 
more than costs at a PEL of 0.5. 

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-asbestos project. 

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

Suggestions have been made to have employers report to 
OSHA pricr to performing asbestos activities and to 
require employers and employees tc be certified that 
they. are capable cf working with asbestos in the 
prescribed manner. Such requirements are unnecessary. 

The Occupational Safety and Health Act provides for 
procedures to mandate and evaluate compliance with 
standards. When OSEA publishes a standard, employers 
are notified of the requirements to be met. The 
empicyer then must take steps to see that his personnel 
are trained to perform their work in accordance with 
these requirements. OSHA is able to “certify® whether 
or net an employer is complying with the requirements by 
performance of an inspection. 

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

Paragraph (6}{4} Additional exposure protection. 

Regarding the establishment of a permissible exposure limit, 
NCA advises OSHA to judicicusiy review our statements 
previously covered in this submission. 

OSBA should eliminate from preposed paracraph ({(b}(4) all 
ambiguous verbage that could be misconstrued by construction 
employees or by a court of law. "Notwithstanding any other 
requirement of this section" is one example of potentially 
misleading wording, Another example is the requirement for 
employers to *ensure* guarantee) the health of their 
employees. OSHA has already Getermined the inapprovriateness 
ef such wording in promulgating the vertical standard for the 
Marine Terminals (See Federal Register, Vol 49 No. 128, duly 
S, 1963}. Paragraph (b}(4) can be corrected by beginning the 

BZ 
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ATTACHMENT B cont'd 

paragraph with “Employee exposure shail not exceed . «+ + » 

(the permissible exposure limit).*" 

Confusion will result from the addition of paragraph (b}(4}, if 

it is not revised. OSHA proposes to add paragraph (b)}(4), 

while continuing to retain in the existing standard, 

references to all of paragraph (hb). Tt 48 impossible to 

determine from the proposal, whether employers would be 

required to comply with old paragraph (6) (2) or new paragraph 
{b) (4), or some of each. 

Paragraph {k}. 

In paragraph (k}, pertaining to the proposed inclusion of a 

table for selection of respirators, OSHA should have clari- 

fied, whether this is a revision of existing paragraph (do) (2), 

er an addition te it. This distinction is needed. 

Paragraph (1) Bmployee information and training. 

Concerning all of paragraph {1}, it is not necessary for OSHA 

to continually develop a new employee training requirement 

for every new health standard. OSHA should use, as a model, 

the training requirement found in the Cotton Dust standard, 

1910.2043 paragraph (i). Any mew requirement should take 

inte account the rapid turnover of construction workers, the 

constantly changing construction work environment, and the 

specialized skills that construction workers bring to a 

jobsite. 

Paragraph (1) (4) (i) should be deleted. Providing copies of 

ail training materials to all affected employees imposes a 

heavy, unnecessary economic and paperwork burden without 
contributing to the reduction of risk. 

Paragraph (m} Warning signs. 

NCR seeS no overriding reasons for changing the current 
requirements for posting caution signs. If the existing 
wording for asbestos signs in (g}{1) is not proper, then 

properly revise it. In no case, sheuld OSHA confuse 

employers by adding a requirement in paragraph {(m} to have 
two Gifferent asbestos signs -- each saying something 
different. 

B+ 3 
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APPENDIX B 

CARL D. RICHARDSON 

BROWN & ROUT, INC. 
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ASBESTOS REMOVAL 

The fopic of my presentation today is. “Dealing With Asbestos Remove! 
During Plant Demolition Operations; A Contractor's Point Of View™, 

The first part of the presentation, briefly covers how our company deals 

with asbestos demolition in cilent facilities and some of the problems we 

have encounterec. 

Secondly, § wil] discuss the problems contractors have with the existing 

asbestos standard and adepting the requirements to our asbestes demolition. 

The vast majority of manufacturad asbestos products used by construction 

contain fibers that are tocked in or encapsulated, thus greatiy diminishing 
the possibility of the release of any respirable fibers, As {ong as 
these materlats are handled correctly and not abused, exposure levels are 
kept very low, (Figure —.} Asbestos pipe ijinings and coverinas are 
usually what one [Is most aware of as creating potential exposure in the 
construction fadustrv. But af! asbestos encapsutated products pose ree! 
problems when the demclition Is necessary, whether it be on a farge or 
smail scale. 

CEMENT SHEET {TRANSITE) PAINTS 

CONCRETE PIPE COATINGS 

PATCHING COMPCUNDS GASKETS 

FLOOR AND CEILING TILE SEALANTS 

PIPE LININGS AND COVERINGS 

{Figure #.} 

Either by 8 request of the potentia! client or by our own management, a 
pre-bid meeting is usually conducted. A safety and heaitn 
representative, along with management, attends the pre-bid meeting to 

estadbiish the work requirements, view the work areas, ang question the 
client representative on any safety ftems of concern relating to the 

upcoming job. Asbestos disposal requirements ere aiso discussed to 

determine who will be responsible and under whose hazardous weste ficense 
the disposal will fall. 

Factors to consicer concerning the tearout operetion pre-bid meeting are: 

° Positive idestitication - whetner the material to be 
removed IS asbestos, including the type end percent ct 
content, 

Friabibity - age and the potentiat to creat airborne 

fibers during asbestos removal. 
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. Asbestos Removai 
Page 2 of 7 

» Lecation ~ focation of the demofition activities [n 
relation to surrounding operations and employees, 

- Conditions/Restrictions ~ requirements [imposed. on the 
methods of removal, I.@. wetting of the Insulated equipment 
fs not allowed in some cases. ; 

Examp ies of problem situations which Have occurred Includes 

- Positive Identification + for various reasons, contractors 
are given erroneous information concerning Identification. 

° Patch work = when @ vessel or pipe structure has been 
deciared asbestos free, we have run Into previous patch work 

with asbestos matertal. 

. MSDS Terminology - for example, insulation and grouting 

materia: MSDS's content have been vague and non-descriptive. 

. Friable transite sheeting <- tha demolition of old transite 
sheeting material which has been exposed to chemicals could 

proguce airborne asbestos fibers. 

Normally, our company does not bid on asbestos demoiition work solely, 
but it is usually part of an everall construction contract. we find it 
very important to have our Industrial hyglenists assist In the bi¢ 
proposa! stage by supplying input on costs associated with the demolition 

te be performed. 

An example of items and costs considered for the bid proposals ere:- 

. Physical exams - usually run around $95-$150 with possible 
logistics costs. 

. Parsona! protective equipment - not only the actual costs 
are considered but the maintenance costs and cost of 

training to use the equipment. 

» Monitoring ~ obvious!y Involved here are anaiysis, 

equipment and manpower costs. 

.  Records/Microfiiming - process and retention costs are 
considered. 

. Equipment ~- for exampie, costs of asbestos vacuums, begs, 

encapsulating agents. 

> Disposal - wilt vary depending on the mode of disposal anc 

availabiftity of faciiities. 
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. Asbestos Removal 
Page 3 of 7 

To avold potential problems, it {fs important that project management 
estabilsh the plans of the asbestos demolition operation at the 
particular site. Problems could occur after the ich Is awarded if 
changes are made fn the mode of operation described In the bid package. 

Once we recelve the contract, pre-placement physical exams are given to 
the assigned crew members performing the demolition work. The crew size 
is kept to @ minimum to avoid unnecessary costs and potential exposures. 
No one Is allowed to participate in the demol'tion work without 
satisfactory completion of the physical exams. 

Notification is made to our company’s environmental! heaith sectlon to 

arrange for air samples to be taken once the work scheduie is correlated 

with the project management. Division and jobsite satety and hesitn 
personne! are trained and qualified to Institute monitoring on Jobsites. 
Satety personnel coordinate ali activities through the Corporate Safety & 
Health Department. fil data is evaluated by the environmenta! health 
section af tne completion of monitoring. 

Training is conducted and documented for employees who will be invoived 
in the demolition activities, Training includes: 

. Health effects associated with asbestos exposure. 

» Relationship between asbestos and smoking [in producing jung 
cancer. 

. Nature of operations which could result In asbestos exposure 

and the proper operating procedures fo minimize exposure, 

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

. 1990, 1001 Asbestos Standard Provisions, 

Asbestos demolition begins with the demolition crew members being Issued 
persona! protective equipment te include: full body coverings, 
respiratory protective equipment, gloves and any additional saftey 
equipment needed for the feb. Cepending on the gamolition aperation, 
shower/change facliities may be utitized. 

The entire asbestos work area is barriceded and a remote stripping area 
Is set up. A remote area decreases the potential for added exposure and 
Bifows workers acequate room to complete the stripping operation. The 
remote stripping area contains a dumpster and !s barricaded similar to 
The work area. Warning signs are posted around both the work area and 
the stripping area. 
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Asbestos Removal 
Page 4 of ? . - 

Piastic sheeting Is placed im the work areas to prevent asbestos from 
failing to jower fevefs and from contaminating the soli. By controlling 
the asbestos and preventing it from falilng to fevels below, you can 
decrease clean-up operations. Asbestos on concrete must be washed and 
collected or vacuumed. Also, esbestos contaminated soll must be removed 

for proper disposal. 

Wetting or encapsulating agents are prepared snd the method of 
apptication Is readied. Spraying of agents usually occurs by portable 
comressors or by hand-held pump sprayers. 

Instead of spraying with water, we have recently utilized an 
encapsulating agent which shows a substantia! decrease Im exposures, clean- 
up time and associated expenses. 

An Initial spray of sofution Is applied in the cracks and crevices of the 
insulation binding. As the binding is removed, additional spray Is 
applied to wet the insulation to prevent airborne particles. The binding 
materia!s are treated as asbestcs and placed in labeled bags for 
disposai. These bags are placed in the dumpster for later disposal along 

with the Insulation. 

A smail section of the wetted [Insulation is removed to expose the pipe 

for cutting. Usually, this ts hot or cold cutting or at bolted fiange 
connections. 

“The pipe ts cut into sections and removed from the work area and brought 
to the remote stripping area. Plastic bags can Be used to cover open 
ends of iping te collect any materfai which might drop during 
transporting. 

Not onty piping but Insulated equipment and vessels have been removed in 

the same manner. 

Fer jarger vesseis and stationary equipment, such as a turbine which is 

being serviced, the wetting agent Is sprayed in continua! passes anc 
again as sections of insulation are removed. 

As insulation is removed, it Is immediately bagged in poly bags, om which 

are preprintea warning fabeis. The bags are removed from the structvre 
to the designated sterage area and are not allowed to remain in various 
parts of the work area. 

If Insulation is being removed from more than one central focation, tacs 

ere placed in several “gathering areas" and are picked up and brought fo 
the dumpster for disposal. 

Insulation, as seen in this stide, should not be silcwed to accumulate on 
walkways to blow around the icbsite, Housekeeping Is of utmost Importance. 
tn order to achieve good housekeeping, Industria! asbestos vacuur 
glesners are a necessity. 
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Asbestos Removal 

Page 5 Of FE
E aaa 

During iInsufation removal, sir sampling equipment [fs placed on 

individuais and In work areas to obtain data. Sur sampling strategy Is 

to obtain "worse case" exposures. Environmental monitoring ts conducted 

with this fa mind. Pumps are placed on employees in different jod 

categorfes, 1.8. strippers, baggers, sweepers, oF equipment? operators. 

Once air sampling {is completed, cassettes ere gatherad, sampling data 

sheets are completed, and samples are forwarded fo an AIHA approved 

faboratory for analysis. After the results are obtained, a report Is 

generated to project management concerning the sampiing results. From 

the Inttlai sampling process through The reporting of resuits, takes 

approximately 3-4 weeks. Since our asbestos tearouts commonly fast on 

the average of t-2 weeks, employees may be gone before asbestos 

monitoring results are recelved. 

The foliowing are some of the problems encountered during asbestcs 

removals: 

* A slipping hazerd [s possible where plastic sheeting ts 

placed on the ground = or ficor to prevent asbestes 

contamination. Also, 38 stleping hazard exists on wet 

structura! fron and eculpment. 

. Sometimes cur ctients require us fe work on hot equipment 

without prior wetting of the asbestos insulation. fn mary 

circumstances, even when insulation on hot equipment [Is wet, 

the heat quickiy dries up the wetting agent. 

° Labels and tags can become displaced when fied or aflxed on 

poly bags. Our experience indicates pre-printec bags #re 

superior. 

> Heat stress may be a problem in the summer when emp lcyees 

wear sficker suits. Gn the other hand, in winter months the 

coider temperatures present problems with the wearing of 

gdisposabie clothing. 

. The use of vacuum ctearers In elevates structures presents 

positioning problems. Aiso, problems with the avallabitity 

of electricity to operate vacuum cleaners has occurred. 

When the contract gives us the responsigility for gisposal, we 

subcontract fo an approved fAazardous waste transporter. The waste 

asbestas dumpster is transported to a designated approved hazardous waste 

site previousiy contracted. But in most cases, the cilent assumes the 

responsibifity of wasta disposai. 

Our company's asbestos program, which { heve briefly discussed, was 

developed over several years of experience with many varfous types of 

asbestos demolition operations. Feasible requizvements of the current 

CSHA Asbestos Sandard were incorporated Info tha procedures. OSHA's 

current approach for regulating construction asbestos activities based cn 

UCC 005808 
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Asbestos Removal 

Page 6 of 7 

the 1910,1001 standard Is impractical! and largely unenferceable. What | 

would Tike to discuss with you now Is the nged to develop an alternative 
approach in regulating asbestos exposure in the construction Industry. 

The present GSHA Asbestos Standard, Is basically designed for fixed 
manufacturing sites and Is unsultabie for construction operations. 

» Manufacturing locations are normally permanent and 
configurated, involving work activities that are constant 
and predictable. Most construction employees work in a 
continually changing environment, moving from one temporary 
worksite to another. Each worksite is unique, with exposure 

patterns varying with the use of different materfats and 
processes over 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 manufacturing Industry. The construction work force 
$s transient and temporary in nature, with turnover rates 
very high. Variability #8 probably the onty thing 
consistant about construction operations, 

Repetitive monitoring to implement a PEL serves no useful purpose In most 
asbestes demoiition operations, Because demolition work typicaily 
involves short term tasks, the iag time needed to complete the necessary 
Sampiing and analysis is normally longer than the job fasts. 

OSHA asbestos medical surveillance requirements need careful evatuation. q 

- the farge employee turnover is one reason for the severe 
problems im construction resulting from OSKA asbestos 

medical surveilfiance requirements. 

. Employees may work for several employers in the course of 2 
year. The attempt te impiement pre-gssignment gnd annual 

physical exams on such 3 pattern cof employment creates 

severe probiems for both employees and employers, 

. in addition, our company hes had di¢ticuity  tocating 

qualified physicians wittiIng to perform asbestos physical 
exams {In some parts of the country). 

° For an asbestos medical surveillance program to he 
- effective, one must have a correlation hetween environmenta! 

conditions on the job and medical Information on the emp isyee 
ever @ period of time. Achieving these objectives [5 
difficult In the construction industry. 

. Based on our experience, construction asbestos exposures ere 
highly warfabie, orief, intermittent and tow, with the 
majority of the exposed construction population bein 
temporery and short-term, 

+ 
w
y
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Asbestos Removal! 
‘Page 7 of ? 

The requirements for creating and maintaining detatied records of 
asbestos exposure monitoring and medical examinations have no @ffective 
purpose [nm an industry where employment is temporary and the work 
focation Is highly variable. Several of the forms which are used in our 
program and which are retained for 20+ years Incfuda: 

e Emp toyee Wafver Form 

: Request For Medical Record 

. Doctor's Report 

Emplcyee Alr Monitoring Notice 

» training Class Form 

As noted by Industry and by OSHA's Construction Advisory Committee, 
rapetitive monitoring, medical survelliance, record keeping and other 

components of traditional health standards which have been developed with 

@ factory setting in mind do fittie to [mprove workers? health in tha 
construction iIndgstry but, nmever-the-less, impose costly reguirements 
that simply are not feasible in mary construction operations. 

instead of the current requirements, the construction Industry needs 
performance requirements utilizing the concept of identifying work 
practices that assure exposures in excess of the PEL wlll not occur under 
any reasonabie foreseeable circumstances. These work practices would be 
based on legitimate measuring anc monitoring data. 

With such a program requiring the use of approved work practices, the 

construction Industry could reduce workers' exposures to e safe fevel and 

eliminate the seed for costiy engineering controis, monitoring, and 
medical suryelifance programs. 
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CONTRACTORS SURVEY = RENOVATION 

i. On average, approximately hew many renovation jobs does 
your company undertake per year? ~~ ico 

~ 

2. On average, about how many of these jobs per year involve: 

: Number : 
= Jobs 

a. Plumbing work? 106 

b. Electrical work? —~ 166 

c. Carpentry? - a - 100 

d. Sheet metal work? me 70 

@. Telephone installation? : - 6 

£. Painting/plastering/paperhanging? 100 

g. Roofing? -------- — — 20 

h. HVAC maintenance/repair? 20 

i. Flooring? ~~ -— — 0 

j- Insulation work? —_ 60 

k, Other (specify: Pe rere 

sertant Instructions to Respendent 

t
r
 The remainder of these questions deal with renevation jobs where asbesto 

containing materials or products were handled oniv when reguired in order ts 
perform the primary activities of the renovation jobs {for example, removing 
asbestos insulation from duct work in order to reroute the ventilation syvstex; 
or cutting through drywall that contains asbestos materials in order to in- 
stall electrical outlets). Please restrict all remaining responses to these 
types of renovation jobs. Do not include renovation jobs whera asbestos-con- 
taining materials or products were installed, removed, replaced, repaired, 
enclosed, or encapsulated, as a primary purpose of the renovation activities. 

3. On average, in about how many renovation jobs per year do you 
work on a building (or structure} which contains asbestos 
materials ex products? (De not include jobs where handling 

- mm - asbestos is a primary purpose of the job.} =-—----..—— cote 79 

&. On average, in how many of these jobs are the buildings (or 65 
structures} occupied? CIF NONE, SKIP TO G.6}---- 2 

5. On average, in how many of these jobs are the rencvation r 
activities sealed off from the occupants? <= —--e----ee eee 

i 

UCC 005811 

Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer, C…
ACL Doc 18406 · Page 67 of 165

Published by AsbestosClaims.Law

asbestosclaims.law/library/18406/67

https://asbestosclaims.law/library/18406/67


I.D. umber EE IRENA 

6. On average, when asbestos 4a contained in these buildings 
fer structures}, in approximately how many of these renova- 
tion jobs does your primary work activities necessitate the: 

Nunber 

of Jobs 

&, Removal of asbestos material with replacemant of an ~ 
asbestos materish? 0 

_ Bb. Removal of asbestos material with replacement of 
> non-asbestoes material? 50 

. @. Removal of asbestos material with no replacement? ——---=-= 5 

d, Repair, enclosure, or encapsulation of asbestos 
material? 5 

@. Other handling of sesbestos material (specify: 

7. OSHA ds concerned about exposure to asbestos by the workers 

handling these asbestos-containing materials or products, and 

in order to make decisions abcut revising regulations, OSHA 

needs information abour the frequency and duration of exposure 

to asbestos. For each job activity that you do, would you - 

please tell us: first, approximately how many workers per 
jod are involved, on average; and second, how long the task 
tekes to complete in hours (both the average number of hours 

and the maximum number of hours it could take}. 

¥ Workers Duration of Activity 
Job Activity Per Job Average Maxipun 

as 

Qe 

Removal of asbestos material with 
replacement of an asbestos material 

Removal of asbestos material with 

replacement of a non~-asbestos 
material 

Removal of asbestos material with 

no replecement 

Repair, enclosure, or encapsulistior 
of asbestos material 

Other handling of asbestos material 

specify: } 

o = a
N
,
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Z.B. Bucber 

& We would like to know what occupations are directly involved with each 
of the following job activities. Below the table is a list of eccupa= 
tions. Please insert the numbers from the lisc, aindicating the occupa- 
tions involved, inte the table. 

Job Activity Occupations Directly Involved 

a. Removal of asbestos material with 
replacement of an esbestos material 

b. Removal of asbestos material with 

replacement of a non-asbestos : 
material 1, 23, 14, 15 

¢. Removal of asbestos material with 
mo replacement 1, 13, 14, 15 

d. Repair, enclosure, or encapsulation 
of asbestos material 1, 13, 24, 15 

2. Ocher handling of esbestes material 
(specify: 3 

Occupations: 

1. Asbestos and insulation workers (including helpers) 

Ze Brick masons, stone masons, and cement/concrete finishers 

3. Carpenters (including helpers) 

4, Demolition workers 

° Electricians (including helpers) 

&. Floor layers 

» Painters (including helpers) 

8. Plasterers and dry wall installers (including helpers) 

3. Plumbers and pipefitters (including helpers} 

20. Roofers 

ii. Sheet metal workers and BVAC equipment anstallers (including helpers) 

12, Telephone installers/repairmen 

33, Construction laborers, not elsewhere classified 

16, Supervisors and foremen, not elsewhere classified 

15. Other (specify: Operators 3 
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9. OSHA ig also concerned about exposure te ssbestos by other 
workers. Do other workers (that is, those not directly: 
involved with handling the asbestos materiais} generally 
work alongside or in the same ares as the workers handling 
asbestos containing materials er products? — 

$a. If yes, other than those occupations which involve the 
~ actual handling of asbestos materials, what are the 

occupations which indirectly involve the wost frequent 
exposure to asbestos? (Please choose occupations frou 
those listed in Question 8 for each job activity lisced 
below.) 

e
y
o
u
g
 

Occupations dob Activity 
Indirectly Involved 

&, Removal of asbestos metertal with 

replacement of an asbestos material 

b. Eemoval of asbestos material with 
replacemant of a non-asbestos 
material 

ce. Removal of eshestos material with 
mo replacement 

dg. Repair, enclosure, or encapsulation 

of asbestos material 

e. Other handling of asbestcs matertal 
specify: } 

10. When you handle these asbestos-containing materials or products 
during renovation, are any precautions taken to control the 
workers’ exposure LO asbestos? ~---eeeee meme nnew me enenne eee =f yes | ND 

PLEASE ANSWER QUESTIONS 

iQa THROUGH 15 

PLEASE COKTINDE WITH 
TRE SECOND FGRM 

4 a ae io 

UCC 005814 

Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer, C…
ACL Doc 18406 · Page 70 of 165

Published by AsbestosClaims.Law

asbestosclaims.law/library/18406/70

https://asbestosclaims.law/library/18406/70


i6a. If 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 te the 
appropriate Job activity. | 

sob Activity Contral Practice 

Removal of asbestos material with 

: replacement of an asbestos material 

b. Removal of asbestos material with 1,2,3,4,6,7,8,9512,14,17,18,20,21 
replacement of a non-asbestos 
material 

€.  Kemoval of asbestos material with 1,2,3,4,6,7,8,9,12,14,17,18,20,21 
no replacement 

d. Repair, enclosure, or encapsulation _ 

of asbestos material 1,2,3,12,14,17,18,20,21 

e. Other handiing of asbestos material 
(specify: } 

Contrel Practices: 

ie 

2s 

3. 

4. 

5. 

6. 

10. 

32. 

Wet handling of asbestos material 

Disoosable dust mask 

Half mesk cartridge respirator 

Powered air purifying respiretor 

Supplied air respirator 

Use of HEPA (EPA-approved) vacucn 
cleaners 

Wet sweeping 

Collection and disposal of weste 
an sealed impermeabie bags or 
eontainers 

Exposure monitoring 

Airetight barriers to enclose work 

RTeA 

Negative pressure or recirculating 

HEPA ventilation system (micro-trap) 

3 

i2. Protective clothing 

13. Showers and changerooms 

14, Changercoms only 

i5. ouble barriers 

16. Tools equipped with vacuum 
eleaners 

27, Training/feducation, specifically 
on hazards of esbestos handling 

iS. Caution signs or labels 

19. Rotation of workers 

20. Medical examinations 

21, Recordkeeping 

22, Other (specify: 
a A ERE 

) 
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by
 
w
a
 

21.D. Humber 

10. For those control practices that you do use, we would like , 
- to get some additional information concerning: how each 

control practice ia actually implemented: how often each 
control practice is used; and an approximation of the eosts 
associated with each control practice (on either « per-pra- 
tected worker basis or a per-dob basis). Please provide 
this information for each control practice that you use, 

ll. OSHA 4s also interested in obtaining information about the exposure 

levels experienced by the workers handling these asbestos~containir: 
materials or products. Given the contrel practices thet you have ~ 
used for each job activity that you do, can you please tell us, 
approximately, what the monitored 8 hour time-weightec average and 

monitored maximum exposure levels are, on average, for each seb 

activity that you de. 

PLEASE USE TABLE ON NEXT PAGE, 
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" Monitored Exposure Levels 
Job Activity 

8 hour Maxinun 
Time-Wei ghted Exposure 

Average Levels 

:@. Removal of asbestos material 
: with replacement of an asbestos owe ose 

material 

b. Removal of asbestos material 
with replacement of a noa- 0.25 6.8 
asbestos material 

&. Removal of asbestos material 

with ne replacement NA NA 

d. Repair, enclosure, or encap- 
Sulation of asbestos material 

@. Other handling of asbestos 
material 
(specify: 3 

12, Have you worked en any renovation jobs involving the 
handling of asbestos-containing materials or products, 
where the location of the building (er structure) or any 
of its physical characteristics precluded the use of a 
particular control practice? ---—- ~ mee KO og

 
o
u
 

uw
 

i2a. If yes, what control practices were precluded and 
why were they precluded? 

- Water unavailable or limited, 

Equipment hot, which dried wetting agent immediately. 

1 

Z 

3, No electrical source for vacuum. 

4. Logistics in structure omitted vacuum sy¥stem, 

12d. If ves, how often do you face situations ldke the 
ene(s} described above? 

. i, 20% 

2. 20% 

3. Be 

4. 25% 

~ 
é 
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r
e
 

13. Of the various types of control practices that you've used a 
are there any that reduce the productivity ef your workers?-~4 

i3e. if yes, which control practices reduce productivity 
substantially and why? - 

1. Wetting - time, cold weather, Slipping hazards.’ 

2, Respiratory protection - rest periods more frequent. 

14. We would like to get an estimate of the costs associated with con- 
trolling asbestos exposure for different job activities. 
of the job activities below which do you participate in, 
estimete the percent of your job activity costs that you would 
attribute te controlling asbestos exposure. 

Job Activity Percent of Costs 

Removal of asbestos material with 
replacement of an asbestos material 

Removal of asbestos material with 
replacement of 4 not-asbestos 
material 

fe Removal of asbestos material with 
no replacement 

d. Repair, enclosure, er encapsulation 
of asbestos material 

ee Other handling of asbestos material 
(specify: 3 

15. In general, about what percentage of your ‘renovation job costs 
is related to the handling of asbestosecontaining materials or 
products, including asbestes control activities? 
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APPENDIX C 

—t 

TECHNIQUES FOR ASBESTOS ANALYSIS 

: UNDERSTANDING THE PROBLEM 

by 

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

PRESENTED AT THE 

ORGANISATION RESGURCES COUNSELORS INC. SYMPOSIUM 

entitled 

“ASBESTOS RIP-OUT” 

March 27 and 28, 1984 

Washington, D.C. 
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TECHNIQUES FOR ASBESTOS ANALYSIS 
UNDERSTANDING THE PROBLEM 

INTRODUCTION 7 
— See 

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

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

Asbestos is met the name for a single substance ... it i8 the “generic term" 
appliec to naturally occurring fibrous hydrated silicates. (Figure 1}. Four, 
chryscetile, crocidolite, amcsite, and anthophyllite are of commercial impor- 
tance. Until relatively recently, fibre types were rarely identified in the 
literature describing health effects and it was not acknowledged that the 
various asbestos minerals might produce different biological responses. 
Workers engaged in removal of asbestos can be exposed to asbestos dusts with 
quite different chemical and physical characteristics. it is apprepriate te 
ask “Do all fibre types carry the same risks for the same exposure"? and “Can 
they all be measured using the same enelytical techniques"? 

It is beyond the scope cf this report to give an indepth answer te the First 
questicn, but the literature supports the view that different fibre types dc 
carry different risks espectaliy for mesothelioma. In fact, I would suggest 
that there is now evidence that there can be large differences in risks of 
respiratory cancer for different occupational grouns exposed te the same fibre 
type. Unfortunately, the matter remains somewhat controversial because of un- 
answered questions concerning the relative Eevels of exposure of persons work- 
ing with the different fibre types and processes. 

wei fe 

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

Measurements of airborne asbestos concentrations in workplaces, sere than 20 
years ago were relatively sparse and were made using instruments and methods 
{e.g. Greenberg Smith and Hidget Impingers) which are no longer considered 
appropriate for asbestos measurement. As the health effects which have beer 
linked with asbestos exposure require Jong latent intervals to manifest, the 
only measurements available to assess exposure were made with these now obso- 
lete methods(1,2}. Yo date, eight working populations have been studied to 
determine exposure-response relationships. These studies have involved Quebec 
chrysotile Miners and Millers 3, New Jersey Factory Pensioners *, American 
Textile Workers 567 New Orleans Cement Factory Workers British Friction 
Plant Workers 9 and Ontario Asbestos Cement Factory Workers io, All of these, 
except the British study, involved exposure assessments made in miliion parti- 
cles years/cubic foot. i.e. measurements were based on 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 to 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 conversions (9,11). In the United Kingdom past exposures 
were measured using thermal precipitators and it was_also necessary to convert 
counts to Membrane Filter Fibre Count Equivalents (42), 

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

IDENTIFYING ASBESTOS 

in deciding whether to “rip-out” or “encapsulate”, a fundamental question is 
“iS it asbestos"? Because it is white, brown or blue or looks fibrous, 15 not 
good enough. Being absolutely sure that the material is asbestos is not 
Simple. 

Asbestos fibres have the same chemistry as their non-fibrous counter-parts. 
For example, chrysotile is chemically identical to antigorite, crocidolite is 
Chemically identical to riebeckite, and amosite is Chemically identical to 
grunerite. Thus chemical analysis alone does not provide the solution. 

; ccos a 
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Bfhevs 

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 aS 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 material can be 
achieved using the polarising microscope and dispersion staining {- 3). Koray 
diffraction can be used, but the non-fibrous polymorphs can interfere serious~- 
ly with the analysis. Selected area diffraction {SAED} patterns can be useful 
in distinguishing chrysotile from amphiboles but without detailed measurements 
of diffraction patterns on fibres with different orientations, the different 

amphiboles fibre types cannot be differentiated. [It is not possible to get 
selected area electron diffraction patterns on all fibres, especially thin 
ones, Transmission electron microscopy {TEM} with energy 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 insulation being ripped out} are net 
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 @ Tow percentage of fibres may give rise to a significant number of 
fibres when rendered airborne or vice-versa. 

THE MEMBRANE FILTER METHOD 

Some variant of the method in which airborne fibres are cellected 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 as the index of exposure to control. it should be noted that 
rarely do we know the specific characteristics of an airborne particle which 
“cause @ health effect. Thus, we are forced for practical reasons ta use an 
index of exposure which relates to the health effects as shown by epidemiola- 
gical studies and/or which makes mechanistic sense based on cell and experi- 
menial animal studies. The index for asbestos adopted has been almost univer- 

sally, fibres equal to and tonger than 5 micrometers. 
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THE MEMBRANE FILTER METHOD {Cont'd} 

The membrane filter measurement involves counting fibres. For expcesure 
assessment purposes, a fibre has been defined as an elongated particle with 
an aspect (]gngth: breadth} ratio of 3:1, although 5:1 is now proposed in 
NIOSH 7400 (4%) and 10:1 is preferred by mineralogists. 

It is recognised that the 3:1 definition {and probably 5:1) does not permit an 
observer to distinguish between asbestos fibres and other elongated particles 
(non-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 routine separation of fibres into asbestos and non-asbestos 
is not to be recommended. There are many non-asbesics mineral fibres which 
may be confused with asbestos fibres and studies show that attempts at discri- 
mination are unreliable (49). Nowadays, most jurisdictions recommend that no 
aitempt be made to differentiate asbestos from non-asbestos fibres in the 
count. Thus, the count is of al} fibres. While this may not pose a problem 
in a work-place where asbestos is the only fibre used, it may pose considera- 
ble difficulties when used in an enviroment where other fibres materials might 
exist as would likely be the situation in “rip-out". 

As mentioned earlier, the standards for controlling asbestos exposure were da- 
veloped from epidemiotogical studies in which exposure assessments were con- 
verted to membrane filter fibre counts from cther measurement techniques. In 
practice, the membrane filter method itself has undergone several changes ~ 
most of them increasing, to some extent, the ccunt relative to the previcus 
method. Thus methodological changes can have the effect of making the stand- 
ard more stringent. More recent changes in the method such as 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 modified CRS rules tends ¢o lead 
to higher counts than those obtained by the Asbestos information Association 
(AIA) Method (16), 

When Il was invited to participate in this symposium, I was asked if I would 
include in my talk some comments on the new NIOSH methcd. Let 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 NICSH 
method. 

Pred 
asnfo 
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THE MEMBRANE FILTER METHOD (Cont'd) 

The AIA and the NIOSH 7403 methods go a long way towards 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 
shown in table 2. Let us examine these in more detail and how these are dealt 
with in the NIOSH 7400 method. 

A = MICROSCOPES 

Counting trials have revealed that many different microscopes are being 
used in the counting of asbestos fibres. AS even the same model of 
microscope can vary in its optics and maintenance, the potential for 
variability in counts due to the use of different microsccpes and optics 
can be substantial. The new NIOSH method recognises this problem and 
proposes an approach to improve consistency in what can be seen by the 
observer. The Heatth and Sefety Executive (HSE}/National Physical 
Laboratory (NPL} test slide makes this possible. Using this slide the 
microscope can he “tuned” to a standard level permitting cbservers at 
different locations te see fibres of approximately the seme minimum 
diameter. This is very important as there are considerably more fibres of 
a 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 
Standardization alters the number of fibres counted aver the methods used 
to derive the original fibre exposure standards is not clear. 

SOURCE AND NATURE GF BUST 

In the NIOSH 7400, a1] particles meeting the criterien defining a fibre 
are counted and it is recognised that the non-fibrous particles may 
interfere with the method. It is not clear whether it is recognised that 
laboratories able te count one type of asbestos fibre well do not do sco 
well when faced with a different type of dust sampte {27}. An example of 
this type of problem is illustrated in Table 3 with data from South 
Africa. Observers in other ccuntries have reported similar difficulties 
with unfamiliar samples. 

UNIFORMITY GF DUST DEPOSIT 

The recuction in the size of the filter to 25mm, to improve the uniformity 
of the dust deposit is probably a sound move. There was mo need for a 
3imm filter in the first olace. 
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THE MEMBRANE FELTER METHOD {Cont'd} 

BD = PLANE OF BUST DEPOSIT 

The use of acetone to collapse the filter results in a much thinner 
mounted sample than with previous methods which in turn helps to reduce 

>the error if the 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/mm?. This is jmportant in improving repreducibi- 
lity, but will not eliminate difficulties when a high proportion of nen- 
asbestos particles is present. 

F ~- NUMBER OF NON-FEBROUS PARTICLE PER UNIT AREA 

it is recognised in NIOSH 7400 that the presence of non-fibrcus particles 
will affect the detection limit. It would be useful to know the thecreti- 
cal and practical detection Timits when differert preportions of naon- 
fibrous dust are present so that the conditions under which the method is 
valid, are clear. 

G - REFRACTIVE INDEX 

The refractive index of a particle relative to the mounting media influen- 
ces its visibility. Thus the refractive indices of the mounting media are 
now well defined. However, it is noted that while NIOSH has gone @ jong 
way to standardize the method, it still offers opticns for mounting the 
sample. 

H - OBSERVERS’ EXPERIENCE, TRAINING AND PERSONAL FACTORS 

Observers’ experience, training and perscnal factors are not addressed in 
the method. The use cf permanent slides will improve the training possi- 
bilities by using real samples. The effect of samples from different 
Sources was discussed earlier. The use of the HPE/NPL stide will also 
help to calibrate the observer. 

I - SIZE DISTRIBUTION OF FIBRES AND PARTICLES 

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

) = DEFINITION OF A FIBRE 
The new definition of a fibre as having an aspect ratio of 5:F 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 NIOSH 7400 is confusing, 
but I presume this is &@ temporary provision. There is no doubt that coun- 
ting fibre ends minimizes the biaises introduced by the earlier counting 

thods. However, | have some difficulty in understanding the choice of 
the counting rule in which ali 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 
nature 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 buncle is deposited in the Jung and dispersed as fibrils, there will 
be many more fibrils than can be seen by light cptical methods in the 
original bundle. Thus the count methed is somewhat arbitrary and its 
introcuction as a practical convenience could in the absence of evidence 
te the contrary be misleading with respect to the hazard. In my view, 
more information is needed before it can be concluded that it is appro- 
priate tc adopt a method in which fibres in a bundle are counted separa- 
tely. 

GRATICULE 

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

“NUMBER CF FIELDS / FIBRES COUNTED 

This is important and is well defined in NICSH 7460. 

fan such a method be used to measure concentrations of fess than Q.1 
fibre/ml? The answer is probably yes if the interferences identified in 
the method are absent. In “rip-out" such a situation would Tikely be 
rare. 

ooo ff 
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Bf eee 

ELECTRON MICROSCOPY 

An aspect of the phase contrast method which I noted earlier needed additional 

consideration was the size distribution of airborne fibres and it8 effect on 

what is counted. This provides a useful way to introduce the electron micres- 

COpes 

As you are aware, there is a limit to the size of particle or fibre which car 

be seen using light eptical methods. This lies somewhere between 0.20 and 

0.30 micrometers. Let uS examine various airborne dust clouds and see 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- 

eesses are shown in Table 4. The diameters and lengths of individual fibres 

were measured on the transmission electron microscope , If we assume that 

fibres seen on the phase contrast optical microscope have diameters greater 

than 0:3 micrometer, and that the concentration of fibres using this countiag 

method is 1 fibre/mi, then the total concentration of fibres present in mining 

and bagging ef 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 ati 

fibres were involved in the production of asbestcs related health effects, the 

membrane filter optical count would provide maximum protection against emosite 

{probably even higher protection against anthophyltite} and protection would 

be least for crocidolite {at least for Cape crecidolite). 

This sucoests that for the same phase contrast fibre count, workers may be 

exposed to quite different concentrations cf airborne fibres and different 

concentrations of fibres in "suspect, dangerous, 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 that 
no consideration of fibre type differences exist in the NIOSH/OSKA standard. 

They do exist in the Britisn, Canadian and ACGIE criteria. 

At the start of my presentation, 1] mentioned that 1 would say 2 few words 

about the use of scanning and transmission electron microscopes in asbestos 
analysis. Scanning electron microscopes (SEM) are relatively inexpensive com- | 
pared with transmission electron microscopes (TEM} and have considerable 

potential for rapid counts and fibres observations. Some of the advantages of 
the scanning electron microscope for the analysis of asbestos are as follows: 

woe fD 
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ELECTRON MICROSCOPY (Cont'd) 

Samples are aot restricted te thin sections. {this offers 1 
advantage for observations of airborne fibres collected on a 
surface as fibres are already “thin®}. 

Sample preparation is relatively easy. 

Several types of signal are simultaneously detectable - 
backscattered electrons, secondary electrons, x-rays and 
cathodol uminescence. 

Shane 

ittle 
fiat 

The image is not projected and the three dimensional aspects of fi 
bres can be examined. 

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

°. Sample must be collected on a flat surface for accurate visual- 
isation. (sampling difficulties}. 

lt is normally necessary to put a thin conductive coating (eg.: 
carbon, gold or gcold-palladium) en the fibres to prevent char- 
ges building up on them. 

Very fine fibres may not have adequate “contrast” to be seen by 
SEM. 

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

Analysis of fibres by energy dispersive methods when low atomic 
number elements are needed for fibre identification jis diffi- 
cult because the “background” can be very high. 

Electron diffraction for fibre identification js not available. 

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

Techniques have been developed in which filters are pre-coated with gold, thus 
eliminating the need for thick coats on the fibres. Such methods perm’ 
Organic components of community air samples to be incinerated (at low tempere- 
ture}, preserving fibres in their original airborne state. Such methods 
promise but the other limitations of the SEM remain. 

e 
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ELECTRON MICROSCOPY (Cont'd) 

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

« Resolution c O.2 nm (i.e. al} fibres can be seen}, 

. Setected area electron diffraction can be used for identification, 

» Energy dispersive analysis applicable to lower atomic number elements 
than with SEM (i.e. fess background}. 

'. Actual fibre sizes can be measured 

Counting fibres on the FEM is time consuming, costly and preparing a grid with 
fibres in a non-disrupted state presents considerable difficulty. On the 
other hand, the resolution is such that all fibres can be readily seen. For 
size determination, the grid size determines the upper limit of fibre length 
cbserved. Counts of fibres made at a magnification of 6000 x involves measu- 
rement on a very small percentage of the total 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 to assist in fibre 
identification, as can tne “hole down the core of the fibre” in chrysotile 
identification. 

In ambient air determinations, it is often more convenient to ash the air sam- 
ple, disperse the fibres in liquid suspension, using ultra sound, filter, and 
then prepare a grid for analysis. when this 1s done, counts are mace of 
individual fibrits and with information on the fibril lengths and diameters 
the mass of fibres is determined and concentrations are expressed in ng/m?. 

; woo fll 
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Vij... 

CONCLUSION 
—————— 

In summary, the methods and techniques to observe and quantify airborne fibres 
have undergone considerable improvement over the fast 10 years. In spite of 
this, the underlying issue of what i5 a dangerous fibre and what one should 
really be measuring, are still not resolved. Are we using the correct index? 
Is the method providing the same protection to al] occupational groups? 

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

The continual upgrading er changing of the analytical technique will in the 
future render the interpretation of exposure assessments, a5,if not more dif- 
ficult than they were with Midget Impinger Measurements. 

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

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

= {From NIOSH 7400 - p. 7} 

Number of Aspect ratio 3:1 Aspect ratio 5:1 

Sampie Type Samples AIA Mod. CRS* AIA Bod. CR3*_ 

Mining id 109 12? 74 92 

Milling 10 100 112 84 95 

‘Asbestos cement 14 100 146 30 137 

Textile chrysotite 10 100 108 B9 99 

Friction material 1o 100 139 3? 116 

Gthers 6 198 127 92 118 

(insulation, amosite} 

TOTAL 60 MEAN: 100 125 86 -210 

*Arithmetic means of counts made by different laboratories relative to the 

AIA counts. 

~
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FABLE #2 
SOME FACTORS WHICH DETERMINE WHAT 15 SEEN AND COUNTED 

USING PHASE CONTRAST MICROSCOPY 

WHAT WE SEE DEPENDS ON NIQSH 7400 __ 

A: ¢ Microscape and optics 

Seurce and nature cf dust 

Uniformity cf deposit 

Piane of Dust Deposit 

Number of fibres/unit area 

Number of non~fibrous particles 
funit area 

Refractive index 

Cbserver - experience, training, 
personal factors 

Size distribution of fibres 

and particles 

WHAT WE COUNT BEPENDS ON 

J Definition cf a fibre 

Counting Rules 

Graticuie 

Number of fields/fibres counted 

Characteristics well defined. 
Use of HSE/NPL tests slide to 
Standardize fibre visibility. 

Method applies to all types of 
asbestos. 

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

Attempt to improve by reducing 
filter size. 

Acetone collapse of filter will 
ease focusing. 

Adjusted by varying sampling 
volume. 

Recognized problem changing 
detection timits. 

Befined but options for mounting 
permitted. 

Not addressed directly. 

Not addressed. 

Two aspect ratios acceptable. 
(3:1 and 5:3} Length 5um. 

Two options @xist. 

Walton Beckett made for microscope. 

Well defined, 
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TABLE 3 

Ratios of Counts by Different Laboratories - 

Counting Various Types of Asbestos Fibres 

o
o
t
 

{From Ref. 15} 

Chrysotile Amosite Crocidolite 

sample nos. sample nos. sample nos. 

Ratio RE 9) 92 iz 14 i? 8 ? 4 

Lab i/Tl 9.11 6.05 7.88 1.21 0.98 1.05 - 1.55 13.62 

(mounted by Lab I) 

Lab }/1i 4.38 3.36 14.20 0.92 ~ 2.03 = 1.58 1.33 
{mounted by Lab II) 

Leb I/1T} - 3.72 3.94 4.41 0.86 1.13 - 1.92 - 
{mounted by Lab I} 

Lab JE/1T1 - 6.61 0.25 43.36 06.87 1.07 ~ 1.23 - 

{mounted by Lab } o
d
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FABLE #4 
DIMENSIONS OF AIRBORNE ASBESTOS FIBRES 

(From Ref. 18} 

Diameter hos ite Crocidolite Chrysotile 

{urs} Hining Sagging Minina Beogine Hinisa Eaagins 

Lengths € 2,50 

€ &.08 16.86 2.59 34.09 26.90 60.73 51.88 

0.067 - 6.100 8.98 5.97 27.02 24.76 23.79 23.99 

C.1G7 - 0.200 39.45 37.21 79.96 22.87 8.59 12.38 

0.20] = 0.900 11.47 92.55 3.33. 2.8D 1.23 1.38 
6.300 $8.09 1.3) 0.99 0.72 0.97 0.74 

Lengths 2.37 - 5.00 

£9.06 0.25 = 2.78 1.88 O57 = 0.62 
D.0S} ~ 0.100 0.62 8.75 2.70 3.52 0.66 1.41 

C.10} = 0.200 2.99 4.83 3.58 6.25 0.66 2.08 

0.201 - 0.300 £.74 5.78 1.06 2.82 0.31 6.75 

0.350 « ‘V2.20 74.82 o.81 1.27 18 0.88 

Lengths $.53 = 7.50 

€ 0.06 ~ - 0.28 0.22 ~ 9.16 

0.05) - 0.109 £.12 _ 0.12 c.65 (0.83 5.13 0.38 

C.10} - 0.202 17.62 7.86 0.86 2.46 8.13 0.66 

0.203 - 0.300 1.78 2.03 0.43 0.83 D.13 O.18 

6.302 + 3.86 6.73 0.32 o.36 6.57 0.88 

Lengths 7.52 - 10.80 

« 9.96 . “. $6 O27 - 0.10 
6.961 - 2.100 - 0.08 0.07 0.39 2.06 0.10 

o.102 - 0.200 0.37 6.39 0.43 o.77 - 5.20 
O.201 - 0.392 9.87 4,01 O.37 0.22 - £.08 

O.300 + ¥.86 7 4.33 - 2.23 0.12 0.32 

Leneths 30.0) ~ 20.00 

« 0.06 - - O.07  - - 9,03 

@.081 - 0.300 - - €.07 0.1? - 8.03 

0.70) ~ 6.200 6.12 O87 ree 0.85 0.04 0.36 

0.201) - O.305 0.62 O.BE 0.02 6.22 - D.16 
2.300 = 6.95 9 4.97 ii - 0.33 0.33 
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TABLE 5 

EQUIVALENT CONCENTRATIONS FOR AN OPTICAL FIBRE 

CONCENTRATION OF 1 fibre / mi -- 

. Concentrations of Fibres 

, in specific size ranges 

Length Diameter /Length 

Fibre Type Operation Total Concentration {5 - eum) (B=(0.3um) (1 =5-20ym) 

(Fibres / mi} (Fibres / mi} 

Amosite. Mining 14.9 1.8 {1.9} ; 0.8 

Bagging §.3 1.5 (1.5) C.5 

Crecidolite Mining 243.8 3.7 {10.0} 8.7 

Bagging 175.4 12.4 (12.5) 11.4 

Chrysotile Mining 131.6 1.6 (1.7) C.6 

Bagging 65.4 2.6 (2.73 1.6 

Twisting 23.3 Ze) 1.1 

Winding 26.3 2.0 1.0 

Beaming 37.5 1.9 0.9 

Weaving s. 190.9 3.0 2.0 

Weaving }. 83.3 3.1 2ol 

N
e
e
 

All fibres poum in Fength { 

D = Diameter 

L = Length 
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FIGURE #1 _. 

ASBESTOS FIBRE TYPES 

v
e
o
 

ASBESTOS 

Fr “t 
CHRYSCOTILE AMPHIBOLES 
White Asbestos 

3MfeD, 25iCn, 2HsO 

¥ i me TREMOLITE ANTHOPHYLLITE 
2Cad, Safe, SSiOr, RO FMe0 §SiC HsO 

ACTINCLITE AMOSITE 
2020, 45g. FeO. 8SiOh. H20 $.5FeO. 1.5Mg0. 85iCh. HsO 

CROCIDOLITE 
Blue Asbestos 

Nas, Fos. 3Fe0, &8:0:, HsO 
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APPENDIX D_ 

Asbestos Remove) in the Petrochemical Industry 
T. E Kupferer 

Standerd Of 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 paint I wish to make today is that while asbestos remains a potential 
problem in refineries and chemical plants, it is, In fact, not an actual hazard. By this 
I mean that although asbestos continues to be present in our facilities, there are 
programs presently in place which contral exposures to such a degree es to make any 
health risk vanishingly small and, therefore, of no significanee. To support this 
argument, Iwill present an overview of the status of asbestos in petrochemical 
operations, and review the type of programs which ere used to controlit. I will also 
present deta regarding exposure levels seen in actual operations involving asbestos 
removal. 

The great majority of refineries, terminals, pipeline facilities, and chemical plants 
are old enough that their construction predates the time when asbestos became 
generally recognized as a potential problem for people outside of the asbestos 
industry itself. In our industry asbestos is mainly found in insulating material on 
vessels and piping, where it was used 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 years, with some parts of the process 
equipment ehanged, replaced, or added to. Maintenance demands cause pumps and 

valves to be periodically repaired or replaced, which generally calls for removal of 
Some insulation. In many cases, the construction of the original facDities and the 
implementation of many changes occurred before many of the current employees 
were born. The result is that more often than not, it is not possible to know the 
nature of the insulation on as particular valve, Hine, or other process equipment item. 

Further, even the most seasoned maintenance supervisor cannct tell whether or nct 

insulation contains esbestos by simply inspecting it. This brings us to the first stage 
of the asbestos program, which is identification of asbestos in the work place. 

Identification of asbestos containing insulation is seriously complicated by the fact 
that there is generally & very wide variation in ihe type of material used, the time of 
its installation, and the degree of "wear and tear” that it has endured since being 
installed. Beeause of the tremendous variety of insulating materials present, it is not 
practical te actuslly analyze each for its asbestos content prior to the time it may be 
subject to removal. When it does become necessary to remove insulation, it then 
decames necessary to make a determination of its asbestos scontent. Where there is a 
large amount of materia? fo b« removed, or when there is sufficient lead-time to 
permit sending samples, a bulk analysis is performed io determine the types and 
amounts of asbestas present. For small jobs, especially those maintenanee tasks 
which do not permite delay sufficient to perform analysis, it is presumed that 

insuletion contains asbestos unless it is known with certainty that it does not. Field 
test kits are not relied upon in any ease because of isolated reports of false negative 
fest results, If is thus cur presumption, unless proven otherwise, that any insulation 
to be removed will be treated as though it was asbestos. 

Presented ai the ORC Asbestos Symposium, Wes gto... D.C., on March 27, 1984. 
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in addition to this approach to identifying asbestos containing insulation, we have also 

adopted a policy of never installing any new asbestos insulation during any repairs or 

construction. Thus any new additions or new units built within the last fen years will 

be entirely asbestos free. On existing units, all areas which have had insulation removed 

and replaced during this same period of time will also be ashestos free. Areas 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 eves, such as eclored chips, to indicate that it is asbestos free; however, lebels 

and maintenance notes ate still the main means of identification, since the insulation 

is almost always wrapped or coated after instalation. Thus, there is a sort of reverse 

hazard warning labeling system, wherein all employees anc contractors are trained to 

regard all unlabeled insulation as asbestos. Also, this program is resulting in a steady 

decrease in the presence of asbestos in our facilities. We anticipate that it will 

aventually be feasible to simply remove a the remaining asbestos insulation from 

units on a program med basis to make them entirely asbestos free. Asbestos removal 

activity will, in any case, continue to decrease from past levels as progressively less 

of the insulation present is an asbesies 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,” er under other titles, but each establishes local procedures 

which ensure proper control of asbestos hazards. These are ail based upon guidance 

issued by the corporate industrial hygiene group and are subjected to review during 

routine industria) hygiene visits to the field facilities. In addition to reviews 

conducted by the hygiene staff, there are also periodic reviews by the corporate 

eomplance review team. 

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

assure compliance with the OSHA standard and to give the maximum degree of employee 

protection. Contractors are required to meet the same standard of care when perform ing 

such work in our facilities. 

Supervisors directing asbestos removal work, and the plant safety siaff are responsible 

for assuring that procedures are followed, and routinely check on compliance by both 

contractor and company employees. By giving this part of the safety and hygiene 

programs high visibility and repeated emphasis, we have achieved excellent cooperation 

from supervisory personnel, whieh has made the overall program funetion. 

The key elements which are the basis for the effectiveness of our program cen be 

sum merized as: 

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

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

involvement. 

3 Training of those persons who must actually perform the work. 

Procadures for the actual work are quite simdar from site to site. These include: 
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i. Techniques. 

2% Protective elothing. 

3. Respiratory protection. 

4. Signs and lebels. 

5. Cleanup. 

6. Monitoring. 

7. Medical Surveillance. 

Techniques: Kt is a very rare instance where any form of engineering contro! is feasible 
for asbestos removal in our industry. Generally, the work site simply does not lend 
itself to use of any form of local exhaust ventilation, to isolation of the employee, or 
to enclosure of the point of generation. In addition, because of our policy of not 
replacing asbestos with asbestos, such work is never done in the same place twice. 

The only exception to this is in cases where large sections of the process equipment 
ate being physically removed from the unit. In these cases, enough insulation is removed 
to be able ta cut the sections into parts which can be remoyed from the unit before 
finishing the stripping job. These sections are carried to en isolated area where they 
ean have all asbestos removed at ground level, and in a more controlled manner. 

Where the insulated sections cannot be removed, as is normally the case, they must 
be stripped in place. For these jobs, work practices must be used to minimize the 
generation of dust. The two most important prectices in this regard are wetting of 
the material, and just plain patience, that is, teking the time to de the job carefully. 

in order te be effective, the wetting of the insulation must be continuous or nearly 
so. Most insulations are resistant to water penetration, and so must be Kept wet as 
stripped sinee the inner layers of the material will still be dry when first exposed. 
Application in the form of a heavy mist seems to work best. The effectiveness of the 
water can be enhanced by addition of a detergent, and several are commercially available 
for this purpose. These are most practical when the water is drawn from a portable 
or transportable tank in which the detergent solution can be premixed. 

Probably of more importance than the wetting procedure is the use of preper work 
procecures in the removal process itself. This is the area perhaps most heavily impacted 
by supervisory commitment and employee training. For exeampie, if pieces of insulation 
are allowed to fall to the ground instead of being lowered, the impact will eause 
great increase in the amount of dust released. Other examples of patient, careful 
prectices would include eutting of retaining wires and slitting of soverings, as opposed 
to prying insulation loose with a wrecking bar or chipping it with a hammer. By 
permitting, and even insisting on, the taking of the time necessary to do a neat, clean 
job, the airborne dust can be lowered. Good training and supervision are essential to 
prevent hurrying and shortcuts from causing unnecessary exposure and more difficult 
cleanun. , 

Protective Clothing: We insist that all personnel working in close proximity to asbestos 
removal, whether directly involved or not, wear full protective clothing. Because of 
the problems involved in storing, laundering, and handling of reusable clothing 
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contaminated with asbestos, all of our facilities have chosen to use disposable 

protective clothing, such as that made of Tyvek fa trademark of the DuPont Company). 

In addition to coveralls, all those in the work area are required to wear head coverings 

and gloves. Shoe coverings usually take the form of rubber boots, although other 

types are also used. 

Our primary objective in the use of this clothing is not to prevent dermal contact, 

since we do not consider that a hazard. Our object is instead to confine the asbestos 

contamination to the work area, by preventing contamination of clothing which will 
be worn home or in other parts of the facility. Observation of s removal operation 
mekes it clear that even though eirborne fiber concentrations are kept well under 

control, the workers come into direct contact with wet asbestos debris which may 
eling to their clothing. If this clothing were to be worn outside the immediate area 
of the removal operations, there would be a strong possibility of releasing airborne 

fibers when the clothing dried. 

Therefore, when the job is completed, or when workers ere ic leave the barricaded 

area, all contaminated articles of clothing are removed. Coveralls and gloves are 
routinely discarded along with the asbestos scrap, as are disposable head and boot 
coverings, if used. Hard 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 
coveralls, it is also cleaned before removal from the site. 

Employees are provided with facilities 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 for protection against airborne asbestos. We feel that this is a 
reasonable precaution, even though exposure levels have been consistently low. Our 

choice of reusable, half-face respirators with eartridge filters was based primarily on 
the high assurance these give of a repeatable quality of fit, and the ease of performing 
the standard positive and negative pressure fit checks each time the device is put on 
by the employee. Single-use, disposable types were rejected because of the difficulty 
in performing # positive or negative pressure fit check, and due to the fact that most 
brands are "wearer formed" each time they are used and may thus offer less assurance 
of a consistent fit. 

There are circumstances thet make the use of wet remova? techniques impractical or 
dangerous, such as subfreezing weather, or work on structures far above grace. When 

such conditions foree use of dry removal methods, the employees use pressure-demand, 
ait-supplied respirators with full face pieces. 

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 addition, there is normally @ review session on the respirators to be 
‘used before any major asbestos removal job. We also insist that contractors involved 

in asbesios removal in our facilities fallow these same guidelines for respiratory 
protection. 

At the conclusion of the job or at any time the respirator is to be changed, the 
eartridges are removed and disearded with the asbestos serap. The respirator itself is 
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maintained by a central plant facility or by a designated individual trained in the 
inspection and repair procedures applicable to the type respirator being used. 

Signs and Labels: Whenever asbestos is to be removed from some part of a facility, 
our Standard procedures call for “roping off" the work grea and posting of signs to 
warn non-essential personnel to keep cut. Wording of these signs is generally verbetim 
from the OSHA standard. Employees are instructed to stay out of the barricaded 
grea unless their presence is essential, and all those who do enter are required to 
wear the same protective clothing as those working on the removal itself. We have 
monitored from time to time to determine fiber concentrations at the periphery of 
these areas, and have found that it is not necessary to restrict access to a very great 
extent, especially outdoors. 

All serap is normally placed in heavy~gauzge plastic bags preprinted with a label teken 
directly from the OSHA standard. For large jobs, a special "dumpster" is used, and 
this is similarly lebeled. 

Cleanup: The main technique for making cleanup effective efter an asbestos removal 
is in controling the degree of contamination during the actual removal. This includes 

use of wetting to control dust, and training and supervision of employees to use care 
in the handling of the debris being generated. Another useful technique that is especially 
useful when working above a perforated metal deck is ecvering of the deck with heavy- 
gauge plastic sheeting. This both simplifies cleanup and prevents falling debris from 
contaminating levels below the work level. This technique is also useful at grade 
level for simplifying cleanup, especially on relatively rough surfaces. 

The usual cleanup requires picking up or scooping up the larger pieces and then wet- 
sweeping of the ares where practical. On occasion, & vacuum cleaner with HEPA 
filters is used for cleanup, but this is usually unnecessary. Dry sweeping is not 
permitted, and any insulation which has dried since its removal is rewetted before 
disposs}. Those performing cleanup are required to follow the same precautions as 
these doing removal work. 

Once again, all potentially contaminated clothing is removed at the work site and 
either cleaned or disposed of at that point. 

Monitoring: It is our practice to monitor for asbestas concentrations at least once 
every six months, unless a longer period clapses between asbestos jobs. When there is 
no asbestos work occurring when the six months have passed, monitoring is arranged 
for the next available asbestos work. More extensive monitoring is often performed 
during special operations such as turnarounds or demolition of a unil. 

Although we have occasionally monitored contractor employees, we generally restrict 

sur measurements to our cwn people. We do, however, insist that contractors also 
Monitor their employee's exposures. 

Medical: AH employees involved in asbestos work are given annua) physical examinations 
which far exceed the requirements of the OSHA standards for either asbestos or respiratory 
protection. 

EXPOSURE DATA 
Because cf our routine concern for determining exposure levels in the work place, we 
have sccumulated e eonsidersble number of messurements for asbestos removal operations. 

These data I will present here today are all personal, breathing zone samples, reported 
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without regard to the use of respiratory prolection. 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 cleacup 
of debris left from @ catastrophic explosion and fire in a major fecility. Although we 
do not always do a bulk analysis with each 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 to asbestos 
content. The types of ssbestos found have always 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 broxen out by concentration measured and the characteristies 
of the operation, a number of clear patterns emerge. First, of the 222 personal samples 
in our files, 259 had measured concentrations below two fibers per cubic centimeter 
iffee} and only 15 samples, or 5 percent, exceeded 10 f/ee (see figure 2). It can also 
be seen that indoor operations produce higher concentrations than outdoor ones. For 
example, indoor operations account for 32 of the 15 samples over 10 f/ee, or 80 percent, 
while indoor samples aceount for only 49 of the total of 322 samples, or 15 percent. 
Of the indoor operations, the measured concentrations exceeded 2 f/ee in 27 of 4¢ 
samples, or 55 percent, whereas only 36 of 273 outdoor samples, or 13 percent were 
found te have measured concentrations greater than 2 f/fee. 

When cry removal techniques are compared to wet methods a very significant and 
useful pattern emerges. It is immediately clear that, in spite of its problems, the wet 
technique for removal greatly reduces the potential for exposure. Where dry methods 
were used, the measured concentrations exceeded 19 f/ee in 15 of 190 samples, or 8 
percent, however, none of the 132 samples using wet methods exceeded 16 f/ee (see 
figure 3). Further only 2 of 132 samples using wet methods had concentrations measured 
above 2 f/ee, compared to 61 out of 190 for dry methods. Thus, it ean be seen that 
the ceiling level wes 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 a8 our emphasis on technique has paid off. Of the 72 personal samples on file 
for the last two years, only one had a measured concentration in excess of 0.5 f/ec. 

Perhaps the most significant pattern emerges when one converts these measured 
concentrations to time-weighted averages (TWA). Out of 322 samples, there were 
none that had a TWA above 2 f/ee (see figure 5). Review of deta from the last two 
years experience shows that there were no time-weighted average exposures aboye 
€.5 tfee out of 72 samples (see figure 6). 

It car thus be concluded that asbestos exposure in our industey for asbestos remove} 
will not exceed 2 f/ec as a time-weighted average, under any forsesable circumstances. | 
Further, proper use of wet methods can bring exposures below a TWA of 8.5 f/ee and 
consistently prevent ceiling Jevels above 18 f/ec. 

To these low exposure levels must then be added the typical exposure pattern of our 

employees. Asbestos removal doas not occur on e@ daily patiern in any of our facilities, 
not even in our largest. In our moderate and small facilities, removal of asbestos 
insulation may occur less than twice ger year. Further, these operations may be 
performed by any of a fairly large number of employees. A typical asbestos removal 
operation lasts only a few minutes, and even the largest lasts oniy a few days. Thus 
it would be rere for any employee, whether one of our own, or that of a contractor, 
to have more than ane or two mandeys per year of asbestos removal work. 
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Beyond this must be considered the steadily decreasing amount of asbestos present in 

our facilities due te our non-asbestos replacement policy. Thus, the exposure frequency 

has been steadily declining and must continue to do so In the future. 

in addition, we continue ta require respiratory protection for all of these operations. 

Even given the very health conservative protection factor of 18, the certridge type 

respirators in use would reduce the typical TWA exposure to below 0.05 f/ee and the 

eeiling exposure to below 1.0 f/ee. If e more realistic protection factor, such hes 

been seen in quantitative fit tests, is applied, the typed exposure drops to less than 

6.005 ffee as a TWA. 

We thus find ourselves in @ position of having achieved what we believe to be an excellent 

degree of control, yet still facing the strong probability of more stringent regulation. 

For example, the current regulation has been interpreted 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 infrequent 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 to assure its adequacy. 

While we do not feel that it is possible to generate e credible quantitative risk factor 

for development ef chronic disease as a result of exposures of the type deseribed 

here, it is possible to make at least s qualitative 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 ate very infrequent, short in duration, and ate progressively decreasing 

in frequency of occurrence. When these factors are considered, it is obvious that 

with current levels of control, asbestos removal in the refining anc petrochemical 

industry is not Bkely to cause any increased incidence of any illness. 
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.PPENDIX E_ 

WORKING WITH ASBESTOS-CONTAINING MATERIALS, AND 
THE USE OF RESPIRATORS TO PROTECT 

AGAINST ASBESTOS FIBERS 

Norman A. Beddows, CSP,CIB 

ASBESTOS SYMPOSIUM 
Barch 27 & 28, 3384 
Washington, D.C. 

ORGANIZATION RESOURCES 
COUNSELORS, INC. 
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WORKING WITH ASBESTOS-CONTAINING MATERIALS, AND 

THE USE OF RESPIRATORS TO PROTECT 

ACALNST ASBESTOS FIBERS 

BRorsan A. Beddows 

INTRODUCTION 

At the outset, let me say that my work with asbestos has been mainly in 

connection with ship repairing--in particular, large-scale stripping. This is 

similar to construction industry work, burt is usually different from handling 

asbestos in general industry. Basically, stripping is done in confined or 

enclosed spaces which oftentimes are hot, tamid and avkward to work in. The 

work is difficult and seems to take three times longer than expected. 

A great deal cf preparatory time is needed for isolating work spaces. and 

creating transition zones and clean zones, using plastic sheeting, to ensure thar 

asbestos workers and others in their vicinity are safeguarded. Also, material 

and tools have te be organized; plastic “glove boxes” may have to be made for 

use arcund pipes and elbows; and surfaces and permanent equipsent must be 

covered securely with plastic sheeting. Most importantly, each affected worker 

must be formally trained in handling asbestos-containing material and qualified 

for such work ! by a physician and a person with induscrial hygiene skills. 

MATERTALS AND IDENTIFICATION 

Prior to the lete 1960's, asbestos-containing material was used extensively on 

shins as thermal insulation, electrical insulation and in decorative panels in 

living quarters. Chrysotile, or white asbestos, is the most common asbestos 

mineral that is encountered, but grumerite mineral--Amosite, or brown asbestos, is 

quite cocmen, especially in panels. Ali too often, asbestos minerals and omer 

insulating materials exist side-by-side or ome-cver-the-cther. Older repairs 

and patches can leac to problezs of exposure unless a comprehensive testing 

progra: is ongoing or accurate records cf repairs exis= (which is not often). 

Practically, all insulating material to be treated should be regardec as 

asbestos unless proven otherwise by 2 skilled persom. in cur Deparment 

we use a polarized light mieroscope and dispersion staining* to idemtity ac 

ifferentiate fine fibers in bulk sarples of materials. Before i 

“ping starts. hundreds of sacples are taxen anc analvsec to Maxe sure al. caters. 

which contains asbestos is hancled properly. bBetcre I leave this poinc. 

mencion chat light (polarized light) microscopy is usually fully sacisfaccory for 

asbestos identification when bulk samples of insulation are availabie. ihe 

limit of polarized light microscopy for identifying asbestos fibers is a dianener 

of apsroxicately 1.5 micrometer Gm). Also, discersion staining with polarizec iit: 

microscopy is am increasingly popular metnod for conclusively identiiving sval: 
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(a fav weight-percent) quancities of fine asbestos fibers in bulk samples of 

materials. ‘The procedure is rapid and inexpensive, but it requires skill in 

optical crystallography. Dispersion staining is based on the phenomenon of 

characteristic colors being observable under a polarizing microscope, equipped 

with a dispersion staining objective, when a difference exists between the disper- 

sion of refractive index for a particle and the liquid in which the particle is 

- suspended. In sampling a composite material for idencification, a “core” sample 

of all the layers is required. The sample should be double-wrapped and sealed 

in plastic er equivalently contained, and labelled "ASBESTOS(7)" before it is 

mailed or given to an analyse. 

WORK PRACTICES 

Righ fiber content, low densiry asbestos insulating material and other asbestos- 

containing materials which are friable or powdery may be created by stripping 

ith appropriate transportation and disposal of the waste), encapsulation or 

covering, when the options exist. Asbestos-containing material which is firm 

and likely to remain so with normal activities occurring--for example, asbestos 

cepent--msy not require treatment. When a decisim is made to defer treatment, 

& propran of periodic inspections and monitoring for asbestos fibers in air 

snculd be implemented. It ds a good practice to color-code or otherwise 

identify known asbestos-containing material for which treaunent is deferred. 

Stripping inmvelves removing the asbestos material completely off che underiving 

suriace. Ir recudres the use of special proceduves, complete personal protection 

and careful safety practices. HVAC systems are closed and sealed. Equipment is 

recoved where possiple or otherwise covered with plastic. Water, containing a 

wetting agent? is sprayed on the asbestos during stripping to minimize che 

liberation of fibers. Plastic “owrtains’’ (6 mil) are wsed for area isolation. 

Mesa thisn efficiency) filcrered vacuss are used to control dust, and te 

create negative roam pressures in scce instances. A respirator progran,’;$ 

disposable Tull-body coveralls (the respirator straps go beneath the head cover), 

and a changing room and clothes containers to comtain contamination are used; anc 

personal and environmental asbestos monitoring are peziormed extensively. 

Tre best wav of stripping asbestcs is to use a 2-man tear; one mm cuts, the 

other periodically sprays a mist of water/wetting agent over the cut parcs. 

Piastic sheeting (6 mi} is used te cacch falling material and protect eguir- 

ment. ‘Giove boxes", made of Long rubber gloves and plastic, are used on r
t
 

pipes anc elbows. Plastic-lined drums are used for waste. A HUPA-filrered varnan. 
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equipped with a slotted hood, is used close to the cutting area. These practices, 

careful work (cipping-out is not allowed) and good housekeeping are very effecti 

in controlling fiber liberation and the spreading of asbestos. 

Transporting and disposing of asbestos waste requires special precautions ® To 

render waste ‘nen-hazardous” or "special material’, for the purpose of disposal 

- at am approved site, it oust be wetted down, double-bagged cr equivalently _ 

contained, sealed and labelled wich an asbestos caution sign. The outside of 

the containers must be Gust-free before transportation. Permission of the local 

Board of Health, and netification to the regulatory agency initially is required 

to dispose of waste. Notification to the approved landfill operator is required 

prior to each disposal. 

Encapsulation involves applying a thixotropic letex to the friable asbestos by 

brush or airless, low pressure spraying. ‘The latex should penetrate the surface 

material to bond the fibers. Pre-wrapping with gauze may be useful. The dried 

coating should be impact-resistant, fire-resistant, permeable to water vapor 

and non-toxic. Encapsulation adds weight; created marerial must be capabie of 

supporting itself under all likely conditions, including water damage. 

Covering is performed using conventicnal materials. ‘The constructional methods 

exploved depend on the prevailing activities, location and conditions. Typically, 

friable asbestos on steam pipes and valves is wet wrapped or seal-coated and 

covered with fiberglass or corrugated alumimm. Also, asbestos-containing plaster 

and tiles are seal-coated or plastic-lined amd overlaved with sheetrock or plywood, 

respectively. 

Stripping permanently prevents future exposures, whereas encapsulation amc cever- 

ing are temporary solutions. In most ciroumstances, stripping creates higher 

$ than encapsulation or covering. Stripping (anc replacement with a 

material) is higher in cost than encapsulacion or covering. lknen + 

* 
encapsulation or covers is eployed, periodic inspeccions anc asbestos evelua- tt

 

viens should be conducted. 

in al. methods of creatmrent, personal exposures to airborne asbestos fibers can 

arise. Treatment of asbestos insulating boards and lagging snould be performes { 

by workers who have received snecial training and instruction. They must use 

approved respir , All body protective coveralls and gioves. The workers 
we should be needaly supervises. Monitoring at Che workers’ breathing zone a

y
 

anc within the work area should be perforred to determine actual er 
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potential &-hour, time-weighted, average exposures, and ceiling concentrations 

of asbestos fibers. The frequency and pattern of the monitoring should be such 

as to reasonably and accurately represent exposure levels. Records of the 

froring must be preserved for 20 years. 

Draft-free conditions should exist wherever friable asbestcs-containing material 

is present or being treated. After asbestos has bem treated, the affected spaces 

should be cleaned using special vacuuming equipment which employs a high efficiency, 

_ particle (HEPA) filter on the exhaust. Upon completion of the work, the affected 

spaces should be “cleared” for normal occupancy using the membrane test method or a 

fibrous aerosol monitor when it is permitted. Commercial and institutional spaces 

may be cleared at the urban background level. The concentration range* for asbestos 

fibers, evaluated by the NIOSH meched, in urban areas, is approximately 0.001-0.008 

fibers ver cubic centimeter.’ Industrial spaces may be cleared below 0.1 f/ens, 

which corresponds to the S-hour, time-weighted, gverage (8 hr., TWA} concentration 

for initiating and continuing occupational asbestos medical examinations .8 Such 

evaluations are made using high volume sampling to facilitare counting, when 

possible, about 30 fibers using a phase contrast microscope, to obrain acceptable 

accuracy. The real time fibrous aerosol monitor (FAM) operates in a statistically. 

similar way (1.e., a short term-a minute--"'readout" is no guarantee of acceptable 

accuracy! }. 

USE OF RESPIRATORS 

Whenever friable asbestos-comtaining material is removed or treated, the person 

doing the work should use an approved respirator. It mignt be argued that 

exposures are controlled and respirators are not requirec to meet the appropriate 

standard; this may be true in sove instances, however, for assurance, a reliable 

respirator should be worn. 

The amended emergency asbestos St andard--the temporary Stanuard’* issued py OSA 
a 

on November 4, 1983--would permit the use of approved respirators to artain 

coveliance with the proposec, time-weighted daily permissible exposure limit cr 

* This range relates to fibers visible with the lieht mic croscope. Reporteciv. a 
reascna>ie estimate of che total murber of fibers presenr in the air sarcle is 
obtainec by multipising the figures by 3 or 4. 

¥ standard was struck down by the U.S. Court of Appeals for the 
wit, on Merch 7, 1984 on the besis that the record failed to snow a 

grave” risk existed which made che emergency standard necessary. The Court 
aise statec, however’, thar its finding that substantial evidence does not exist 

aun 

os the ae Teme: 
= oY 

fo $uopert a Six-month ETS "should nec be scnstrued as a prediction that @ Lewes 
asbestos PEL sould fail umier judicial scrutiny if OSHA promulgates ic pursuatc 
to proper notice-and-comrent rule-makin ge procedures. 
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0.5 E/om}, while requiring a employer to take an engineering approach to control- 

Ling asbestos fiber release. In the latter regard, if the hazards of asbestos are 

to be maxivally concrolled, careful work, HEPA-filtered vacuuming equipment, water 

misting, water penetration of asbestcs~containing material, and other safeguards 

pust be employed. 

The term “approved” applies to the construction of the respirator itself and te 

“the conditions of use. According to the NIOSH terms of approval, respirators 

(filters) used to protect against asbestos-comtaining dusts in atuospheres which 

are not immediately dangerous cto life or health and do nor contain less than 

19,5 percent oxygen are designated by "Approval No. TC-21-C----". All air- 

purifving, disposable dust respirators, and haif-nask and full facepiece respira- 

tors for protecticn against asbestos are described im the manufacturers’ data 

sheecs as having this approval. 

As previously mentioned, conditions bear on “'approval’’. The respirator required 

or use in an atmosphere with a particular airbome concentration of asbestos, 

based on @ permissible exposure level of 0.5 f/eu3, is listed in Table 2 which 

“as excerpted from the emergency temporary standard of November 4, 1983. 

Table 1 

Respiratory Protection 
For Airborne Concentrations of Asbestos 

Airborne Concentration of Reguired 
Asbestos (TWA) Respirator 

Net in excess of 5 f/ec Reusable or single use air- 

PEX uricving respirator. 
{16 X PEL) puriiving respirator 

Not in excess of 50 Elec Full facepiece air-poriiving 
AAA yo pet Tespirator, Or & powered air- €.00 X PEL) Taek oni puriSving respirator. 

Greater than 50 f/ec A type "COC continucus flaw or 
pressure denanc, supplied air 
respirator. 

> Respirators specified for high concentrations mev be used ac lower comcenctre- 
tiens or asbestos fipers longer chan 3 microns. 

= 
Pe ©

 wen aliernative respirators reliably provide the required serfornance 

respiratory pretection. selection might berrer be left to the user. Some workers 

préler a Dzl. facepiece an all times, others prefer a half-mask--boch cvpes, 

prelerably, having Hera filcrarion. Also, atv approved respirator shoulc de 

rae anc selected by the wearer for comfort, whenever feasibl 
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At this juncture, ic is obvious that we need to know with a good deal of certainty 

what we can expect as airborne concentrations in asbestos treatment. Experience and 

reams of data provide this information. It is ny experience that a well-trained, 

instructed and supervised crew can repeatedly perform stripping in confined, 

difficult-to-work-in spaces without exceeding five fibers per cubic centimeter, 

as @ time-weighted average concentration. Accordingly, with suizable 

auditing and testing being performed, trained expicyees can be allowed to use a 

half-mask respirator in most cases. In a well-supervised operation, the 

exceptions are rare. They usually involve work of asbestos removal where water 

carmot be used for dust control--for example, around electricals. In these 

cases, full facepiece, air purifying respirators, or powered or supplied air 

respirators would be used to protect against fibers at am expecced working, airbome 

concentration within the range of 2-20 fibers, longer than 5 am, per cubic centimeter. 

Faced with deciding which respirator to use when airborne levels of “asbestos 

are veliably know, the person making the selecrion or recommendation will want 

to consider the following information and cbservations (given that 0.5 £/an3, 

& hr. TkA is a current anticipated or expected limit of permissible exposure} . 

® Disposable air purifying respirators are available with NIOSH TC 21-C 

approval for use in asbestcs-containing atmespheres. These are basically 

half-nasks; they may be used to protect againsr fibers up to 5 f/am3 (8hr., Tad) 

concentration. However, many of these respirators de not consistently 

provide the level of facial seal afforded by rubber or equivalent half- 

masxs; they are difficuls to fit-check in use. For this reason, 

reservazions on their use in asbestos working exise. While most disposable- — 

type respirators are not preferred for use in stripping, encapsulating. or 

covering asbestos, they are usec in sampling insulating macerial and in other 

intersittent work with low level asbestos exposure potentials. Fir factors 

idescrided later} of 10 and greater can be cbtained with a well-fittec 

Gisposable-type respirator. 

e Tre asbestos worker needs to be aware at all times that the respirator is 

ficting properly: rubber-tvpe half-masks anc fill facepieces give the berrer 

physical perception and warning of poor fic to the busy user. 

2 aic supplied respirators provide higner fir factors anc are less tiring tc 

wse than air purifving masks bur they restrict freedom to move, afc creace 

tripping hazarcs in sore instances. Ac a fixed work station, these problecs 

ma? Ot arise. Full facepiece respirators provide nigher fir factors tha 

half-casxs but preclude the use of ordinar- 
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in the facepiece, and the temples impair the facial seal. However, a special — 

kit is available to overcome these problems. Also, the size and weight of 

full facepieces cause problens for some users. Compliants of headaches using 

a full faceptece are common (an excessively tight fic is usually the cause), 

as is the complaint of fogging of the face shield (a full facepiece with 

nose cup does not fog as easily as one withour the cup. Also, some 

ancti~fogging agents are effective.} 

» Regardiess of measured exposures, as a precaution, whenever asbestos work 

is performed, everyone in the work area should wear an asbestes respirator. 

While a single-use fabric respirator may be used by some to guard against 

incidental exposures, & half-mask or full facepiece respirator with 

replaceable HEPA filter cartridges is needed im stripping, encapsulacing, 

or covering asbestcs-containing material; comsistenc respirator reliability 

is essential in these activities. 

e NIOSH has publicly stated chat “ir is not ow position that single-use 

dust respirators will provide adequate protection against the cancer- 

causing potential of asbestos." (Notice to All Respirator Manufacrurers, 

Mav, J.R. NIOSH, Am. Ind. Hyg. Assoc. Joumal, ~41-, Bec. 1980.) 

A brief sumrary of advantages and limitations of various respirators is provideu 

in Table 2. 

TABLE 2. ADVANTAGES AND ATIONS OF RESPIRATORS USED TO 
PROTECT AGADST ASBESTOS FIBERS 

THE ATSANTACES LIMPLATIONS 

Single-use Leemomical and Ughsetgh. Preccicaliy Limited io 
(disposables Ds not sequize cleming. ase wich transla, Laer 
Eabrice type level egpomees. Fit 

chasing iSite? Laws 
wendy of poor Sin, 

eer crew ere eenes tence teen ered ecnnes cana neee mene eee me wed 

Riber or epiive | Utghoosight. Lasy to chock éoprwed aly for we w 
alan Aalfemaxe f fic, Aeliatle perforamee. to 5 fiom), Bebur Ted 
with cartridge Budzedls Jor use in mem 
Blters. stowcttons. 

Pull High procection. Reltapis Reavy. Ovesnary “re 
Cespiracors wich formarea. Easy 09 Deck ee 

1 carcrldges. £. CaS 

Come irazece Cie eee _ 
Ais mop liad Leny dreaming Rescrices gonamaant. 
{atrling) helf- Possivie cripping 
weak of full hazard. 
feogp Lee 
Pep asa 
Belnas See we fe eerenee crncmeneen nnn cw nan ceedonnanseaeaccenaccmnascanan sd 

Seif Soneeinet Hoe wrually cequized foer. Lindred atx supply, 
Ee SUL” f protec iia Reery Qarsaily noc 
Spare cs 23 
(S0R4) 
De ae SP ee eee eee 
Fasterac air Easy breachirg  Overail High cost. Deep oTesch- 
supply he imet- high pretectacr  Factal ang Cay cause leakage - 
visa type. er ad eyeglasses Larmnd ahn 

(HEP AD ac oaprcote tad i 
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FIT PERFORMANCE OF RESPIRATORS 

“pie Factor’ (FF), often referred to as protection fac
tor, is a measure of 

facial seal quality and is defined as the ratio of the me
an concentration of 

test aerosol in the ambient acmosphere to that inside the f
acepiece under 

test conditions. These conditions include head moverents, breathing changes
, 

and talking with the respirator dormed. They are intended to simulate actual 

working conditions. Any air purifying respirator tested should employ HEPA filters * 

A Fic Factor of 10 implies a ten-fold reduction in the test aerosol 
concentration. 

The Fit Factor, as measured, indicates the quality of the facial seal obtained 

with the respirator. 

Our experience in fir testing is principally with rubber half-masks in the 
stall, 

medium and large sizes, and a me-size rubber full facepiece. 

Sumnarily, in a set of recent tests on 4 predominantly (99 percent) male g
roup, 

the subjects were received at the test station randomly; individuals who had 

facial hair, which might have interfered with a seal, were exclided fran te
sting. 

Bach individual, before testing, had to have achieved a satisfactory per
formsice 

in the FEV|/FVC spirometry test waich is part of the wedical examination. 

In 1,066 tests with half-mask facepieces, 99.8 percent exceeded a factor of iC, 

95 percent exceeded 20; and 50 percent exceeced 200. In 56 tests with Adl 

facepieces, all exceeded 50; 95 percent exceeded 100 and 50 percenr exceed
ec 

1,000. In 10 percent of the fir tests with either facepiece type, factors cf 

2,500 or greater were measured. 

Ninety-six percent of che successful fitcings with halterascs were made with 

the medium-size facepiece. A failure rate oF 0.2 percent feqsivalent 10 facto 

eriterion) occurred using half-mask facepleces (none of the failed indivicuals 

could be satisfactorily firced with any of the three sizes of half masks}. 
Ne 

failures (equivalent 50 factor criterion) oceurred in the tests with the
 full 

facepiece. 

& summary of these HEPA-cartridge respirator fic test cata is providec in Tab.e > 

xs capable oi retaining 99.97 percent ci a U3 micron ae * 3 HEPA Filter ? TOSCL. 
Fracticaily, a face fit test value of abour 300 or score will not be measures 
unless a HEPA-filter is emploved. 
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TABLE 3. RESPIRATOR FIT TEST DATA 

A. HALF-MASK FACEPIECE (HEPA) TESTING 

% SUBJECTS FIT FACTOR N = 1066 

10 * 2500 

30 > 200 

95 > 20 

99.8 4 > 2 

B. FULL FACEPIECE (HEPA) TESTING 

% SUBJECTS - FIT FACTOR = 56 

iO > 2500 

59 > 1000 

95 > 100 

100 > 86 

tn conclusion, our experience in quantitative face fic testing is that the vast 

majoricy of a large mumber cf rales was fitted satisfactorily with the tedium 

size, half-mask facepiece, and the small and large sizes accommodated ainest 

everyone eise. The very small percentage of individuals who could not be 

fitted by any size of half-mask facepiece was fitred satisfactorily with a full 

facepiece mask. Also, both types of facepieces generally (35 percent of the 

cases) performed better (by two times or more) in rhe tests than is implied bv 

the nocinal 10 and 50 "protection factors’ which apply, respectively, to these 

cwo movpes cf respirators, per the standard. 

Finally, any worker who needs a respirator should be instructed in its use anc 

limitations. The provisions of the general indusrry respirator standarc 

(at 29 CFR 1910.154) should be followed. Asbestos workers, particularly, nmeec tc 

be drilled in careful working, thorough cleaning practices, the use of respirators. 

and other important watters. This is best done by holding forcal training seseicrs 

which are based on the asbestos and respirator standards’ requirements, anc the use 

oi pipes and valves which are lagged with simulated asbestos material (caicim. 

Suiprate). Only when the workers have demonstrated the required competency 

{including passing the physician's exatination) and mowledge should they be 

permitted to work with asbestos. ‘his can be contrvilec by the issuance of t.ce- 
. limites “asbestos badges’ which must de worn by the worker. 
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This article was prepared by 

N. A. Beddows in a private capacity. 
Ie does not necessarily represent 

the opinions or positions of any 

other individual or organization. 

The author believes, but makes no 

guarantee or warranty, that the 

information is complete and accurate. 
Use of any material contained herein 
is solely the responsibility ef the 
reader. 
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APPENDIX F 

ASBESTOS REMOVAL TECHNIQUES IN THE PAPER INDUSTRY 

E.A. Pinzer, M.S., CI 
Program Coordinator, Industrial dygiene 
International Paper Co., 77 West 45th St. 

New York, NY 40036 

I. Introduction 

international Paper Co. (I?} has bannec the installation 
of new asbestos products since 1976 {except brake shoes and 
clutch plates, etc., where adeyguate substitutes have not been found). Existing insulation preducts in 1p pulp and paver 
milis are our main problem, particularly when maintenance jobs 
have to be performed. I» has made a Major effort to protect 
any workers that may be exposed to asbestos, and the Industrial Hygiene Department (I#} has issued administrative and work practice guidelines for all I¥ facilities. tn addition, an 
excellent (we think} videc tape training program was prepared 
explaining the hazards cf exposure to asbestos and the IP work practices for employees. Outside contractors are occassionally used On jobs that may include asbestes removal but, although rp dealings with contractors were outiined in the Id yuidelines, a problem still exists in enforcing the use of appropriate 
practices and in contractors not having some equipment or the 
expertise to perform air sampling. ‘These problems 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 needs repiacement to allow othe; Work tG be performed. 

513dv 

ro
n i 
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I. IP Administrative Guidelines 

IH structured its "Administrative and work Practices for 

Short Term Maintenance Work with Asbestos® in two sections: 

8 Administrative and Monitoring Kequirements of the 
Asbestos Standard, and 

% Safety Practices for Short Term Maintenance Work with 
Asbestos. 

- The Administrative and Monitoring Requirements were 
directed at management to highlight the preparation, Planning, 
monitoring, notification, et¢e., and ensure that compliance is 
Maintained. The Safety Practices were directed at workers to 

explain the specifics of the work practices. 

The Administrative and Monitoring Requirements cover the 
following points: 

A. 2. Notify any contractors of their requirements tec 

comply with 191.1001. 
2. Hake sure that the contractor is aware of and 

promises to comply with 191U.1001. 

3. Include the comnitment in the contract or a 
separate written acknowledgement before any work 

is done. 

4, Review and audit the contractor's compliance. 

B. If possible, perforis bulk Sampling before work staré 
to determine if asbestos is present. We provided 

bulk sampling instructions and illustrated the 
procecure in our video tape. We also reconnended 

that mills attempt to survey all areas at one time 
and record and jabel tne areas that contain asbestos; 

however, few if any facilities tock this approach 
because of the sometimes hundrecs of miles of pipes 
involved and the complexity of the job. We still 
sometimes cer last minute calls for rush 

determinations of asbestos in insulation. All of our 
WOrK iS sSenc to outside AIHA approved laboratories, 

©. We make it an administrative responsibility to ensure 
that the safety practices (to be discussed later} are 
followed by supervisors and workers, 

D. We have determined, througn OSHA, that air monitoring 

iS reyulrec every time asbestos work is being 
performed. The reason given is that no two jobs ere 
exactly alike. fH has done sone of tne air 

Monitoring, and we have trained seme ot the mill 
safety Supervisors to perform their own air 
monitoring. Up until recently, we have also had to 

~2e= 
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monitor for most contractors. Again, all of our 

asbestos samples are sent to outside laboratories for 
counting. 

E. Notify employees in writing if resuits are above the 
PEL (TWA ox ceiling}. We have also informed 
contractors of this responsibility when results are 
received, 

EF, Initiate medical survelllance according te 1910.1u01, 
and we inform contractors of this requirement. 

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

Lk, more than 260 linear feet of pipe, oF 
Ze more than 160 square feet on duct, boiler, tanks, 

etc, 

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

Kk. Prohibit purchase or use of new materials that 
contain asbestos, unless in @ fully bound state such 
@S brake shoes or linings, clutch pilates, etc, 

III. IP Safety Practices for Short Term Maintenance Work with 
Asbestos 

We asked tnat these rules be posted in snops and in the 
general otfice. Tney are directed at employees involved in 

maintenance work, and serve to remind them of tne practices 
more £ully iliustrated in our video tape training program, IP 
regards any maintenance job that reyguires the handling of any 
insulation materiai that contains asbestos as "asbestos 
removel,* and our work practices and personal protective 
@yuipment requirements are designed accordingly. 

A. Notify the Safety Supervisor before meginning any 
Work With inSulation, 

. Determine if the material centains asbestos. 

« Follow the asbestos work practices 1f asbestos is 
present or has not been identified. 
Kope off or barricade the area. 

. Post ¢né caution signs. We Spell cut the OSHA 
required wording. These siyns have been purchased 
trom suppliers. 

. Wear personal protective eyuipment in the work area: 
1. ODisposaole clothing 
2. Foot covering 
3. ead cavering 
4. Gloves 

5. Nivsd approved Type "7C" Supplied air respirator, 

O
w
 

2
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We have specified and used the pressure-~demand supplied 
aix respirator because we classify the jobs as "asbestos 
removal*, and wé have stayed with them even though more than 
$5¢ of all our results have been below the PEL's. Only on cone 
job that I am aware of have half<-mask respirators been used, 
and in that case with OSHA concurrence because the air iines 
themselves would have been a safety hazard. 

G. Cover the work area with plastic drop cleths te 
prevent tracking around or falling through grates to 
@ lower floor, and to aid in clean-up. 

ad. Wet down the insulation before and during the work. 
This has been emphasized in our video tape as "Wet it 
Down and Keep it Wet*, and we think tnis nas been the 

key in keeping airborne fibers at low levels, We 
recommended a low pressure spray from &@ garden hose, 

but find that large hoses in the mills have been 
used. Sometimes we vet too much water. 

I. Bag and tay the waste material as it is removed. 
bon't let it lie around or drep to a lower floor. ite 
try to prevent accumulation of asbestos material 
iviny @round, Sealed plastic bags or other 

containers are lapelled with OSHA reyuired tays, and 
we spell out the wording. 

J, Clean up using @ vacuum or wet sweep. No compressed 
air blowing is allowed, 

K. Dispose of protective clotning with the asbestos 
waste. We warn employees not to take contaminatea 
clotning home. 

L Dispose of waste asbestos material following the 
appropriate regulations. 

IV. Bulk Sampling 

Sur bulk sampling instructions, at a minimum, call for a 
dust mask and glcves. We ask that a 1* x I" plug be taken all 

the way to the core of tne insulation, carefully packaged and 
labelled, and sent to @ laboratory for analysis of type anc 
percent cf asbestos. [IP has had no problem with this 
procedure, except that sometimes enough lead time is not given 
prior to starting a jop. It is very difficult to yet 1/2 or 2 
day turnaround for analysis. As mentioned above, many 
facilities have not yet enalyzed anc labelled all of their 
insulation. For some facilities, so many cnanges have been 
made since the original construction that too many samples 
would mave had to be taken to Characterize all the insulation. 

However, On larye jobs tnar reyuire a lot of planning, bulk 
Sampling and analysis nave peen performed uniformly. 

~ ga 
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¥. Some IP Monitoring Data 

I have summarized approximately 358 monitoring points 
taken by IH and mill personnel, including 209 TWA and 1393 
ceiling determinations. Most of the data are from personal 

samples, 

Only 1.4% of ali the TWA determinations were above the 
OSHA PEL, and only 2.2% of the ceiling determinations. ZI 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 the samples were below U1 

fiber/cc, while for the ceiling samples 12.9% were below 0.1 
and 46.8% were between 0,1 and 0.5 fibers/ec. If we look more 
closely at the data and separate those taken by IH or by miil 
personnei, it appears that all samples above tne PEL's were 
taken py mili personnel. Further examination of the data in 
arbitrarily chosen concentration ranges (¢€0.1 fibers/cc, 

0.1-0.50, U.5i-1.0, 1.1-2.u, etc.) shows that, in general 
agreement, the Id data forms a distribution in lower 

concentration ranges tnan does the mill data. For the TWA 
determinations, 93% Of the 99 IH points were below 1 fFiber/cc, 
while only 92.8% of the 110 mill points were. For the ceiling 
Geterminations, 84.4% of tne $6 mill points were below 2 

fibers/ce, but 1lu0s of the 43 IH points were, 

I can't say for sure why the data should come out this 
way. Perhaps it was because IH took better and more accurate 
samples, but I suspect a more iikely cause is that when IH was 

present the work practices were followed more closely. If that 
is the case, we have to try harder still for mill and 
contractor work practices and provide the education to bring 

that about. 

VI. Asbestos Substitutes 

iP has been 108 successful i c 
asbestos-containing insulation. $0 Stitutes have been 

found for brake shoes and clutch plates on lift trucks and 
ether machinery, and the facilities that have Switched are very 
happy with the performance, claiming that they ate getting 

longer wear and are saving money. Brakes and ciktches on our 

Very iarge eqguipnent nave not been cnanged, partially because 
the cricginal manufacturers have moved slowly, Gasketing is in 
@ Siwilar state, witn much of the work being done at the 

facilities. 

be
e 
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VII. Contractors 

Unfortunately, not all of the contractors arriving ac Ie 
facilities have been asbestos removal experts or knowledgeable 
in the ways of USHA. In fact, at least one jop had to be neld 
up until equipment coule be brouygnt on site and one of cur Io's 
could be present to perform monitoring. So we are making an 

~5~ 
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effort to strenuthen dealings with contractors by providing 
local facilities with more explicit instructions on what the 

contractor's responsibilities should be, 

Going back to the points I mada earlier, IP notifies the’ 
contractor of the requirements to comply with 1910.1001 and 
obtains a written committment from the contractor. It is made 

- Clear that the facility has the responsibility to review and 
audit the contractor's performance. We are now stressing more 

complete preparation before work is begun inciuding providing 
Our asbestos work practices, a copy cf our video tape, the USHA 
standard, and meeting with the contractor te discuss the 

procedures, We now ask that the contractor supply all 
equipment and perform nis own monitoring, and we make it clear 
that work will stop if proper procedures are not followed. And 
to put this all together, we are Gevising 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 environment depicted on our video 
tape. When a contractor is called in, it may be a larye, 
gifficult, ana dirty job. Some of the eyuipment may still be 
in service, hot, and difficult to keep wet. Obviously, iff a 
contractor goes 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 obvicus agitficulcy in 
trailing airlines all over the place. It is jobs like these 
that have convinced us that contractors have to be watched more 
closely. . 

IX. Conclusion 

We are convinced that we have develoved an effective 
program to reduce airporne asbestos concentrations and protect 
employees. The Administrative Guidelines, Safety Practices 
stressing “wet it Down and Keep it Wet”, use of personal 
protective equipment, Video tape training prograir, and tne buik 
Sampling protcecoi have worked. We are still addressing the 
identification of asbestos substitutes fur all applications, 
and We are attempting to strengthen our dealinus with 
contractors. Finally we are Geveloping enforcement and audit 
Criteria beth on tne facility and curpurate level, 

#512uy 
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A. 

international Paper Company 

Asbestos Monitoring summary 

UCC 005867 

TWA Data 

fibers/sc 
40.1 0.1 ~- 9,50 0.51 + liu 1.3 = 2.6 22,0 Total 

Mill Data 64 31 7 5 3 11g 
(58,23) (28.2%) (6.4%) (4.5%) (2.7%) 

Id Date 48 39 do. 2 — 93 
(48.533 (39.4%) {10.1%) £2.08) 

Total 1i2 70 i? 7 3 209 (53.6%) (33.5%} {8.18} {3.3%) 1.4%} 

Ceiling bata 

fibers/cc 
<0.) 0.1 - §.5L G.532 = 1.0 l,l ~ 2.0 ~l - lg > lu Total 

Mill Data 4 43 17 Ll? i2 3 96 (4.2%) (44.8%) (17.7%) (17.733 (12.5%) (3.183 

It Data 14 Zz 5 2 — —_ 43 
32.6%) {31.28} (11.63) {4.7%} . 

Total lé 65 22 is 32 3 1393 
{12.9%} (46,83) {15.8%} {13.7%} {8.6%} {2.23} 
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Biography - B.A. Pinzer, Program Coordinator, Industrial dygiene, 

; International Paper Co., 77 West 45th St., N¥, NY 10036 

B.S. = Chemistry, City Colleye of New York, 1960 

M.S. - Chemistry (Analytical), Arizona State 
Unive, 1967 

Chewmist - Shell Chemical Co. Woodbury, NJ, 
1962-1967 

Chemist, Id - CIBA-GEIGY Corp., Ardsley, NY, 
1967-1979 

Proyram Cocord,, I.d,. - Internacional Paper Co., NY 
1979 ~ present 

Responsible for devaloping work practices and compliance 

programs fer the fifteen pulp and paper milis and approximately 
100 other facilities of International Paper Co. Member AISA; 
member AIda Confinec Spaces Committee. Developed video tape 
program for IP - "Short Terin Maintenance Work With Asbestos. * 
Participated in development of a safety training program on 
hydrogen sulfide for the American Paper Institute and member 

companies. 
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APPENDIA Gt 

RESPIRATOR HEALTH EVALUATION QUESTIONNAIRE 

Introduction 
¥ understand that I am being given this questionnaire to determine 
my ability to safely wear a respirator during the normal performance 

of duties associated #ith my employment with this organizetion. 

{NOTE: FOR ANY YES - SEE A PHYSICIAN) NO YES 

1. Are you usually short of breath on exertion such as: 

(8) climbing one flignt of stairs, 

(db3 walking up @ slight hill or 

(ec) walking with other people of your own age at an 

ordinary pace on the level? a
i
 

2, Have you now, or have you within the last three years 
had a cough that produced phlegm and iasted for three 

monthns or more? 

3. Have you ever had severe chest pains? 

4. Have you ever had asthma? 

5. Do you frequently have difficulty breathing through 

your nose? 

6. Have you ever had a heart attack or other heart 

condition? 

?. Do you have chronic skin problems of the face? 

8. Bo you faint, blackout, or have you had any perisds of 
unconsciousness in the last three years? (For example 

epilepsy). 

9. Bo you know of any reason why you are not able to wear 

a respirator? 

I understand the questions above and have answered to the 
vest of my kmowledge. 

I understand that i have the right to request a health 

evaluation by @ physician. 

Signed Bate 

(Employes) 
Signed Date 

(Person administering 

(questionnaire) 

Oreanization Resources Counselcws, inc. 1331 Pennsvhania Avenue, NV. Washington. D.C, 20004 
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APPENDIX H 

ZELANESE 

May 14, 1984 
JF$-50-84 

Re: Comments on OSHA NPR for Asbestes 

Celanese has reviewed its experience with asbestos and offers 
the foliowing data in response to your request of April 313, 1984. 

Ea 

1. Employee turnover for the last twenty five years 
excluding layoffs has ranged between 2 and 5%. 
Employees in mechanical trades have experienced an 
even lower turnover. If wea include layoffs, the 
average turnover rate has been 104. 

Approximately 66% of Celanese employees indi- 
cate on medical history questionnaires that they have 
been exposed to asbestos at sometime. This includes 
exposure in previous jobs, in home, and military 
Service. Approximately 2-36 of our current 
employees have potential exposure to asbestos at in- 
frequent intervals for periods of one hour or less. 

Asbestcos removal operations in our facilities are 
infrequent. Since 1978 one of our Tech centers reports 
three removal jobs. Removal wes done by outside con- 
tractors in accordance with established protocol. Post 
removal sample data results yielded Tess than 
O.} f/cc tevels in ali areas. In our manufacturing 
Facilities, asbestos removal is very sporadic and 
usually of short duration, Most of the Jobs are 
handied by sutside contractors, 

UCC 005870 
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4, Levels of asbestos throughout most of our 
Operations are fess than 0.2 Fffec. 
In many cases sample data shows non-detected 
TWA exposure levels during the handling of 
esbestos and demolition work. 

5. We have ne data Gn exposure fevels during 
the changing out of protective clothing and 
respirators. 

6. Asbestos removal jobs in the past have 
occurred on the averace of (1) per year/per 
Facility and Tasting usually one week. The 
average number of asbestas removal jobs 
throughout the Celanese per year is approximately 5. 

BOR fe Stelluto 
Corpefate Manager 
Industrial Hygiene 

3FS:3] 
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The Asbestos Standard - Recommended Medical Surveillance Requirements 

{m) Medical Surveillance {1) General. {i] The employer shall institute a 

medical surveillance program fcr ail employees wnc are, or may be, exposed 

to airborne concentrations of asbestos fibers in excess cof the action 

level for more than 30 days per year. 

(id) The employer shall assure that ali medical 

examinations and procedures are performed by duiy 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 requirements for physicians supervising the medical 

surveillance of asbestos exposed persons is briefly outlined in Appendix A. 

{iil} Persons other than sucn licensed physicians, who 

administer the pulmonary function testing required by this section, shall 

complete an approved training course in spirometry provided by an 

appropriate academic or professional institution. 

{2} Preplacement. fi) The employer shali provide or make available 

to each employee who is, or may be, exposed to airborne concentrations of 

asbestos fiberg greater than the preseribed action level, a comprehensive 

medical examination prior to first employment (or reassignment for the 

first time from cther duties in such conditions} no later than 35 days 

from the date of first employment (or re-assignment}. 

UCC 005872 
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{ii} Such examinations shall include, as a minimum, a 

questionnaire to elicit symptoms of respicatory disease {Appendix 8{1}}, 

pulmonary function tests of ventilatory capacity sucn as forced vital 

capacity {FV¥C} and forced expiratory volume at 1 second (FEV d, anc a 
1.9 

chest rcoentgenogram {postericr-anterior view 14 x 17 inches}. Crest 

roentgencgraphic examinations shall be made in accordance with the 

specifications stipolated in Appendix C [{1) & (2}]. Pulmonary function 

tests shall be administered and interpreted in accordance with the 

specifications stipulated in Appendix D [{l} & (2Z}}. 

{iii} Employees with 1¢ or more years of prior exposure to 

airborne concentrations of asbestos tibers in occupations where the action 

level was or could nave been exceeded, who are 45 years of age or older 

and who also smoke more than 3 cigarettes (or the equivalent amount of 

tobacco in other form) per 24 nour period, shali be given the opportunity 

to provide a sputum sample for cytologic examinaticn. 

{3} Periodic examinations. (i) Every employer shail provide orc make 

available comprehensive medical examinations to each employee who was 

required ta have a preplacement (pre-employment of pre~assignment} 

examination under the provisions of this paragraph, the periodicity to be 

@etermined in accordance with the schedule in fable l. 

(ii) Every employer shall provide, or make available 

comprehensive medical examinations to each employee determined to nave 

been exposed to airborne concentrations of asbestos fibers in excess of 

UCC 005873 
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the prescribed action level for more than thirty days, where such exposure 

was intermittent and not incurred as part of the employees described 

occupation, that is, the employee is not an “asbestos worker*® but is 

angaged in some other trade or skill which resuits in such intermittent 

axposure. The periodicity of such examinations will be determined in 

accordance with the schecule in Table i. 

{iii} The pericdic examination shall include, as a minimum, 

&@ questionnaire to elicit symptomatology of respiratory disease, pulmonary 

function tests to include forced vital capacity (PYC}) and forced 

expiratory volume at 1 second ({(PEV } and a@ chest roentgenogram 
1.0 

{posterior-anterior 14 % 1? inches). Chest roentgenographic examinations 

shall be made in accordance with the specifications stipulated in Appendix 

Cc «hs 6 6&6 6f2)]. Pulmonary funetion tests shail be administered end 

interpreted in accordance with the specifications stipulated in Appendix Db 

{(2}) & (2)}]}. 

{iv} Por empicyees with 10 or more years of exposure to 

airborne concentrationa of asbestos fibers in excess of the prescribed 

action level wno are 45 yeare of age or older, and who habitually smore 

more than 5 cigarettes in z4 hours, @ sputum cytolegy examination shall be 

made available in addition to the above procedures. 

(4) Termination of employment. The employer snall provide, or make 

avallable, a comprehensive medical examination witnin 30 calendar days 

t 
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whe 

before orf after the date of termination of employment cf any employee wha 

has been exposed to airborne concentrations of asbestos in excess of the 

prescribed action level for more than 39 days in the preceding tweive 

month perice. The examination shail be in accordance with and comparaple 

to the requirements oof the Paricdic examinations stipulated in 

im) (3) (i) -(iv}. 

{5} Recent examinations. No medical examination is required of any 

employee who has been exposed to airborne concentrations of asbestos 

fibere in excess of the preSoribed action level fcr more than 30 days in 

tne preceding twelve month pericd, if adequate medical records show that 

the emplcyee has been examined in accordance with thig section of the 

rules within the past one year periad. 

{6} Employee notification. (i} Any employee found to exhibit any of 

the effacts which the examining physician attributes to the documented 

exposure of such employee to airborne concentrations of asbestos fibers in 

excess of the prescribed action level, Snail be immediately notified in 

writing of the results cf the medical examination. The physician's 

opinion will be in the format prescribed in 61211) (A}-(C). 

(ii) Any employee who has been medically examined, and who, 

in the opinion of a physician qualified tc interpret the results of such 

examination administered in accordance with the specifications in 

se eos a tS ons 2.73 
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Appendices C & 3D, based upon the evaluation of the work history, 

respiratory symptoms and signs, pulmonary function tests and one orf more 

cf the amplovees's chest rcoentgenograms, exhibits significant effects cf 

ashestos exposure, shall be afforded the option of transferring from Ais 

or her position to another position in an area of the workplace whare the 

concentration of respirable airborne asbeatos fibers does not excead the 

action level prescribed in these regulations. 

{iii} With vcespect to each examination required oy this 

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 employee 

has any medical conditions which would place the employee at 

increased risk of material impairment of his or ner health from 

exposure toe asbestos fibers, or which would, directly or 

indirectly, be aggravated by such exposure; 

{B) Any recommended Limitations upon the employee's exposure to 

aspestos fibers, Or upon the use of protective clothing and 

equipment, such a8 respirators; and 

ic} A statement that the employee has been informed oy the 

physician cf any medical conditions which require further 

examination or treatment. 

UCC 005876 

Union Carbide trial exhibit UC-3682: Organization Resources Counselors (R. F. Boggs) to OSHA Docket Officer…
ACL Doc 18406 · Page 132 of 165

Published by AsbestosClaims.Law

asbestosclaims.law/library/18406/132

https://asbestosclaims.law/library/18406/132


{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 employee subject to medical surveillance required by 

patagraph { } of this section. 

{i} A recerd shall include: 

{A) Physician's written opinion; 

(B} Any employee medical complaints related to exposure to 

asbestos; 

e
s
 

Me
] {C) & signed statement of any refusal to be examined, 

accordance with paragraph ( }(3}) this section. 

(ii) Hach recerd shall be maintained for at least 40 years, 

or fer the duration of the employee's employment plus 29 years, whichever 

period is Longer. 

(8) ACTeSS. Access tc employee medical records shall be in 

accordance with the selevant paragraphs of CFR 293, 1510.180L (3) {6} (iilj, 

effective August 21, 1380, as corrected. 

Sn eh i aed 
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Minimal 

Appendix A 

training requirements for physicians supervising the medical 

surveillance of persons who are or have been exposed to asbestos. 

introduction 

{i} The employer is vesponsible for the selection and training of 

medical advisors. 

{34} The physician needs to be familiar with the product, the processes 

involyed in manufacture and the controls present in the workplace 

which have been designed to prevent unnecessary exposure to asbestos. 

{iii} Educational saterial and attendance at appropriate meetings and 

courses should be available toe the physicians concerned. The 

information learned ghould be communicated to the empleyer and 

employees to enable them to be fully aware of the nature of the 

effects cf exposure to asbestos, 

Objectives 

ii) To improve health care in industry. 

{ii} fo arrive at common standards of medical practice. 
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{iia} To Maintain adequate surveillance of asbestos~expesed employees. 

3, Metnods 

fii) 

{iii} 

Training should include instruction in pulmonary physiclogy, 

toxicology and clinicai assessment in relation to cccupational ' 

heaith. 

Physicians should be given leave sof absence to attend special 

courses and mini~-residencies: 

(1} at academic centers previding instruction in sccupational 

health: or 

(2) at specialist centers for training in the radiology of 

asbestos~related disease; or 

{3} at both the above. 

Special arrangements must be made for physicians unable to leave 

thelr appointments for post-graduate training. Such arrangements 

should include: 

{L} provision of audio-visual training material 

frye nate 
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{2) provision of the atandard radiographs produced ov the 

International Labor Office {ILO}, Geneva fintesnational 

Classification of Radiographs of Pneumoconioses (Revised 1980)} 

@s a guide to interpreting radiological appearances. 

{3} provision of contact with the nearest expert in radiology cf the 

pneumoconioses, pulmonary physiologists versed in the diagnosis 

of occupational lung disorders and board certified chest 

physicians, capable of reselying problems or doubtful cpinions. 

{4} Instxcuctional reading material should be provided for the 

Library of every physican responsible for the medical 

surveillance of asbestos-exposed persons. 

ay eye A 
rr ’ Fann fk 
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APPENDIX B(1) ; INITIAL MEDICAL EXAMINATION 
PRIVATE AND CONFIDENTIAL 

QUESTIONNAIRE ~ SELF-COMPLETION 

Think you for yous willingnest to participate; your cooperation is very important to the success af 

Our medical program. 

This is 3 questionnaire you are asked to fi out. Please answer the questions as frankly and sccurately 

as possitte. ALL INFORMATION OBTAINED IN THE STUDY WILL BE KEPT CONFIDENTIAL 

AND USED FOR MEDICAL PURPOSES ONLY. Your persons! physician wi] be informed about the 

test results if you desire, 

The questions can be answered by checking the best answer sr by filing in « blank with a number 

ot word. 

Example: Do you five in the United States 1. Yes Lon 

2. No. 

ff you desire help in answering « question. please put a check ( ¢ } iu fronz of the question number. 

You will be helped with these questions at the time of your appcintment. 

3. NAME: For Office Use 

2. SOCIAL SECURITY ®@ oo 
12 3 4 $ $8 7 & $ Card } 

.3 TLOCK NUMBER 00000000 nate 
$0 9$ 12 13 34 45 

4, PRESENT OCCEPATION: 

5. PLANT: 

6. ADDRESS: 

7, 
{Zip Code} 

8. TELEPHONE NUMBER: 

3. INTERVIEWER: 

10. DATE: ce ne ee me ce 
' $6 17 18 19 29 23 

11. Date of Birth: res eee evenness mm nnn 
Month Day Year 22 23 24 25 26 27 

HO DAY ¥R 
12. Place of Birth: (28 - 33) 

13. Sex: 1. Male (32) 

2. Female 

t¢, What is your marital status? 1. Single Gd 

2. Marned 

3. Widowed 

&. Separated/Diverced ___. 

iS. oes L. White (34) 

2. Black 

3. Orienzal 

4, Othe: 

16. What is the highest grade completed in schocl? (35 - 34} 

iFor example: 12 years ig completoa of high school). 

bg pet pe 
x42 rr 
4 hey aD 
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| Far Office sae 

GCCUPATIONAL HISTORY 

174. Have you ever worked full time (30 hours per 1. Ves §=62. No GB 

week or more) for § months or mare? 

IF YES TO YA: 

S. Have you ever worked for a year or more in 1. Yes. 2. No___ (38} 

any dusty job? 8. Does not apoly 

Specify pb/indusery Total years worked (39-46} 

Wasdust exposure: 1. Mild 2. Moderate 3. Severe? 4D 

C. Have you ever been expased to gas or chemical 1. Yes... 2. No ___. (42) 

- fumes in your work? 

Specify job/indusiry Total years worked (43-44) 

Was exposure: t Mad |= 8. Moderate 3. Severe __? (45) 

B, What has been your usual occupation or ob—the one you have worked at 

the longest? 

1. Jod-oceupation: 45-47} 

. 2, Number of years employed in this occupation: 
5. Posizion-job tide: 
4 Business, eld, or industry: 

(Recor€ on lives the years in which you have worked in eny of these industries, 

€.g. 1969-1969) 

Have you ever worked: YES NO 

E. © Jee oie? oc cesseseececceecercecceeeesecententawesseanusennescanevnanestneen deveasesvreeneers Oo 6 (483 

E © Dm 2 QUarry’? csc esctceecsseeseceseeenentensees pesspeenes a «6 {43} 

G. @ In a foundry? cece sen: a GC {503 

H © Em a Pottery? coocccececcssecesseeseesestn corseesesensancunes samen agsesserer seeumuessnerseate . O 2 Gb 

i. © Ing cettan, Max or NEMMP MIR? weet oOo 0D 2) 

J. & With asbestos? aissseecscsnscscesccnccseecestanecessesanacesguesssensessertecmnensecestenseets Oo 6 $3} 

13, PAST MEDICAL HISTORY YES NO 

A. Do you consider yourself to be in good heabtli? ec sceesseeesecseneeeees co (84) 

if “NO” state reason. 

B. Have you any defect of vision? ose sescseeneecernee pereeeteutanssstenenevuseee Oo O60 ($5) 

if “WES” seate nature of defect. 

C. Have you any hearing Gefect) oo eee cssessesnsaeenees cenereneesoasennsee ran seees Oo 0 ($6) 

if UVES” stare navure of defect. 

B. Are you suffering from or have you ever suffered trom: 

a. Epitepsy (or fits, stizures, convulsions}? | a (88) 

b, Rheumatic fever? Om OO (59) 

c. Kidney disease? Oo D (60) 

4. Bladder disease? 3 0 (61) 

¢. Diaberes? oO 6 6D 

f. Jaundice? 0 6 {63} 

UCC 005882 
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CHEST COLDS AND CHEST ILLNESSES 

19A. Hf you get a cold. does it usually go to your 

chest? (Usually means morethan 4 che time.) 

20A. ‘During the past 3 years, have you had any 
ches nesses chat have kept you off work, in- 
doors at home. or in bed? 

iF YES TO 20a: 

For Office Use 

1 Yee 8. Nel 
5. Don's gee colds 

1 Yes 68. Mel 

B. Bid you produce phlegm with any of these 
chest Hinesses? 

C. In the last 3 years, how ynany such illnesses, 
with (increased) phlegm, did you have which 
lasted 3 week or more? 

i. Yes 68. Ne 
8. Does not apply 

~—— Number of illnesses 
—-. Wo suck nesses 

3. Boer nat apply 

21. Did you have any Jung erouble before the age 
of 16? 

22. Have you ever had any of the following? 
JA. Auacks of bronchitis? 

IF YES TO fA: 

1. Yes 2. No 

i. Yes} §=62. Ne 

B. Was it confirmed by a doctar? 

C. At what age was your fies: atrack? 

b. Yer 2. No ___... 
8. Does not apply 

wenn Age in youre 
88. Does not apply 

24 Pneumonia (include bronchopreumonia)}? 3. Yes_ 2. No 

IF YES TO 2A: 

B. Was it confirmed by a doctor? 

C. At what age did you first have in? 

i, Yes 2. No 

&. Does nat apply 

ee Age in yeare 
88. Does ast apply 

3A. Hay fever? 1, Yes 2. Re 

poe “IF YES TO 3A: 

B. Was k confirmed by a doctor? 

&. Ac what age did it sant? 

Ye 2 No | 
8, Boes not apply 

~—— Age in years i 
88. Does net apply i 

234. Have you ever had chronic bronchitis? 

IF YES TO 23a: 

1, Yes 8. Ne___ 

B. Be you still have ic? 

C. Was it confirmed by a doctor? 

BD. At whar age did ix wart? 

t. Yes 2. Ne 

&. Does nat apply 

1 Yes «6&8. Nol 

8. Does now apply 

a Age in years 

88. Does aot apply 

UCC 005883 
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324A. Have you ever had emphysensa? 

. iF YES TO 7244: 

j For Office Use 
| ED Dup 1-5 

B. Yes ww. «62. New 

%. De you saill have it? 

C. Was it confirmed by a doctor? 

D. At what age did it start? 

. Boes nat apply 

S
a
m
 
G
D
 
m
e
 

. Does not apply 

—— Age in years 
38. Does noi spply 

. Yes =. Ne 

Yes wu 2. Mo 

254. Have you ever had asthma? 

wee IF YES TO 284: 

Lo Yes ww 62. Noo 

B. Do you still have it? 

C. Was ik confirmed by 2 doctor? 

GB. At what age did i: suart? 

E. Sf you no longer have it, ac what age did ic 
sop? 

1. Yes. z. Me 

5. Dore noi apply 

t. Yes__ 2%. Ne 

8. Does not apply 

Age in years 

88. Does not apply 

——— Age stepped 
88. Does act apply 

26. Have you ever had: 
A. Any other chest iliness? 

If yes. please specify 

B. Any chest operations? 
Ii yes, please specify 

C. Any chest injuries? 

Is yes, please specify 

27A. Has a doctor ever told you char you had hear 

trouble? 

1. Yew. ¢. Nel 

m——~ IF YES TO 27A: 

B. Have you ever had treaiment for hears trouble 

in the past 30 years? 

1. Yes _W. 2. No 
8. Goes not apply 

284. Hass doctor ever told you that you had bigh 
Biood pressure? 

IF YES TO 2BA: 

1 ¥e_wH# «8. Rs 

B. Have you had any treaument for high bleod 

pressure (hyperiension) in the past 10 years? 
1. Ves 2, Ne 
$. Does nos apply 

29, When cid you last have your chest X-rayed (Year)? ... ors eee creas 

30. Where did vou test keve your chest X-rayed if known}? 

hat was the outcome? 

2600 27 28 

3 
o
y
 

r
N
 

wh
ee
 

Ss
 

C 
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B
F
R
,
 

j For Office Use 

Card 2. 
FAMILY HISTORY 

31. Were either of your narural parenis ever told by 2 doctor that they had a 
chronic hung condition such 33: 

FATHER MOTHER 

} YES 2.NO 3. DONT; EYES 8. NO 4. ERON'T 

KNOW KNOW 
A. Chronic 

bronchitis? 

B. Emphysema? 

C. Asthma? 

B. Lung cancer? 

E. Other chest 

conditions? 

F. is parent currently alive? 

G. Please Specify 

—— Age if living any Age if Living 

—— Age at death —— Age at death 

8. Don't know 8. Bon’ know 

H. Please specify cause of death. 

These questions perizin mainly to your chest. Please answer yes or no if poesibbe. If 
@ question does not appear to be applicable to you. check the does nat apply space. if 
you are in doubt about whether your anewer is yes or mo, record us. 

COUGH 

32. De you umually have 2 cough? (Count a cough 3. Yee %. No 
with first smoke or on first going out-of-doors. 

Exclude clearing of throat.} [Uf no, skip to Ques- 
tion 32C.} 

g a
d
 é i 8B. De you usually cough as much as 4 to 6 times a 

day. 4 os more days out of the week? 

&
&
 

y
e
 

Q
 €. Be you usually cough at all on getting up, or 2. Yes 

firm: thing in the moming? 

D. Bo you usually cough a: ali during the rest of 3. Yes 2. No ___ 
the day or at night? 

iF YES TO ANY OF ABOVE (32a, 8, C, OR BD), ANSWER THE FOLLOWING: 
IF NO TG ALL. CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE, 

E. Do you usually cough like this on most days for 1. Yer. 2, Me 
3 consecutive months or more during the yeur? 

&. Dees not apply 

F. For how many years have you had this cough? 
Nuraber of veare 

BS. Does ser apply 

UCC 005885 
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(39) {40} 

(42) (423 

(43) (44) 

{$5) (46} 

$7} 

{48} 
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yREOrES 
Ke HIS 30 

PHLEGM 
334. Do you usually bring up phiegm from your 1. Yes 2%. Now 

chear? 
(Count phiegm with the fir smoke or on first 
going out-of-doors. Exclude phiegm from the 
nase. Count swallowed phiegm.) 

- Qf no, skip w 33C.} 

B. Do you usually bring up phiegm like this ae 1. Yee. 2. No 

snuch ss twice a day, 4 os more days out of the 

week? 

©. Do you usually bring up phlegm at all on gee- 3. Yes 2. No 
ting up. or Grst thing in the morning? 

PD. Bo you usually bring up phlegm at all during |. Yeo 2. Naw 

the rese of the day or at night? 

IF YES TO ANY OF THE ABOVE (334, 8, €, OR DB). 

~ ANSWER THE FOLLOWING: 

iF NO TO ALL, CHECK BOES NOT APPLY AND SKIP TO 344. 

E. Do rou bring up phlegm like this on mou days 1. Yea 2. No 
for 8 cosuecutive months or more during the 

F. For how many years have you had crouble with 
? Number of vears 

phlegm 83. Doss not apply 

year? 8. Does not apply 

EPISODES OF COUGH AND PHLEGM 

34A. Have you had periods or episodes of (ine 3. Yes 2%. No 

creased*) cough and phiegrn tasting for 3 
weeks or more cach year? 

°*(For persons who usually have cough and/or 

phlegm) 
w——— IF YES TO 34A: 

B. Fer how long have you had at lease 2 such 

episode per year? Number of years 

88. Does not apply 

WHEEZING 

35A. Does your ches ever sound wheery or whis- 

sling: 

3. When you have a ould? 1. Yeo. 2. Ne 

2. Occasionally apart from colds? 2. Vee. #. No 
8. Most days or aighes? t. Yes wwe 2. NO ee 

p.. 3F YES TO §,2,O0R 3 IN 35A: 
BF Fo: how many yeass has thie been present? 

Number of years 
88. Does not apply —— 

364. Have you ever had an attach of wheering thar 1. Yes wu. 2. NO woe 
has made you feel short of Sreath? 

® YES TO Ha: 
B. How old were you when vou had your firx WW... Age in yeas 

such attack? 88. Dees not apply 

. Yee ££, Ne, . Have you bed 2 or more such episodes? i 
8. Boes ne apply 

i 
8 

. Yow. #8 Ke 

. Boss noe apply 

D. Have you ever required medicine or rreaument 

foe the(se} artack{s}? 

UCC 005886 
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BREA THLESSNESS 

3?, f disabled from walking by any condition 

other than heart ar lung disease, please describe 

and proceed to question 394. 

Nature of condition(s}: 

! For Office Use 
hapencererennnt, 

38A. ‘Are you troubled by shortness of breath when 

hurrying on the level or waking up a slight hill? 

-——— SF YES TO 38a. 

. No _ 

B. Be you have to watk slower than people of your 
age on the level because of breathlessness? 

€. Do you ever have to stop for breath when walk- 
ing at your own pace on the jevel? 

D. Bo you ever have te stop for breath after walk- 

ing about 1G yards (or after 2 few minures) on 

the level? 

E. Ase you toc breathless co leave the house or 
breathless on dressing or undressing? 

. Yes #. No _. 
Does not apply 

¥es 2. No __.. 

Doer naz apply 

Yes_uww 6. Now. 

Koes noe epply 

RH
 
we

 
R
y
 
o
e
 

w
e
 
w
e
 

- Yes_o = €. No 

8. Doe nee sppiy 

TOBACCO SMOKING 

39A. Have you ever wmoked cigarettes? (No means 1. Yes 8. eo 
less than 20 packs of cigareties or 12 of of 
rebacco in 2 Jifetime or less than I cigarene a 
day for } year. 

~~ IF YES FO 39a: 

B. Do you now smoke cigarettes (a3 of b month of. Yes 32. No. 
ago)? 8. Does act apply 

C. How old were you wher you first stared reg- 
ule: cigaretie smoking? 

D. HW you have seopped smoking cigarettes coen- 
plecely, how old were you when you stopped? 

E. How many cigarenes do you smoke per day 
now? 

F. Gn che average of the entire tune you smoked, 
how many cigarecses did you anche per day? 

G, De or did you inhale the cigareee smoke? 

—— Age in pears 

68. Does ax apply 

awn Age stopped 
Check if si sicking 
$8. Does noe apply 

wma Cigarettes per day 
84. Does not apply 

—~— Cigaretses per day 
Does noi apply 

Does not apply 
. Now ar ail 

. Sighty 
Moderately 
Deeply c

a
u
w
e
 
&
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ever” £4? 

i For Office Use 
Seen eal 

4CA. Have you ever smoked a pipe regularly? 1. Yes 2. Ne 
{Yer means more than 12 oz of tobacco in a 

Hifeime.} 

pw. IF YES TO 404: 

FOR PERSONS WHO HAVE EVER SMOKED A PIPE: 

&. 1. How old were you when you started to — 

smoke a pipe regularly? Age 

2. If you have stopped smoking a pipe tom- wa. Age stopped 
pierely, how off were you when you Check if agi 

sopped? smoking pipe 
. 88. Does not apply 

C. Gn the average over the entive time you smoked a pipe. how much pipe 
tobacce did you smoke per week? oz per week (2 mandard 

pouch of robaces contains 144 oz) 
88. Does not apply 

D. How much pipe tobacco are you smoking now? —— 02 per week. 
88. Not currently smoking 2 pipet ——-—— 

E. Do you or did you inhale the pipe smoke? 1. Never smoked 

RD. How muny cigars are you smoking per week 

E. Bo or did you inhale che cigar anoke? }. Never smoked 

2. Now at all 
3. Shghaly 

4. Moderuely 
3. Deeply 

434. Have you ever smoked cigars regulsriy? i Yew. 2 Now 
i¥es rneans more than 1 ciger 2 week for a 

year.} 

JF YES TO 41a: 

FOR PERSONS WHO HAVE EVER SMOKED CIGARS: 

B. 1. How old were you when you started smok- apemeeneoneens 
ing cigars regularty? Age 

2. If you have stopped smoking cigars com- —— Age mopped 
pletely, how old were you when you Cheek if scill 
mopped? smoking cigars 

88. Does now apply 

£. Gn the average, ower che entire iime you awe Cigars per week 

emoked cigars, how snany cigars did you smoke 88. Does nor apply 
per week? 

Cigars per week 

reve? &&. Check if noc smoking cigars currently 

. Not at all 

. Slightly 0. 

. Moderacely 

. Deeply W
n
 
o
m
 
t
e
 
N
S
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APPENDIX 5 

APPENDIX B(2) : PERIODIC MEDICAL EXAMINATION 
PRIVATE AND CONFIDENTIAL 

QUESTIONNAIRE — SELF-COMPLETION 

Thank’ you for your willingness to participate; you cooperation is very Snpertani to the success of 
our medical program. 

‘Fhis & @ qoestionnaire you are asked to fii out. Please answer the questions as frankly and sccusetaty 
as possible. ALL INFORMATION OBTAINED IN THE STUDY WILL BE KEPT CONFIDENTIAL 
AND USED FOR MEDICAL PURPOSES ONLY. Your personal physician will be informed about the 
tert resulu Hf you desize. : 

The questions can te answered by checking the best answer as by Filling ine blank with a aumber 
or wosd. 

Example: Do you lve in the United Seates i. Yes 

2. No. 

if you cease help in enswering a question, please put a check { ¢ } in front of the question murber. 
You will be helped with these questions at the time of your appointment 

1. NAME: 

2. SOCIAL SECURITY # dese te ane ne ee ee wee eee eee For Office Use 
12 3 4 $5 &6 7 8 8 

3 CLOCK NUMBER cece eee quay enue ensue amen Card i 
30031 42 «33 34 33 

4. PRESENT OCCUPATION: 

§. PLANT: 

& ADDRESS: 

3. 

{Zip Code} 

8. TELEPHONE NUMBER: 

9. INTERVIEWER: 

10. DATE: eee me Aen nan noms cn 
34 27 88 89 20 22 

Vi. Date of Birth: ee ts ne nee ee eee 
Month Day Year 22 23 24 23 «26 2 

: 8O 860BAY YR 22. Blace of Birth: (28-31) 

34, What is your marital etatas? 4, Simgie % £33) 
2. Married 

3. Widowrd —_. 

€. Sepernted/Diverced 

172. Total years exposed to ash 

23K. Date of first exposure to asbestos 

ar a ae 
4 Meng 

UCC 005889 
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PAST MEDICAL HISTORY 

| For Office Use 

YES RO 

28A. Bo you oonsiter yourself to be in good heabth? ow eencecneoeeees o 6 

Rf NO” state reason. 

B. Have you any defect of vision? 

Lf “YES” state netore of defect. 

©. Have you any hearing defect? C Q
 

if “WES” rate natuze of defect. 

RD. Ar you suffering from or have you ever suffered from: 

. Epilepsy {or fits, seizures, convulsions)? 

. Rheumatic fever? 

. Kidney disegse? 

. Bladder disease? 

. Biaderes? 

ft. Ssundice? 

ig. CHEST COLDS AND CHEST ILLNESSES 

184. Uf pou gee a cold, does it usually go to your 
chesx? (Usually means more than \% che cime.) 

20A, During the past 3 years, have you had any 
chest Hinesses that have kepe you off work. in- 
doors at home, or in bed? 

r
m
a
n
 

FF
 
p
w
 

* 

pone EF FES TO 20A: 

G
O
O
o
O
 

o
o
 

i. Ver 2. Ne 
§. Don't ger colds 

%. Now R. Yes 

B. Did you produce phiegm with any of these 

ches nesses? 

€. In che last 3 years, how many such Ulnesses, 
with (increased) phlegm. did you have which 
lasted a week or more? 

2. Yes ww. 62. Ne 

§. Dore not apply 

Number of nesses 

——~- No such inesess 
8. Does ost apply 

a 
22, Heve you hed any of the following in the past year? 

TA. Attacks of branchizia? 

= IF YES TO 1A: 

lL. Yew 2&8. Mo —we 

B. Was it confirmed by a doctor? 

C. At what age was pour first actack? 

1 Yes #. No 
%. Does not apply 

em Age in years 
88. Does net apply . 

2A Paeumonia (iachide bronchopseurncanis}? 

wan 1F YES TO BA: 

L. Yes «68. Me 

%. Was & confirmed by a doctor? 

C. At what age @id you first have ih? 

1. Yes UU «68. Mo WL 

&. Does nee apply —__ 

——~ Age in years 
63. Does nee apply 

3A, Hay fever? 1. Yes. #. Be 

IF PES TO 3A: 
B. Was it confirmed by a doctor? 3. Yer. 3. No 

©. At what age did ip man? 

a 

8. Does not apply 

coenee ABE 1B YERTS 

88. Boe: sot apply 

sep A 
fF Bas iB 4 

UCC 005 890 
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26. Have you had: 

A. Any other chese Biness? 

{ Fer Office Use 

hE. Ye «68. Ne 
Ifyes, please specify 

B. Any chesx operations? 

H yes, please specify 
1 Yes 2. Ne 

€. Any chest injuries? 

H yes, please specify 
}. Yee 8. Mo 

27A. Has 2 doctor told you that you had heart 

trouble? 

wna IF YES to BTA: 

1 Yes. €62. Ne 

B. Have you ever had treaunent for bean trouble 

in the past 10 years? 
1, Yel &. Re. 

&. Bees nx apply 

28A. Has 2 doctor told you that you had high 

dlood pressure? 

5F YES TO 284: 

2, Yee Ww 2. Ro en 

8. Have you had any treatment for high blood 

pressure (hypertension) in the past 16 years? 

2, Yes ww. 2. Na 

8. Boes not epply.___. 

294, When did you last have your chert X-rayed C¥ess}? ... 
3 2 “3s 

38, Where did you last have your chest K-rayed Gif known}? 

What was the outcome? {expisiv} 

FAMILY HISTORY 

31. Were either of your natural parents ever told by a doctor that they had a 
chronic lung condition such se: 

FATHER 

1 YES 2.NO §. DON'T 

RNOW 

>
 

. Chronic 

bronchics? 

MOTHER 

i. YES 2.NO $. DONT 

RNOW 

. Emphyserna? 

. Amhma? 

. Lung cancer? 

Orher chest 

eenditions? 

m
o
 

4
 
w
 

F. ds pares: currently alive? 

G. Please Specify 

——~ Age if living 
mee Age at death 

#. Don't know 

H. Please specify cause of death. 

wwe Age if Hring 

Age at dearh 

3. Don’t know 

UCC 005891 
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Fhese quemions pertain mainly to your chest. Please answer yes o7 no if possible. Hf 
8 question dors not appear to be applicable to you, check the doe: noi apply space. If 
you are in doub: about whether your answer is yes or xo, record no. 

For Office Use 

Card Number | 

" COUGH 
324, Do you weually have a cough? (Count acongh 2. Yes___ 2. Ne ___. 47) 

with firs smoke or on firs: going ovt-of-doors. 

Exclude clearing of throai.) [If ne, skip to Ques- 

tion 32C.} 

B. Do you usually cough as much as€toGitimese 1. Ys. 2% No 48) 

day, 4 or more days out of the week? 

C. Do you umally cough ae alon geuing sp. or 3. ¥e 0. 2. No {48} 

first ching im the morning? 

D. Do you usually cough at sf during the rese of 1. Yes... 2. Ne (30) 

the day or at night? 

IF YES TO ANY OF ABOVE (324, 8,.C,OR ©), ANSWER THE FOLLOWING: _. 

IF NG TO ALL, CHECK DOES NOT APPLY AND SKP TO NEXT PAGE. 
— 

E. Bo you usually cough like chis on most days for 2. Yes. 2, Mow. gH 
3 consecutive months or more during the year? 

8. Does po apply 

F, For how many years have you had this cough? 
eh Number of years (52-53) 

88. Does mx apply 

PHLEGM 

334. Bo you osually bring up phiegm from your §. Yes. 2. No. (54) 
chesy? 
(Count phiegm with the fir: smoke of an Firs 
going out-of-doors. Exclude phlegm frem the 
wmose. Count swallowed phlegm.) 
fif no, sip to 33C.J 

B. Oe you usually bring up phiegm like this ws 3, Yor. 8. No, $3} 
much 34 twice a day, 4 or more days our of she 

eee? 

©. De you usualiy bring up phlegm ac all on ger. 1. Yes 
ting up, of firet thing in the morning? 

B. Be you vmally bring up phiegm a: all during 1. Yes i $22. Ne ww ST 
the rest of the day or at night? ° 

t
s
 

NO ae {56} 

IF YES TO ANY OF THE ABOVE (334, B, C, OR DB). 

- ANSWER THE FOLLOWING: 

a NO TO ALL, CHECK DOES NOY APPLY AND SKIF TO MA, 

£. De you bring up phiegm Uke thi: on mont days 1. Yee. 2. NeW. 
for § consecutive months or more during abe 
year? §. Does not apply — {335 

¥. Fer how many years have you had trouble with 
phlegm? : Number ad years 

88. Docs not apply £59 - 60) 

BeGls 

UCC 005892 
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EPISODES OF COUGH AND PHLEGM 

344. Have you had periods or episodes ef {in- 
ereased*) cough and phlegm lasting for 3 
weeks or more each year? 

‘For persons who usually have cough and/or 
phlegm) . 

iF YES FO Ma: 

'. 

For Office Use 

La 

B. For how long have you had at lease } such 
episode per year? 

8a, 

Number of years 

Does net apply ___ 

WHEEZING 

354. Does your ches: ever sound wheezy ar whis- 
cing: 

}. When you have 2 cold? 

2. Occasionally apart from enids? 

3. Mos: days or nights? 

w—~ IF YES TO 1,2, OR 3 IN 354: 

i. 
1. 

a. 

%. Ne 
%. Na 

2. No 

Yo. 
Yes 

Yes 

B. For how many years has this been present? 

68. 
Number of years 
Boes not apply 

Yr 

364. Have you ever had an attack of wheezing thar 
has made you fee! shor of breach? 

-—— IF YES TO 36a: 

}. Yes ee «3%. Noo 

B. How oid were you when you had your first 
such attack? 

€. Have you had 2 or more sch episodes? 

DB. Have you ever required medicine or weamment 
far rhe{se) aneackis)? 

~_. Age in years 
. Boer not zpply 

. Yes 

e
i
 

a
 
B
 

2. No ww. 

Does not apply 

¥ea 2. Ne 

. Boes net apply ____ 

SREATHLESSNESS 

39. # disabled from walking by any condision 
other than heart er flung disease, please 
describe and proceed to Question 394. 

Nature of condition(s): 

38A. Are you rrowbled by shortness of breath when 

hurrying on the level or walking up a alight hill? 

YES TO 8A: 
B. Bo you have to walk slower than people of your 

age on the level because of breathlessness? 

C. Bo you ever have to stop for breath when walk- 
ing at your awn pace of; the level? 

D. Bo you ever have to stop for breath after walk- 
ing about 100 yards (or after a few minutes) an 
the jevel? 

E Ase you too breathless to kave the house or 

breathless on dressing or undressing? 

o
w
 

O
e
 
b
e
 

G
Q
 
w
w
 

C
B
 
k
w
 

. Boes se apply 

- Yes 

. Boes not apply 

- Yes 

. Does nox apply 

Yeo = &. Me 

Yeo &. Now 
Does mot apply 

2. No ww 

2. Mo 

UCC 005893 

{62} 

(62 - 63} 

{64) 
{65) 
(65) 

(67 - 68) 

695 

79-73) 

72) 

(73) 

14) 

3} 

73} 

S 4a ee ye, 

Bo he oe ay 
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FOBACTO SMOKING 

| Por Office Use 

394. Have you ever enoked cigarettes? (Wo means Ye 8. No 
"fess than 20 packs of cigareties or 12 of of 

tobacce in 2 lifetime or les than | cigarette 2 
day fox } year. 

y——. IF YES TO 38: 

B. Bo you now smoke cigarettes (a3 of L month 3. Yes__ 2. Mo___ 
ago}? B. Does noe apply 

C. How old were you when you firs xaned reg- —. Age in years 
wlar cigarests smoking? 88. Does noe apply 

BD. Wf you have siopped smoking cigareetes com- wi Age stopped 
pletely, how old were you wher you sopped? Check if mill smoking —__ 

‘ §8. Doss not apply 

E. Hew many cigarettes do you snoke per day a. Cigarettes per day 
now? 88. Dees not apply 

F. On the average af the entire time you smoked, wo Cigerectes per day 
how many cigarettes did you smoke per day? &8. Does not apply 

G. Bo or did you inhale the cigarette smoke? L. Does not apply 

2. Nat at si! 

8. Slightly 
4. Moderately 
&. Deeply 

8A. Have you ever anoked « pipe regularly? 1 Yes ww. 2. Ne 
(Yes means more than 12 a: of tobacco in 3 

~—— IF YES TO 406A: 

FOR’ PERSONS WHO HAVE EVER SMOKED A PIPE: 

B. i, How ald were you when you aarted to 
smoke a pipe regularly? Age 

2. H you have sapped smoking » pipe com- . Age stepped 
pletely, how old were you when you Check if sali 
mopped? smoking pipe 

sebaceo did you mmoke per week? 

5. How much pipe tobacce are you mnoking now? 
83. Not currenily smoking y pipe 

E. Do you or did you inhale the pipe smoke? 

88. 

C. On the average over the entire time you smoked & pipe, how much pips 
—~ %& per week {a seandard 

pouch of tobaces contains 114 a2) 
ag. 

i. 
2. 

8. 
&. 

&. 

Does not apply 

Does not apply 

woe OF PHY week, 

Never smoked 

Rot ac al 

Righdy 
Moderacely 

Deeply 

UCC 005894 

at CARD 3 

(7 - 8} 

(3 - 30) 

{has 

a2) 

{13 « 14) 

£33 - 16} 

(17-18) 

(19 - 20) 

ab 
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834, Have you ever smoked cigars regularly? 3. Yes &. Wo 

(¥es meara more than 1 cigar a week for a 

+ year} 

i YES TO $1A: 
FOR PERSONS WHO HAVE EVER SMOKED CIGARS: 

B. 1. How old were you when you gared smok- 

ing cigars reguiazly? 

2. If you have stopped amcking cigar com- wane Age Ropped 

pletely, how old were you when you ‘heck ¥ alll 
sopped? snoking cigars 

88. Docs nor apply 

€. Ga the average, over the entire ume pou wwe Cigars per week 

smoked cigars, how many cigars did you smoke 88. Does not apply 
per week? 

T. How many mgans are you smoking per week ——- Cigars per week 

ste? 88. Check if noi smoking cigar: currency ——. 

E. De or did you inhale the cigar smoke? . Never srmeked —__. i 
3. Nee at al} 
8. Sighdy 
%. Moderacely — 

UCC 005895 

For Office Use 

an EARD 3 

{23 - 24} 

€25 + 28} 

(27 - 28) 

£29 - 30) 

Ohi 

Se
g,

 

TE RENE Oe 
FE ran. ~ Bete at 
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Appendix ¢ 

Appendix C {1} 

Specifications for Chest Roentgenographic Examinations for use in the Medical 

Surveillance of Persons Exposed to Asbestos. 

{a} 

{b)} 

{a} 

ia) 

Every plan for cheat roentgenographic examinations of perzons exposed to 

asbestos shali be submitted for approval by the Assistant Secretary of 

Labor or designated representative within 120 calendar days after (insert 

the effective date of these regulations}. 

The name, address and telephone numbers of the employeris) submitting the 

plan shall be provided to the Assistant Secretary of Labor or designated 

representative. 

The name, address and telephone numbers of the physician who will 

interpret and classify the roentgenograms shall be provided to the 

Assistant Secretary of Labor or tne Secretary's designated representative. 

Every chest rcoentgencgram shail be a single posteroanterios projection at 

full inspiration on a 14- by l?-inch film. The film and cassette shail 

be capable of being positioned both vertically and horizontally so that 

the chest roentgenogram will include both apices and costophrenic 

angies. If a person ig too large to permit the above requirements, then 

the projection ‘shall include peth apices with minimum loss of the 

costophrenic angle. 

rr hea) 

UCC 005897 
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fe) 

if} 

ig) 

The employee shall be disrobed from the waist up at the time the 

coentgenogram is given. The facility shall provide a dressing area and 

for those persons who wish to use one, the facility shall provide a clean 

gown. Pacilities shall be heated to a comfortable temperature. 

Roentgencgrams shall be made oniy with a diagnostic Me-ray machine having 

a rotating anede tube with a maximum of 2 2 wm. source (focal spot). 

Except as provided in paragraph ih} of this section, roentgenograms shali 

be made with units naving generators which comply with the following (1) 

fhe generators of existing roentgenographic units acquired by tne 

examining facility prior to July 27, 1973, Shail have a minimum rating of 

2006 mA at 100 k¥p,; (2) generators of units acquired subsequent to that 

@ate shall have a minimum rating cf 300 mA at 125 «Vp, 

NOTE: A generator with @ rating of 150 kVp, is recommended. 

{h) Roentgenograms made with battery-powered mobile or portable 

equipment shall be made with unite having a minimum cating co i390 mA at 

LiQ RVD. at 500 Hz, or cf 200 mA at 110 kVp, at 59 Hz. 

{ij Capacitor discharge and field emission unita may be used if the 

model of such units is approved by O58HR for quality, performance, and 

safety. OSHA will consider such units for approval when listed by a 

facilhity seeking approval. 

ioe ane 
a fe i> + Or RD Oy 

UCC 005898 
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t3) Roentgenograms shali be given only with equipment having a4 

beam-limiting device which doea not cause large unexposed boundaries. 

The beam limiting device shall provide rectangular collimation end shali 

be of the type described in part F of the suggested State regulations for 

the control of radiation of (for beam Limiting devices manufactured after 

August 1, 1974} of the type specified in 21 CFR 1029.31. The use of such 

a device shall be discernible from an examination of the reentgenogram. 

{kK} to insure high quality chest roentgenograms: 

(1) The maximum exposure time shall not exceed 1/20 of a second 

except that with single phase units with a rating less than 300 ma 

at 125 kVp. and subjects with chests over 23 em. postereantericr, 

the exposure may be increased toa not more than 1/16 of a second; 

{2} The source or focal spot to film distance shall be at least 6 

feet; 

{3} Medium-speed film and medium speed intensifying sereens shall 

be used; 

(4) Pilm-sereen contact shall be maintained and verifie@ at 6 month 

or shorter intervals; 

Fete 2 

UCC 005899 

Gf "ote > 
7 “~ 
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(1) 

{5) Intensifying screens shali be inspected at least once a month 

and cleaned when necessary by the method recommended by the 

Manufacturer: 

(6) ALL intensifying screens in a cassette shall be of the same 

type and made by the same manufacturer; 

(7) When using over 90 kKV., &@ guitabie grid or cther means cf 

reducing scattered radiation shali be used; 

{8} The geometry of the radiographic system shall insure that the 

central axis (ray) of the primary peam is perpendicular to the plane 

o£ the film surface and impinges on the center of the film; 

(33 & formal quality assurance program shali be established at each 

facility. 

Radiographic processing: 

(1) Bidthee automatic or manual film processing is acceptable. A 

constant time-temperature technique shail be meticulously employed 

for manual processing. 

(23 zi mineral or other impurities in the processing water 

introduce difficulty in obteining a high-quality roentgenogram, @ 

suitable Eilter or purification system shail be used. - eo pengy. 

UCC 005900 
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{m) Before the employee is advised that fhe examination is sconcluded, 

the roentgenegram shall be processed anc inspected and accepted for 

quality by the physician, of if the physician is not available, 

acceptance may be made by the radiologic technologist. In a case of 

@ substandard roentgenogram, another shall be immediately made. Al} 

SUbstandard roentgenograms shall be clearly marxed as rejected and 

promptly sent for disposal. 

in} An electrical power supply shall be used which complies with the 

voltage, current, and regulation specified by the manufacturer of 

the machine. 

{a} A densitometric test object may be required on each roentgenogran 

for an objective evaluation of film quality. 

(pi Bach roentgenogram made hereunder snallh be permanently and legibly 

marked with the name and address or approval number of the Facility 

at which it is made, the social security number of the employee and 

the date of the roentgencoranm. 

fi tomer pe 
SSS Te D> 
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Appendix ¢ 

Appendix C(2} 

SPECIFICATIONS FOR INTERPRETATICH, 

CLASSIFICATION, AND SUBMISSICN OF 

CHEST ROENTGENOGRAMS 

Interpreting and classifying chest rcentgeanograms. 

fa} 

ib) 

te) 

{a} 

Chest roentgencgrams shail se interpreted and classified in accordance 

with the ILO-U/C classification system and recerded on a Roentgenograpnic 

interpretation Form (Form CSD/NIOSH (M) 2.&). 

Reentgenograms shali be interprated and classified only by a physician 

who regularly reads chest roentgenograms and wno has demonstrated 

proficiency in the use of the ILO-U/C classification system. 

All interpreters, whenever interpreting chest roentgenograms made under 

the act, shall have immediately available for reference a complece set of 

the TLO~U/C International Classification o£ Radiographs for 

Prheumoconioses, 1986. 

Proficiency in evaluating chest roentgenograms for roentgenographic 

quality and in the use of the ILG-U/C classification for interpreting 

Sreurrgs 
LS hee dad G

e
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chest roentgenograms for pneumoconiosis and other diseases shail be 

demonstrated by those physicians who desire to be "B® readers by taking 

and passing a specially designed proficiency examination given on behalf 

of oc by NIOSH at a time and place specified oy NIOSH. Each physician 

must bring a complete set cf the ILO-U/C standard reference radiographs 

when taking the examination. 

an RON es rey 
eta FO et war! 
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Appendix D 

Appendix Bb - Pulmonary Function 

Standards for Asbestos Standard 

The spirometric measurements of pulmonary function shall conform to the 

following minimum standard, and these standards are not intended to preclude 

additional testing or alternate methods which can be determined to be superior. 

I. APPARATUS 

{a) The instcument shali be accurate to within +50 milliliters or within +43 

percent of reading, whichever is greater. 

{bo} Phe instrument should be capable of measuring vital capacity from 9 to 7 

Liters BIPS. 

fe} The instrument shall have a low inertia and offer low resistance to 

airflow guch chat tne resistance to airflow at 12 liters per second must 

° 

be less than 1.5 cm HO/ (Liter/sec) . 

fhe zero time point for the purpose of timing the FEV) shail be we
n 

Q:
 

w
e
 

determined by extrapolating the steepest portion cf the volume time curve 

back to the maximal inspiration volume (1,2,3,4} or oy an equivaient 

he thad. 

PMD wees 
r tae 

UCC 005904 
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fe) Instruments incorporating measurements of airflow to determine volume 

shall conform to the same volume eccuracy stated in {fa} of this section 

when presented with flow rates from at least @ to 12 liters per second. 

{€) The inatrument or user of the instrument must nave @ means of correcting 

volumes to body temperature saturated with water vapor (BTPS) under 

conditions of yarying ambient spirometer temperatures and barometric 

pressures. 

{g} The instrument used shall provide a tracing or display of either flow 

versus vOlume versus time during the entire forced axpiration. A tracing 

ec 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 {a} of this Secxrion. If a paper record is made 

it must have a paper speed cf at least 2 cm/sec and a volume senesitivity 

eof at least 18.9 mm of chart per liter of volume, 

ih} The instrument shall be capable of accumulating for a minimum cof 19 

seconds and shall not stop accumulating volume sefore {1} the volume 

change for a 9.5 second interval is lass than 25 milliliters, ox {2) the 

fiew is less than 50 milliliters per second for a 0.5 second interval. 

£4 dere, 

Meee ES 
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{i} 

(3) 

(a) 

The forced vital capacity (FVC} and forced axpiratory volume in 1 second 

(PEV measurements shall comply with the accurance requirements 
1.0? 

stated in paragraph {a} of this section. That is, they shouid be 

accurately measured to within +50 ml or within +3 percent of reading, 

whichever is greater. 

The instrument must be capable of being calibrated in the field with 

respect to the FEV. ane FYC. Tnis calibration of the FEV and FVC 

may be eitner directly or indirectly through volume and time o6ase 

Reasurerents. Phe volume calibration source ghould provide a volume 

displacement of at least 2 liters and should be accurate to within +30 

milliliters. 

Til. TECHNIQUE POR MEASUREMENT OF FORCED 

VITAL CAPACITY MANEUVER 

Uge of a nose clip is recommenced but not required. The procedures shall 

be explained in simple terms to the pacient who snail be instructed to 

200Sen any tight clothing and stand in front cf the apparatus. Tre 

Subject may Sit, but care snould be taken on repeat testing that tne same 

position be used and, if possible, the same spirometer. Particular 

attention shall be given to insure that the chin is slightly elevated 

with the neck SLightLly extended. The patient shall be instructed to make 
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a full inspiration from a normal breathing pattern and then blow into the 

apparatus, without interruption, aa hard, fast, and completely as 

possidle. Bt least three forced expizations shall be carried out. 

During the maneuvers, the patient shail be observed for compliance with 

instructions. The expirations shall be checked visuaily for 

reproducibility from flow-volume or volume-time tracings og displays. 

The following #fforts shall be judged unacceptable when the patient: 

dL. has not reached Full inspiration preceding the forced expiraticn, 

2. hag not used maximal effort during the entire forced expiration, 

36 has mot continued the expiration for at least 5 seconds or until an 

obvious plateau in the volume time curve nas cccurred, 

to has coughed oc clsed his giottis, 

Se has an obstructed scouthplece or a leak around the mouthpiece 

{fopstruction due to tongue being placed in front of mouthpiece, 

fakse teeth Falling in front of mouthpiece, etc.}, 

&. haS am unsatisfactory start of expiration, one characterize@ by 

excessive hesitation {or flase starts}, and therefore not allowing 
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{b) 

{a} 

back extrapolation of time 0 jextrapolated volume on the volume time 

tracing must be less than 10 percent of the FVC}, 

7. hag am excessive variability between the three acceptable curves. 

The variation between the two dargest FV¥C's and FEV, ‘8 of the 

three satisfactory tracings should not exceed i0 percent er + 100 

milliliters, whichever is greater. 

Periodic and routine recalibration of the inatrument or method for 

recording FVC and FEV should be prtormed using a syringe or other 
9 

volume source of at least 2 liters. 

Zizi. INTERPRETATION OF SPIROGRAN 

The £irst step in evaluating a spirogram should be to determine whether 

or not the patient has performed the test properly or as described in If 

above. From the three satisfactory tracings, the forced vital capacity 

(FVC} and forced expiratory volume in 1 second {FEV } shail be 
1.3 

measured and recorded, The largest Observed FVC and largest observed 

FEV, shall be used in the analysis regardiess of the curve(s} on which 

they occur. 
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ib) The fallowing guidelines are recommended for the evaluation and 

management. of workers exposed to asbestos dust. It is important to note 

that empioyees wno show reductions in FEV, and FYC below 75% of the 

predicted values, or reductions in both measured values of 5 percent or 

greater from their initial screening exam, should be re-evaluated within 

a period cE one month. fnose who show consistent decrease in lung 

function, a$ compared to the predicted valueg in Tables 4-5, should be 

assessed by the physician and a recommendation given with regard to 

suitability of the employee to continue in an occupation where the 

potential exists for exposure’ to airborne concentrations of asbestos 

fibers in excess of the prescribed action level. 

Iv. QUALIFICATIONS OF PERSONNEL 

ADMINISTERING THE TEST 

fecnnicians who perform pulmonary function testing should have the basic 

Knowledge required te prodece meaningful results. Training consisting of 

approximately 16 hours of formal instruction should cover tae following 

areas. Persons who successfully complete the cowrse will be certified by OSHA 

or their designee. 

(aj Basic physiology of the forced vital capacity maneuver and the 

determinants of airflow Limitation with emphasis on the relation to 

reproducibilty of results. 
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