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1331 Pennsylvania Avenue. 

0G . . Washington, D.C. 20004 
, 202-737-6330 pLAINTIFY'S EXHIBIT 

Organization Resources Memorandum 
Counselors,Inc. 

August 20, 1984 RECEivep 

AUG 23 1994 
To: ORC Asbestos Task Force Re 

From: Darrell K. Mattheis  PEMINSOHN, MD, 

Subject: Special Emphasis Program for Asbestos J 

ASBESTOS CPL 2.608 

July 23, 1984; Special Emphasis Inspection Program for Asbestos. 

This instruction revises the current National Emphasis Program 

(NEP) for programmed health inspections of establishments where 

asbestos is used, stored or processed. 

This Field Directive is included here for your interest. 
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U.S. Department of Labor Assistant Secretary for 
Occupational Safety and Health 
Washington. D.C. 20210 

OSHA Instruction CPL 2.60A 

© ce of General Industry 
Compliance Assistance 

Subject: Special Emphasis Inspection Program for Asbestos 

A. Purpose. This instruction revises the current National En- 
phasis Program (NEP) for programmed health inspections of 
establishments where asbestos is used, stored or processed. 

Scope. This instruction applies OSHA~-wide. 

Cancellation. OSHA Instruction CPL 2.60, October 1, 1983, 
Is canceled. 

Action. Regional Administrators and Area Directors shall 
ensure that the procedures established in this instruction 
are adhered to in scheduling programmed inspections, 

Federal Program Change. This instruction describes a Fed- 
eral program change which affects State programs. Each Re- 
gional Administrator shall: 

1. Ensure that this change is promptly forwarded to each 
State designee. 

2. Explain the technical content of this change to the 
State as requested. 

3. Ensure that State designees are asked to acknowledge 
receipt of this Federal program change in writing 
within 30 days of notification to the Regional Admin- 
istrator. This acknowledgment should include a de- 
scription either of the State's plan to implement the 
change or of the reasons why the change should not ap- 
ply to that State. 

4. Review policies, instructions and guidelines issued 
by the State to determine if this change has been com- 
municated to State program personnel. Routine moni- 
toring activities shall also be used to determine if 
this change has been implemented in actual performance. 
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OSHA Instruction CPL 2.60A 

JUL 23 64 
Office of General Industry 
Compliance Assistance 

PF. Background. Workers exposed to airborne asbestos in their 
workplaces face a significant danger of developing the dis- 
abling diseases of asbestosis, lung cancer and mesothelioma. 
The diseases caused by asbestos constitute the highest 
level of health risk for American asbestos workers. 

1. While malignant mesothelioma of the pleura and perito- 7 
neum are extremely rare in persons not exposed to as- 
bestos, scientific studies have shown that in some as- 
bestos-exposed occupational groups, mesothelioma has 
accounted for 10-18 percent of all asbestos-related 
deaths, This form of cancer is incurable and is usu- 
ally fatal within a year after diagnosis. In addi- 
tion, cancers of several other types have been asso- 
ciated with exposure to asbestos. 

2. Considerable public attention has been focused on the 
@angers of asbestos and OSHA is continuing its work 
on @ permanent asbestos standard, 

3. OSHA has conducted a NEP in asbestos since October 1, — 
1983. OSHA has decided to continue its compliance 
presence in industries where the greatest exposure to 
asbestos is most likely to be present. This NEP will 
attempt to concentrate available resources on those 
industries. 

4. The program has been based on a list of industries 
with a previous history of violations of the asbestos 
standard. The assumption was that industries cited for 
past asbestos exposures would be the most likely tar- 
gets for potential present overexposures. Experience 
now shows, however, that this procedure was not effec- 
tive in identifying the potential overexposures to as- 
bestos as the agency had assumed. Consequently, lists 
will now be developed on the basis of local knowledge. 

5. The procedures are also strengthened for scheduling 
inspections in the construction and maritime indus- 
tries. All worksites where asbestos is used, stored 
or processed, regardless of the manner in which they 
come to the attention of the Area Director, shall be 
scheduled for inspection. 

G. Procedures. Regional Administrators shall ensure that each 
Area Director develops an asbestos establishment list made 
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OSRA Instruction CPL 2.60A 
JUL 23 84 

Office of General Industry 
Compliance Assistance 

up of all establishments identified as using, storing or 
processing asbestos. To develop that list the Area Direc- 
tor shall use whatever sources of information that are 
available to the degree that they are reliable. Examples 
of such sources are local knowledge, past inspection re~- 
ports, trade journals or newspapers, and@ local media re- 
ports irrespective of whether or not a violation is alleged 
or indicated. 

1. Adjustments. Prior to using the Asbestos Establish- 
ment List for scheduling purposes, additions and dele- 
tions shall be made as necessary or appropriate in ac- 
cordance with the guidelines given in the FOM, Chapter 
II, £.2.b.(1) (b) 4. 

NOTE: AS soon as it becomes clear that asbestos is 
not found at an establishment on the list, the 
establishment shall be deleted, even if it has 
already been scheduled for inspection. 

2. Scheduling Inspections in General Industry. Area Di- 
rectors shall ensure that the guidelines given in the 
FOM, Chapter II, E.2.b.(4), are followed in scheduling 
inspections at these establishments. 

a. After the asbestos establishment list has been 
prepared and adjusted, as necessary, establish- 
ments on the list shall be numbered consecutive- 
ly beginning with the number 1, skipping any de- 
letions. , 

b. The Area Director shall schedule for each Area/ 
District Office a total of 10 asbestos NEP in- 
spections for the fiscal year. The establish- 
ments shall be selected as follows: 

(1) Apply the random number table to the estab- 
lishment list prepared according to G.2.b. 
(Instructions for using a random number 
table are provided in OSHA Instruction CPL 
2,.25D, Appendix E.) 

(2) Select establishments in the order pre- 
scribed by the random numbers until a total 
of 10 establishments has been selected fron 
the list. 
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OSHA Instruction CPL 2.60A 

3 1934 
Office of General Industry 
Compliance Assistance 

Ce 

£. 

i. 

If there are 10 or fewer establishments on the 
Area/District Office Establishment List, the ran- 
Gom number table is not used and all listed es- 
tablishments shall be scheduled for inspection. 

Establishments selected for inspection may be 
scheduled in any order that makes efficient use 
of available resources. 

All inspections scheduled under the procedures 
in G.a. through 4. shall be conducted even if 
they must be carried over into the next fiscal 
year. 

Except as noted in the following paragraph, if 
an inspection cannot be conducted for any legiti- 
mate reason, the Area Director shall select the 
next establishment prescribed by the random num- 
ber table for inspection. This process shall be 
repeated as often as necessary until the required 
number of inspections has been completed or until 
the fiscal year ends. 

When an inspection is not conducted because the 
employer has refused entry, a warrant shall be 
sought in accordance with the current procedure 
for handling such refusals. Only if the court 
refuses to issue a warrant or if the Regional 
Solicitor declines to apply for a warrant, is 
such an establishment to be replaced as indicated 
in G.2.£. 

Inspections conducted under this NEP normally 
shall be limited to areas within the establish- 
ment where asbestos is or may be used, stored, 
Or processed. 

. If it is not discovered until the CSHO arrives 
on the site that the establishment is not using 
asbestos and none is to be found on the premises, 
the inspection shall be terminated imnediately 
and the OSHA-l] Form completed according to in- 
structions given in J. Such terminated inspec- 
tions need not be replaced as one of the 120 re- 
quired inspections. 

“emre 

Lo Rr 

UCC 004229

Union Carbide trial exhibit UC-2213: Organization Resources Counselors Asbestos Task Force Mailing: Mattheis M…
ACL Doc 17223 · Page 5 of 194

Published by AsbestosClaims.Law

asbestosclaims.law/library/17223/5

https://asbestosclaims.law/library/17223/5


OSHA Inetruction CPL 2.60A 

23 1084 
ott f of General Industry 
Compliance Assistance 

j. tf an establishment selected for inspection under 
the NEP also appears on the General Industry Health 
Inspection Register, it shall be removed from the 
list of establishments scheduled for inspection 
under the NEP and replaced according to the proce- 
dures in G.2.£. 

k. Unprogrammed inspections and inspections scheduled 
from the general industry health inspection regis- 
ter which are conducted at sites where asbestos is 
present shall be coded as NEP inspections in ac- 
cordance with the guidelines given in J.1.b. even 
though they have no effect on the manner of select- 
ing programmed WEP inspections or on the number of 
such inspections to be conducted. 

Inspections of Construction Sites. OSHA experience has shown 
that certain construction and demolition activities typically 
involve potential exposure to asbestos fibers. The following 
procedures outline the action to be taken by the Area Direc- 
tor to discover and to handle activities where asbestos is 
likely to be present: 

NOTE: Referrals from the Environmental Protection Agency 
(EPA) are not included in the NEP described in this 
instruction until such time as the OSHA Notice CPL 
2, April 1, 1984, expires and is not renewed. 

1. The Area Director shall use any appropriate means with- 
in his/her disposal to determine when construction and 
demolition activities potentially involving asbestos are 
taking place. 

2. All CSROs shall be alert for construction or Gemolition 
activities where asbestos may be present. 

a. Such activities shall be reported to the supervisor 
for evaluation as soon as the CSHO becomes aware 
of then. 

b. If the CSHO is on a site where asbestos is present, 
the activity involving asbestos shall be evaluated 
by the inspecting CSHO and brought inmediately to 
the supervisor's attention. If the supervisor 
judges it appropriate, a health inspection shall 
be scheduled, 
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OSHA ey nee CPL 2.60A 

Office of General Industry 
Coapliance Assistance 

3. Any construction or demolition activity involving the 
possible presence of asbestos that comes to the atten- 
tion of the Area Director shall be treated in the fol- 
lowing manner: 

The Area Director and the health supervisor shall 
make a@ reasonable effort to determine if there is 
any possibility of employee exposure to asbestos 
as a result of the construction or demolition ac- 
tivity. 

If employee exposure to asbestos is possible, an 
inspection shall be scheduled in accordance with 
the Following guidelines: 

(1) 

(2) 

{3) 

NOTE: 

Any construction or demolition activity dis- 
covered under H.2.b. shall be treated as a 
CSHO referral, evaluated, assigned the proper 
inspection priority, and scheduled for inspec- 
tion in accordance with the POM, Chapter IX, 
B.3. and Chapter II, E.l.a,. 

Reports of imminent danger, fatality/catastro- 
phe investigations, formal complaints, refer- 
rals from safety and health agencies and media 
reports, any of which involve the possible 
presence of asbestos, shall be assigned a pri- 
ority as indicated in the FOM, Chapter II, 
E.1.a, and handled in accordance with Chapters 
VII, VIII, and 1X, as appropriate. 

Construction or demolition activities involv- 
ing the possible presence of asbestos discov- 
ered in any other fashion (e.g., nonformal 
complaints, other government agency referrals, 
news photographs or any other report}, however 
such reports may be classified and regardless 
of whether or not a violation is identified 
Or alleged, shall be handled as programmed 
construction inspections under the NEP. All 
such worksites discovered shall be assigned 
the highest priority among prograsned inspec- 
tions and scheduled for inspection as soon as 
practicable. 

Nonformal complaints and other notices of 
hazards that woul? not normally receive an 
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OSHA Instruction CPL 2.60A 

23 
ott f of General Industry 
Compliance Assistance 

inspection shall be recorded on the OSHA~1 
ané other appropriate forms (OSHA-7 and 
OSHA~-90) in the usual manner according to 
the instructions given in the IMIS Forms 
Manual, 

4. Construction health inspections scheduled under this NEP 
generally shall be limited to those areas at the site J 
where asbestos is or may be used, stored, removed or 
otherwise found. 

5. If it is not discovered until the CSHO arrives on the 
site that none of the employers are dealing with asbes- 
tos and none is present on the premises, the inspection 
shall be terminated immediately and the OSHA-1 Form con- 
pleted according to instructions given in J. 

Inspections of Maritime Sites. Past experience has indicated 
that shipbreaking and repair operations frequently involve 
employee exposure to asbestos. The following procedures out- 
line the action to be taken by the Area Director to discover 
and to handle activities where asbestos is likely to be pres- 
ent: 

i. The Area Director shall use any appropriate means to de- 
termine when shipbreaking or repair operations poten- 
tially involving asbestos are taking place. 

2. All CSHOs shall be alert to the existence of maritime 
activities where asbestos may be present. 

a. Such activities shall be reported to the supervisor 
for evaluation as soon as the CSHO becomes aware 
of then. 

b. If the CSHO is on a site where asbestos {fs present, 
the activity involving asbestos shall be evaluated 
by the inspecting CSHO and brought immediately to 
the supervisor's attention. If the supervisor 
judges it appropriate, a health inspection shall 
be scheduled. 

3. Any maritime operation involving possible presence of 
asbestos that comes to the attention of the Area Direc- 
tor shall be treated in the following manner: 
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OSHA Instruction CPL 2.60A 
3 84 Mo Office of General Industry 

Compliance Assistance 

The Area Director and the health supervisor shall 
make @ reasonable effort to determine if there is 
a@ possibility of employee exposure to asbestos as 
a@ result of the maritime (scrapping (salvage) or 
repair) operation. 

If employee exposure to asbestos is possible, an 
inspe ction shall be scheduled in accordance with 
the following guidelines: 

(2) 

(2) 

(3) 

NOTE: 

Any shipyard activity discovered under 1I.2.b. 
shall be treated as a CSHO referral, evaluated, 
assigned the proper inspection priority, and 
scheduled for inspection in accordance with 
the FOM, Chapter Ix, B.3. and Chapter II, 
E.1.a. . 

Reports of imminent danger, fatality/catastro- 
phe investigations, formal complaints, refer- 
rails from safety and health agencies and media 
reports, any of which involve the possible 
presence of asbestos, shall be assigned a pri- 
ority as indicated in the POM, Chapter II, 
E.1.8, and handled in accordance with Chapters 
VII, VIII, and IX, as appropriate. 

Shipyard activities involving the possible 
presence of asbestos discovered in any other 
fashion (e.g., nonformal complaints, other 
government agency referrals, news photographs 
or any other report), however such reports may 
be classified and regardless of whether or not 
a violation is identified or alleged, shall 
be handled as programmed construction inspec- 
tions under the NEP. All such worksites dis- 
covered shall be assigned the highest priority 
among programmed inspections and scheduled for 
inspection as soon as practicable. 

Nonformal complaints and other notices of 
hazards that would not normally receive an 
inspection shall be recorded on the OSHA-1 

-andé other appropriate forms (OSHA-7 and 
OSHA-90) in the usual manner according to 
the instructions given in the IMIS Forms 
Manual. 
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OSHA Instruction CPL 2.60A 

Office of General Industry 
Compliance Assistance 

4. Maritizse (shipyard) health inspections scheduled under 
this NEP generally shall be limited to those areas at 
the site where asbestos is or may be used, stored, or 
found. 

5. If it is not discovered until the CSHO arrives on the 
site that the operation does not involve using asbestos 
and none is to be found on the premises, the inspection 
shall be terminated immediately and the OSHA-1 Form conm- 
pleted according to instructions given in J. 

Recording in IMIS. The following guidelines shall be applied 
when recording inspections conducted under this WEP or other 
inspections where asbestos is found: 

1. Current instructions for completing the appropriate in- 
spection classification boxes {Item 25} on the OSHA-1, 
Inspection Report, as found in the IMIS Manual shall be 
followed for inspections under this NEP. 

a. The OSHA~1 for any programmed inspection scheduled 
under the National Emphasis Program for Asbestos 
shall be marked "Planned" (Item 24h.) and National 
Emphasis Program (Item 25d.) Record “ASBESTOS” in 
the space in Item 25d. 

b. The OSHA-1 for any programmed inspection scheduled 
from the health inspection register but where as- 
bestos is found shall be marked "Planned® (Item 
26h.), “Health Planning Guide“ (Item 25b. as appro- 
priate) and National Emphasis Program (Item 25d.} 
Record "ASBESTOS* in the space in Item 25d. 

Cc. The OSHA~] for any unprogrammed inspection (even 
if handled as a programmed inspection in accordance 
with H.3.b.(3) or 1.3.b.(3)) conducted under the 
National Emphasis Program for Asbestos shall be 
marked as unprogrammed (Item 24 a. through g., as 
appropriate). In addition it shall be marked Na- 
tional Emphasis Program (Item 25d.) Record "ASBES- 
TOS" in the space in Item 25d. 

2. Where it is ‘discovered upon arrival at a worksite sched- 
vied for an NEP - Asbestos inspection that asbestos is 
in fact not used, stored or found, the OSHA-1 shall be 

9 UCC 004234

Union Carbide trial exhibit UC-2213: Organization Resources Counselors Asbestos Task Force Mailing: Mattheis…
ACL Doc 17223 · Page 10 of 194

Published by AsbestosClaims.Law

asbestosclaims.law/library/17223/10

https://asbestosclaims.law/library/17223/10


ee RR AME ESE 

ee 

OF DRE ction CPL 2.60A 

an Office of General Industry 
\ Compliance Assistance 

completed, nevertheless, as indicated in 3.1; in addi- 
tion, however, the CSHO shall mark Optional Information 
(Item 42) as follows: Type = N, ID = 7, Value = NOAZ. 

Patrick R. Tyson 
Deputy Assistant Secretary 

DISTRIBUTTON: National, Regional and Area Offices 
All Compliance Officers 
State Designees 
NIOSH Regional Program Directors 
7({¢c)} (1) Project Managers 
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U.S. DEPARTMENT OF LABOR 
Orncs of THR SontcitoR 

WASHINGTON, D.C. 20210 

Re: Proposed Standard for Occupational 

Exposure to Asbestos, OSHA Docket 

Dear Participant in the Asbestos Rulemaking, 

Enclosed you will find an order signed by Judge Mahony, exten
ding 

the post hearing briefing period from October ll, 1984 unti
l 

November 1, 1964. 

We believe this extension will allow sufficient time to enable 

participants to review the hearing record and to submit post 

hearing briefs. 

Piease telephone me at (202)523-7732 with any questions you 

may have concerning this or any other procedural matter. 

Sincerely, 

C) 

Edith E. Nash 
Project Attorney 

RECEIve, 
OCT 8 mag 

H.C. LEWINSoy eacta N, MO, 
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U.S. Department of Labor Oftice of Administrative Law Judges 
1411 20th Street, N.W. 
Washington, D.C. 20036 

« ° . . * e e . . . . . ° ° ee oe e e ° 

IN THE MATTER OF: 

Proposed Standard for Occupational 

Exposure to Asbestos, OSHA Docket 

No. 8-033C 

o
n
 

0
8
 

ce
 

be
 

ee
 

ae
 

Order Extending Period for the Receipt of 
. Post Hearing Briefs 

At the close of the public hearing on July 12, 1984, it was 

concluded the record would remain open through October 11, 

1964 for the receipt of post hearing briefs. 

A request has been submitted from the American Federation 
of Labor and Congress of Industrial Organizations to extend 

the time to file post hearing briefs until November 1, 1984 

to allow complete review of the voluminous hearing and eviden-~ 

ciary record. Letters in support of this request have been 
received from the Asbestos Information Association/North America 
and the Building and Construction Trades Department. 

I find the above request reasonable. It is hereby ORDERED 

that the record shall remain open to receive post hearing 
briefs through November 1, 1984. 

ROBERT G. MAHONY 

Administrative Law Judge> 

Date: October 2, 1984 
Washington, D.C. 
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1331 Pennsylvania Avenue, N.W. 
Washington, D.C 20004 

202-737-6330 

Organization Resources 
Counselors, Inc. 

June 7, 1984 

To: ORC Asbestos Task Force 

From: Darrell K. Mattheis 7 

Subject: Revised ORC Recommended Revision of 1910.1001 

By this time you should have received a copy of the ORC comments 

to OSHA on its Asbestos Notice of Proposed Rulemaking. You 
undoubtedly noted our recommendations for a Permissible Ambient 

Concentration (PAC), which is new, and a changed Permissible 

Exposure Limit (PEL), which is lower than the one originally 

recommended. Additionally, we made some changes in our recommen- 

dations for respirator use. These changes in the standard were 

made to bring it into line with the comments to the NPR. 

The purpose of the PAC/PEL recommendations was to persuade OSHA 

to allow a reasonable ambient concentration (0.5 f/cc) while 
recognizing that the use of even minimally acceptable respirators 
will bring actual exposures down below 0.2 f/ec. We also wanted 
OSHA to recognize that in 1984 most asbestos exposure will occur 
aS a result of removal operations, not asbestos manufacturing. 
It has been demonstrated that good work practices can keep 
ambient concentrations of asbestos fibers below 0.5 f/cee in most 
removal operations. 

At the same time, OSHA must recognize that in removal operations 
respirators should always be used, because even with good work 

practices and supervision, accidents and mistakes still happen. 
Therefore, we have attempted to persuade OSHA that our recommenda- 
tions are a practical compromise, recognizing that removal operations 
will be undertaken and will generate airborne concentrations of 

asbestos fibers - -— but, that with the use of appropriate respira- 
tory protective equipment, employees need not be exposed. 

ORC is scheduled to testify during the first week of hearings, which 
are presently expected to last for a month. Our verbal testimony 

will be taken largely from the comments submitted in response to the 
asbestos NPR. ORC will emphasize the necessity for flexibility in the 

use of respirators, the elements of an appropriate medical surveil- 
lance program, and briefly reiterate our recommendations for an 

asbestos standard. 

RECEIVED 

CKL JUN 12 1984 

UCC 004238 H.C. LEMINS YN, M.D,
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JUNE 6, 1984 

REVISED 

ORC RECOMMENDED REVISION 

OF 

1910.1001 

6 OU, 
Ba we Fahy 
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ORC Asbestos Standard: A Recommendation 

INTRODUCTION: 

During the last ten years. public concern over asbestos related 
diseases has grown significantly. As asbestos law suits range 
into the billions of dollars in total value, the claims and 
counter, claims of the contending groups increasingly obscure 
the basic facts of the problem. 

Asbestos is a problem, there is no known threshold for “safe” 
exposure to asbestos. There are convincing data and research 

that document the nature of the risk associated with exposure 
to asbestos. In recent vears, the science associated with 
asbestos has improved to the point that researchers can have 

confidence that they are able to measure the level of airborne 
asbestos with reasonable accuracy. Epidemiological work with 

asbestos workers has improved in quality as well as quantity 
as our understanding of the disease process has grown. All of 
these improved efforts have made it possible to better concep- 
tualize the process of asbestos related disease. 

This new understanding has made it clear that the disease is 
related to massive exposures which took place some 30-40 or 

more vears ago (present day occupational exposure to asbestos 
is many orders of magnitude less). Also, we now understand 

the relationship between the kinds of ashestos used and the 
risk of developing a related disease. This is, at least in 
pert. because many of the occupational exposures which created 
the original problem no longer exist. Increasingly, asbestos 
is being eliminated from commerce, and new products and pro- 
cesses are permanently replacing asbestos. The impact of 
these changes must be factored into calculations aimed at 
producing a formula for estimating the risk of contracting 

asbestos related disease. 

Organization Resources Counselors, Inc. recommends that the 
present OSHA standard of two fibers of airborne asbestos per 

cubic centimeter (cc) be revised downward to a level in accord 
with present knowledge of the risk associated with such ex- 

posure. At the same time, it must be emphasized that when 
lowering the Permissible Exposure Limit (PEL), OSHA should 

-take into account the practical realities of such an action. 
In most instances Of occupational exposure outside of the 

asbestos industry, contact with asbestos comes from removal 
and or demolition operations. Little asbestos is being used 

today in new products and in many of its present uses an active 

search is underway for substitutes. The number of workers 
directly exposed to asbestos in new manufacturing operations 
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is to set reasonable limits, and require that, where possible, 
employers do better than the limit. The "Simpson Report" 

looked at: . 

“An alternative approach ... to identify the concentration 
of asbestos dust in the workplace at which further expen- . 
diture of effort to lower that level is out of a11 propor- 
tion to the reductions thereby achieved in the risk of 

_eontracting asbestos-related diseases. If this approach 
is'applied to the processes where reductions are hot 

difficult, the selected level will by definition be 
achievable there, and all other parts of industry will be 
able to do better. They will, moreover, be expected to 
do better through the requirement set out in our interim 

statement and considered further below to reduce exposure 
to the lowest limit that is reasonably practicable. 
It is important to remember that with this approach the 
control limit represents the upper limit of permitted 
exposure, not a ‘safe' level such that, once it is 
attained, no further improvement in dust control is 
necessary." (page 72, paragraph 163, Simpson Report) 

In the pages that follow, ORC has attempted to outline what it 
believes is a reasonable, realistic and protective approach to 
the regulation of occupational exposure to asbestos fibers. In 
writing its Recommended Standard, ORC consulted extensively with 
many segments of the industrial community, including users and 
prooucers of asbestos. At the same time, however, it must be 
noted that the responsibility for this Recommended Standard for 

Asbestos is entirely that of Organization Resources Counselors, 
Inc. 

In the preparation of this Recommendation, ORC has attempted 

to base itsS actions on good science. To the extent permitted, 
we have concentrated on the latest work and most credible 

sources available. 

Lr eecres 
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Discussion of the ORC Recommended Revision of 1910.1001 

_ Definitions of Asbestos 

’-The definition of asbestos is not limited to a single 

well defined entity, but rather a variety of silicate minerals, 

forming fibers or fibrils with high tensile strength and often 

good flexibility. These minerals are widely distributed in 

nature in many kinds of mineral formations. Other minerals 

may also divide into thin fragments that may be confused with 

asbestos fibers under the phase contrast microscope. The 

unambiguous identification of asbestos has always presented 

problems, but when a mineral must be defined for the purposes 

of government regulations the necessity to be precise becomes 

an imperative. 

Asbestos is understood by mineralogists as a collective 

term, which refers to the crystallization of some minerals in 

the form of long flexible fibers. These fibers are arranged 

in bundles lying parallel to each other and from which individ- 

ual fibers can easily be separated. 

This definition, however, was modified by a decision of 

ne U.S. District Court for Minnesota during the Reserve Mining 

Co. case in 1974 (498 F.2d 1073 (1974)). In this case, Judge 

Miles Lord held that: "Asbestos is a generic term for a number 

of hydrated silicates that, when crushed or processed, separate 

into flexible fibers made up of fibrils."2 

With this definition, essentially all amphiboles and 

many other minerals became potential sources of asbestos fibers. 

Because of the perfect prismatic cleavage upon crushing, amphib- 

oles always produce acicular fragments. Of course, acicular 252° 
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Chrysotile 

Chrysotile the only member of the serpentine group 

accounts for some 90% of the asbestos consumption worldwide. 

Serpentine polytypes with a composition close to Mg3 ($105)° tend 

to have a sheet structure with alternate layers of networks of 

Silica and hydrated magnesia joined by shared oxygens replacing 

three out of four brucite hydroxyls. Because of a mismatch 

between the cell dimensions of the two networks, the composite 

sheet which is formed bends, with the brucite outermost. "The 

curved sheets are rolled up in the form of fine tubes or scrolls 

weakly cemented together by amorphous material." These con- 

stitute the basic asbestos fibrils.§ 

Grunerite (Amosite) 

This amphibole, also known as “Amosite” derived its best 

known name from the acronym "Amosa”" (Asbestos Mines of South 

Africa). Mineralogically it is composed mainly of grunerite 

asbestos with varying amounts of tremolite-actinolite. Amosite 

has a fiber width of about 20-40 nanometers.© 

Riebeckite Asbestos, also known as "Crocidolite" 

This member of the amphibole group, has some of the most 

useful] (historically) properties because its fibers have a very 

high tensile strength and are generally finer and more flexible 

than other amphiboles. The smallest fibers of crocidolite 

have widths of less than 20 nanometers (0,02um) about the same 

as chrysotile.& 
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instrumentation. One of the early problems of the organization 

was to standardize counting methods, with some using particles, 

some fibers, some eliminating non-asbestos fibers and some 

counting them 9 

In September 1958, the group decided that it would 

count as asbestos only those fibers in the five to 100um range, 

and a fiber was defined as having an aspect ratio greater than 

3:1. “The choice of the greater than 3:1 aspect ratio had no ) 

supporting evidence, but appears to have been @ quite arbitrary 

decision in the interests of achieving harmonization between 

laboratories that previously had differed in variously counting 

particles and fibers."!0 The final action that locked the U.S. 

into the 3:1 aspect ratio for asbestos fibers came as discussed 

previously as part of the Reserve Mining case mentioned above. 

When the court held in the fall of 1973 that a fiber is "a 

mineral which is at least three times as long as it is wide" a 

fiber description became an asbestos fiber identification by 

law. Shortly after that the 3:1 aspect ratio was adopted by 

many U.S. scientists.}} 

In work done with the ratios of long to short fibers in 

several South African and Canadian asbestos mines and mills, it 

was found that in the dusts generated in these operations: 

".,.96-100% of fibers with aspect ratios greater than 3:1 that 

were also longer than Sum, had aspect ratios greater than 5:1, 

and 80-90% had aspect ratios greater than 10:1. The lower 

figures relate to chrysotile."12 In other work, finely milled 

Specimens of non-asbestiform amphibole had been found to contain 

15-40% of particles of aspect ratio greater than 3:1 (which 

would be classed as "fibers", wsing present definitions) and up 

to six percent with aspect ratio greater than 10:1. Working CREA 

with non-commercial grade asbestos materials, 54% of particles 

? 
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Short asbestos fibers (less than five microns in length) 

are much more likely to be picked up by the alveolar macrophages 

and transported to ciliated airways or to the lymph system. 

Short asbestos fibers are not toxic to the macrophages and are 

cleared much as inert dust. Long fibers (greater than 10-20um)} 

cannot be taken up by macrophages. Attempted removal by the 

macrophages of long fibers leaves them protruding through the 

cell membrane, which may promote the release of enzymes leading 

to fibrosis and other consequences.!7? 

Work done on the retention of fibers in the lung as a 

function of length and diameter showed that relative lung 

retention was a function of fiber size. The results from this 

work indicated that clearance was more closely related to length 

than diameter, with maximum retention being found in the size 

range of 7 to 13 microns.28 

Post mortem work done on the lungs of victims of asbes- 

tosis and mesothelioma to determine the kinds and lengths of 

asbestos fibers retained)? showed an interesting relationship 

when compared to the percentage of fibers of various lengths 

found in airborne samples of each of the three major commercial 

varieties of asbestos.29 What researchers found is that for 

fibers shorter than 2.5 microns there were significantly less 

found in the lungs than was present in airborne dusts. For 

fibers longer than S microns the lungs of those examined con- 

tained a signficantly higher percentage of fibers longer than 

5 microns than had been found to be present in the air. There 

are, of course, many other variables that enter into such a 

picture, but it is a useful indication that longer fibers are 

retained in the lungs in numbers out of proportion to their 

numbers in the environment. If these and other similar studies 

are valid, it casts doubt on the wisdom of continuing to regard 

all asbestos fibers as -qual. 
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The choice of the maximum diameter for an asbestos fiber 

was based on studies done on fiber deposition, clearance and 

long-term retention of asbestos fibers. Researchers, in one 

case, noted that amphibole fibers found in the lungs have a 

maximum diameter of 3um.28 

Recent work done on retention rates related to fiber 

length and diameter found that the most critical factor was 

fiber length, but also that the curves of retention vs. diam- 

eter suggested a maximum retention at about 0.8 microns, with 

a rapidly falling retention rate as diameter approached 2.5 

microns.22 The same author reported that, in general, airborne 

fibers with a diameter greater than 1.5um are found in quite 

small numbers in lung studies. Others have reported that it 

is unusual to recover a fiber greater than one micron in diam- 

eter from the lung. 30 

(b)(5) “Action Level" 

An action level concept is used in several aspects of 

this proposed standard to trigger implementation of protective 

programs. These are programs considered necessary for surveil- 

lance (medical exams, air monitoring, etc.) where exposures 

may still be well below the permissible exposure limit. This 

provides employees with an extra margin of safety, and assures 

employers of continued compliance with the P.E.L. <A concentra- 

tion of 0.1 fibers per cubic centimeter was chosen since this 

is widely recognized as the lowest level at which airborne 

concentrations of asbestos can be measured by the accepted 

‘methods with even a low degree of reliability. 

(b)(6) “Competent Person” 

This definition applies to the paragraph of the proposed 

standard in which initial determinations of potential exposure CLL83 
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available resources in achieving the limit set in Paragraph 

(ec). When used as defined here, this term would allow OSHA to 

retain a preference for engineering controls, without imposing 

any rigid hierarchy of controls. 

(c) PERMISSIBLE AIRBORNE CONCENTRATIONS AND PERMISSIBLE EXPOSURE 

LIMITS 

In its revised Recommendations For Revision of 1910.1001 

(May 25, 1984) ORC Ls 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 f/ec, or less. 

(2) Permissible Exposure Limit: (PEL) Intended to regulate 

Permissible Airborne Concentration (PAC) 

actual employee exposures to asbestos fibers, (fibers inhaled 

into the lungs), to 0.2 ffcc. 

(1) Ambient worksite concentration. The eight hour time weighted 

average airborne (ambient) 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/cc, and 

it has been established and documented that engineering controls 

cannot bring this down to 0.5 f/ec or below, such circumstances 

shall require that all employees be equipped with air-line 

(supplied air) or positive pressure, Self-Contained Breathing 

Apparatus (SCBA). UCC 004249 
Preyer *) |. 
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The only places where employees would have known expo- 

sures to a single variety or to a known mix of varieties is in 

the asbestos producing and manufacturing industry. The number 

of employees involved in asbestos producing or manufacturing 

operations is relatively small compared to the number in general 

industry. 

Another reason ORC chose to recommend a single level 

for all asbestos varieties is the nature of most of the exposure 

in general industry. Most manufacturing establishments are 

actively attempting to eliminate all use of asbestos in their 

operations. Where there are substitutes (and there are many), 

it is being replaced in new purchases. Where asbestos exists 

in a manufacturing establishment because of equipment installa- 

tion and insulation practices of the past, it is being removed 

as repairs are made and equipment is replaced. It is precisely 

in the removal of old insulation in repair or demolition activ- 

ities where the majority of U.S. industrial workers are exposed 

to asbestos. 

The level of exposure existing in removal operations 

that are properly conducted is quite low, as can be seen in 

Appendix A-3. Wet removal operations, where the workers are 

using appropriate protective equipment, should result in ex- 

posures that are considerably less than 0.5 fibers/ec. The 

nature and the multitude of the removal operations that are 

conducted over the course of a year in the U.S. chemical pro- 

cess or petrochemical industries alone would make it difficult 

to adhere to a multiple level standard for exposure to asbestos. 

For instance, if OSHA were to enact an asbestos stan- 

dard that had different levels for chrysotile, amosite and 

crocidolite, a company would either have to assume that all 

asbestos containing insulation was crocidolite, or have each 

UCC 004250 
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An animal inhalation study using commercial grade 

samples of chrysotile, amosite, and crocidolite found that 

there were no important differences in the carcin
ogenic poten- 

‘tial of the three varieties under the condition
s of the exper- 

‘gment.9? The fibrogenic effect of the chrysotile was, however, 

less that for the amphiboles. In another study, done on the 

relative production of fibrosis and lung cancer b
y the three 

main varieties of asbestos, it was found that more fibrosis J 

and more lung tumors were associated with the
 chrysotile expo- 

sures than for the amphiboles, even for exposures 
where the 

chrysotile mass was only 2/5 of the crocidolite mass a
nd 1/5 

that of the amosite. The only lung cancers were found in 

animals exposed to chrysotile and evidence indicated th
at they 

were exposure related?8 Thus, studies done by a variety of 

researchers have found that in animals, exposure to chr
ysotile 

is at least as damaging as amosite or crocidolite at
 equal 

respirable mass exposure concentrations and much 
more damaging 

for equal amounts retained in the lungs. Researchers also 

found that chrysotile asbestos contained more fibers pe
r unit 

mass than the amphiboles and produced more lung tumors
 and 

fibrosis in animals exposed to equal numbers of fibers.39 

In humans, epidemiological evidence has indicated that 

chrysotile asbestos produces fewer mesotheliomas than eith
er 

amosite or crocidolite.40 41 42 What these studies on humans 

do not indicate is that crocidolsite is intrinsically mo
re 

harmful for equal numbers of retained fibers. In this regard, 

if one compares the proportion of amphibole fibers relat
ive to 

chrysotile in the size range greater than five microns, the 

proportion of amphibole will increase dramatically.43 The 

literature discussed above suggests that there is a strong cor- 

relation between carcinogenicity and fiber length as long as 

fibers retain their original configuration. 

CRE36 
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the other hand, there is abundant support for the elimination, 

where possible, of all exposure to crocidolite and other amphi- 

bole varieties of asbestos. 

- Estimating the Risk at 0.5 Fibers Per Cubic 

Centimeter of Air 

We have already discussed some of the factors that were 

involved in ORC's recommendation of a [Pac]oz 0.5 fibers per cc. 

The importance of selecting a pac |that is both achievable and 

protective has been discussed. The point has been made that, 

in fact, 0.5 fibers/ce is an achievable level, that the vast 

majority of American industry are already, or will be in the 

near future meeting this level for airborne asbestos fibers. 

There are, however, a number of factors not yet dis- 

cussed that bear heavily on any decision to recommend a pac.) 

It has become fashionable, in fact almost required, that one 

calculate to six significiant figures the estimate of any 

occupational risk. Yet, it must be emphasized that such nunm- 

bers, for all the effort made, are still estimates. This is 

because they are all based upon a great number of assumptions 

and unknowns. The unknowns include, in many cases, the actual 

concentration workers were exposed to, the duration of the 

exposure, the characterization of fibers, the proportion of 

asbestos type (i.e. chrysotile, amosite, crocidolite or other) 

errors in sampling technology, changes in analytical technique, 

the inability of the optical, phase contrast microscope to 

"see" all of the thinest fibers, conversions from millions of 

particles per cubic foot (MPPCF) to fibers per cubic centimeter, 

differences between area and personal sampling using the same 

equipment, great differences in the diagnosis of asbestosis or 

fibrosis, the amount contributed to past studies by smoking, 

the effect of smoking even where its prevelance is known, the 

UCC 004252 
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question is sufficiently strong for whatever 

purposes we choose to use dose/response relations 

- for. 

“But the dose of asbestos for human beings at work 

or in the community at large has never been measured 

directly. Instead dose is inferred from the exposure 

known or presumed for the exposed population. Thus, , 

for practical purposes such as risk estimation in 

connection with asbestos exposure, two reasonably 

strong correlations have to be presumed between: 

(a) dose and response, and (b) exposure and dose. 

lf one or both correlations are weak then the risk 

assessments are likely to be so uncertain as to be 

misleading. 

"A confusion appears to have arisen leading to a wide- 

spread and fundamental misunderstanding about dose-re- 

Sponse relation. This misunderstanding came about 

and is perpetuated because: 

1. Researchers report on what they call ‘dose-response’ 

relations". The idea then grows that ‘dose-response 

relations' represent a scientific reality. The re- 

search is not false: the researchers have success-— 

fully demonstrated the existence of something which 

they term ‘dose-response relation’. 

2. Andividuals and organizations concerned with risk 

‘assessment, or other practical matters, take the re- 

searcher’s conclusions as valid, and proceed on the 

basis that what is needed can be deduced from some- 

ae t
s
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thing the individuals and organizations regard as C2 

‘dose-response relation’. 
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Kenneth Chu which recommended that the highest level considered 

be 0.5 and the lowest 0.1 fibers/cc. 

- The "Simpson Report"52 developed a table, which estimates 

the risk at various concentrations of asbestos fibers in the 

air. 

“If we take aS an example the column of Table 21 show- 

ing the levels at which a 1% excess of lung cancer deaths 

would occur associated with chrysotile, we find a range 

of figures from 5 fibres per ml to 0.4 fibres per ml (for 

50 years). In other words, taking the various different 

sets of data and using different assumptions, we calculate 

that any value from 5 fibres per ml to 0.4 fibers per 

ml might lead to a yield of 1% excess deaths from lung 

cancer"93 

The critical element in the above is the conversion factor that 

is used to extrapolite from dust counts made using methods and 

equipment now considered obsolete and inaccurate. Modern fiber 

counting methods find far more fibers per sample for a given 

concentration than did older methods. 

Cumulative Dose: The Concept of Fiber 

Years/ml or cc 

An important concept used in estimating the extent of 

worker exposure to asbestos is fiber years per cubic centimeter. 

In general, one hundred fiber years is the total cumulative dose 

that would result from exposure to a constant dust concentration 

of 10 fibers per cc for eight hours per day and 10 years, or 2 

fibers/ec for 50 years or 0.5 fibers/cc for 200 years.°4 esd 
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Perhaps the most serious problem in our view, is the 

difficulty in going from the historical conditions under which 

the data were gathered to the present day levels of exposure. 

A number of authors have commented on this situation, including 

those who produced the “Simpson Report”60 who caution that 

the long latent period associated with the development of 

asbestos disease means that: 

"... cases of asbestos related disease may occur many 

years after the workers has left the relevant Job; 

(2) cases of disease occuring at present relate to 

conditions of work which are likely to have changed in 

the intervening period; (3) current trends in occurrence 

of asbestos related disease can give little indication of 

recent improvements or otherwise (say within the last 

decade) in working conditions; (4) a period of at least 

30 years may have to elapse before it is possible to give 

a definite answer concerning the introduction or control 

of an asbestos-related hazard; (5) in persons currently 

developing disease, data about the relevant dust levels 

is likely to be poor; (6) there is a serious risk among 

the uninformed of attibuting present disease frequencies 

to present conditions of work."61 

All of these problems operate to make an accurate risk estimate 

Gifficult. 

A related problem is the attempt to generalize too much 

from a study, however excellent, that was done in one specialized 

industry.’ An excellent example of the problems this can lead 

to is the Dement study.62 This study was done in a plant 

manufacturing textiles from chrysotile asbestos using the dry 

process. A number of authors have commented that the textile 

forming process i6 likely to produce fibers with characteristics 
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that are different from those found in the asbestos cement or. 

friction materials business.63 64 If one based the bottom line 

of a risk estimate on the Dement study, ignoring o
ther work 

that relates to different industries, then one could justify 
a 

0.1 fiber/ce level. To make a decision on such a narrow basis, 

however, is to practice bad science. The authors of the British 

"Simpson Report" comment that: 

"There is also uncertainty about how far it is reason- 

able to derive from data about asbestos textile workers 

conclusions extending to all situations where occupational 

exposure to asbestos occurs."65 

Nature of exposure: Intensity vs. Duration 

In almost all studies of past exposures, determining 

the actual levels and varieties of asbestos that work
ers may 

have been exposed to is difficult. Recent studies have indi- 

cated that it is important to understand the nature of the 

exposure in terms of how the concentrations varied over time. 

Were most of the exposures in the form of short periods of 

high concentration followed by longer intervals of relative
ly 

Jow level exposure or were exposures at B fairly continuo
us 

level over the time frame examined? This relation can be 

critical to the eventual development of disease in those ex- 

posed. Dr. Hans Weil testifying before the Roval Commission 

on Matters of Health and Safety Arising from the Use of A
sbestos 

in Ontario, stated that both duration and intensity of e
xposure 

are important. 66 

Predictions of ‘risk for workers with long-term, low 

level exposures, from epidemiology done on workers who had in- 

tense short term exposures, is fraught with problems. Dr. CREAT 

Kenneth Crump testified that: 
UCC 004256 
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"For diseases with relatively long latent periods, 

cumulation-response relations possess the same weak- 

ness as years of exposures/employment response rela- 

“tien. So far, however, we have traced no studies 

- which have adequately dealt with the question of 

fluctations in the course of a working day. 

“Nearly all the studies which present cumulation- 

response relations are dependent upon asbestos mea- 

surements averaged over year-long periods. So far, 

we have identified not one study with data relating 

to averages taken over less than eight hours. 70 

The procedures used for data-gathering up to the 

present, at least, absolutely preclude the possibility 

of finding out the significance of fluctations over 

hours or days, a potentially important factor affecting 

the long term risk of asbestos-related disease. 

The prevalence of asbestos-related disease has been 

shown to increase after exposure to asbestos has 

apparently ceased. This observation demonstrates 

that any simple approach based on averages, and/or 

years-of-exposure/employment-response relation, and/or 

the cumulation-response relation are inadequate as an 

cxplanation of the nature of asbestos-related disease."71 

Dr. Phillip Enterline testified to the Ontario Royal 

Commission that it was his delief that: 

"High intermittent doses probably have dispropor- 

tionately large effects on disease" and that they are 

also “about the only way that I can explain the 

ese very high cancer incidence that you observe in insulation ae ae 

~ 72 
workers”. UCC 004257 
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micrometers were counted, the membrane method found 6 fibers/cc, 

or 3 fibers/ce longer than 10 micrometers for every one found 

by the impinger. /4 

; Comparisons of the British thermal percipitator with 

the membrane filter method gave a ratio of 14:1. That is, for 

every fiber longer than five micrometers found by the thermal 

percipitator, the membrane filter found 14.75 Another factor 

that effected British work was the fact that they started using 

the graticule counting method much later than the U.S. One 

estimate of the combined effect of these changes are that for 

every 2 fibers counted in 1968, present day counting might 

find from 4 to 10 fibers/cc.’© The conversion factor that 

is selected for a particular early study is critical to the 

element of risk that is found. Much of the controversy over 

differing interpretations of early studies goes back to the 

method of doing mppef to fibers/ce conversions. Most present 

day studies in Britain use a conversion factor of 2-3 to convert 

early studies to modern methods. 77 78 

Personal Sampling vs. Static Sampling 

Another factor that can introduce error or at least 

uncertainty into the conversion of early work even with the 

membrane filter is the use of personal sampling techniques. 

In general, it has been found that personal sampling gives 

higher fibers/ce counts than area (static) sampling .?9 One 

group made a systematic study of the information available on 

this problem and concluded that (a) most personal sampling 

results are higher than static sampling, (b) the differences 

are greatest when the two samples are taken far apart, or far 

from the source, (c) in some cases personal samples were lower 

.
*
 

“o
 

than static, (d) in general, “the correlation coefficient tee ES 

between personal and static measurements is statistically 
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These results indicate that laboratories now being oper- 

ated under the best currently available quality control program 

have random. within-laboratory errors in sample evaluation 

(intralaboratory-interfilter) that give a variability several 

times larger than would be predicted from Poisson considerations 

alone. ‘The inclusion of systematic errors in sample evaluation 

between laboratories resulted in only a small increase over the 

random errors already present. If one adds in the known random | 

errors present in sample collection, the total gives a substantia) 

further increase in variability.83 

Perhaps the most significant finding of this study was 

that below 0.5 fibers/cc the use of confidence limits is not 

justified except as a qualitative indicator. The authors 

conclude that "Since a formal procedure for the detection 

limit problem is not included in NIOSH P&CAM 239, the discussion 

of detection limits is, of necessity, somewhat hypothetical. 

Nevertheless, it is apparent that it is not possible to detect 

workplace asbestos levels in the range of 0.1 fibers per cubic 

centimeter with statistical reliability."84 

Tnis finding was in sharp contrast to the results of @ 

NIOSH study of the same method done in 1979. The NIOSH study 

concluded that the coefficient of variation did not greatly 

exceed that expected for a Poisson distribution.§5 

In British government laboratories using experienced 

counters, the coefficient of variation ranges from 1.0 for low 

“fiber concentrations to 0.25 for counts of 50+ fibers/ec.86 

Ogden finds these results to be “consistent with a mode} in 

which a subjective variation with a standard deviation about 

20% of the mean count is superimposed on the Poisson Variation."8? 

Pye ey og 
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giving unequivocal identification of all asbestos fibers. 

This is particularly so when attempting to make the distinction 

between asbestiform amphiboles and their polymorphs. <A success 

rate of only 50% in this differential identification has been . 

reported in the literature.?! , 92 

The Scanning Electron Microscope (SEM) has been reported 

to be capable of resolving down to the region of five nanometers. 

This fine resolution is, however, adversely affected by factors 

such as poor contrast, instability, and "noise” in the image 

which make the detection of very fine fibers difficult. One 

author, comparing the capability of the TEM and SEM came to 

the conclusion that the SEM has a practical limit of approximately 

O.1 um diameter. Down at the 0.1 um level, variations in the 

ability and habits of the individual operators become significant 

elements in detection. 93 

A recent comparison of the fiber detection ability of 

two widely used and accepted optical, phase contrast analytical 

methods with electron microscope methods showed a large consis- 

tant difference.94 The TEM instrument, used with two different 

methods of sample preparation, found significantly larger numbers 

of asbestos fibers than the optical phase contrast methods. 

This difference was particularly marked for fibers longer than 

5 microns in length and Jess than 0.3 microns in diameter, the 

most dangerous category for mesothelioma. For fibers longer 

than 5 microns in length and greater than 0.3 microns in diam- 

eter, the findings of the TEM and the optical phase contrast 

‘methods have a high correlation coefficient of 0.87.95 

This suggests that the historical concentrations may 

have been from 2 to 4 times higher than calculated in most 

conversion methods. 26 Additionally, this work suggests that 

the only way that OSHA could justify a PEL for asbestos of 0.1 

C
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too low for long thin fibers. This means that risk estimates 

done wsing conversion factors based on optical microscopy - 

methods underestimated the exposure by a factor of from 2-4 ; 

times, and thus have found too high a risk at the stated fiber/cec 

concentration. At the same time, a PEL of 0.1 fibers/cc, using 

the electron microscope, has the same effect as lowering the 

PEL from 2-4 times. 

_ The Actual Exposure Levels of Employees at Risk 

Before any reasonable regulatory framework can be con- 

structed for exposure to asbestos, it is necessary to ascertain 

with a high degree of certainty exactly what present exposure 

levels are. Most exposures to asbestos fibers no longer take 

place in the asbestos producing or manufacturing industry. 

Rather, most exposure to asbestos in general industry comes 

during removal, maintenance and demolition operations. These 

are not continous operations, and the great growth in conscious- 

ness of the dangers of asbestos, means that such operations 

will not often be taken casually. 

Another factor that bears heavily on the exposure of an 

individual worker is the general level of compliance that is 

achieved within his or her workplace. The British have examined 

L418 problem in the "Simpson Study", and have come to the 

conclusion that: 

“A comparison with the health standard for ionising radi- 

ations (5 rems per annum) may be helpful. The standard 

is such that there is likely to be an increase in cancer 

mortality from 20% (which is the probability of a member 

of the general population dying from cancer from all causes) 

to 22% of all deaths if workers are exposed to this level 

annually for 50 years. ‘iovever, the great majority of § LEAS 
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in testimony given to the Ontario Royal Commission, “25 years 

would be a more realistic estimate of working lives."99 of 

course, an estimate of 25 years instead of fifty years would 

drastically reduce the estimate of risk, and to do 60 would be - 

more. in accord with the reality of the working world than §0 

years. 

The Effect of Smoking on Asbestos and Lung Cancer 

When it comes to the detrimental effect of smoking on the 

health of asbestos workers, there is something close to unanimity 

of opinion. 

Tne CCOHKS Report found that a1) four of the risk 

estimates/reports evaluated agree on the following in regard 

to the effects of smoking: 

“(a) The effects of tobacco and asbestos are known 

to interact synergistically (cause an effect 

above and beyond separate effects) in smokers 

exposed to asbestos and result in an increased 

incidence of lung cancers. 

(b) Smoking has little or no effect on the occurance 

of mesothelioma. 

(c) Smoking has little or no effect on the occurrence 

of asbestosis although a smoking history may lead 

to pulmonary complications."100 

There is less agreement over’ whether the effects are 

additive or in fact multiplicative. The BOHS study 

committee found that the effect of smoking cigarettes is one of 

the main contributing factors to malignancy of the lungs among CREA? 

asbestos workers. and that its effect was not simply additive.101 
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action level. The action level, even though below the PEL, was 

chosen as the trigger mechanism for a written compliance program 

for several reasons: 

o While the action level is below the PEL, both 

the action level and the PEL are 8 hr TWA levels 

and do not guarantee that the ceiling limit is 

not exceeded. 

© Monitoring results are subject to variability in 

actual exposure from day to day as well as errors 

in sample analysis. 

e The action level is a recognized benchmark for other 

provisions of the asbestos standard; introduction of 

a separate benchmark to trigger a written compliance 

program would only add needless complexity to the 

standard, 

Ce) Methods of Compliance 

This recommended standard requires employers to insti- 

tute engineering controls to the extent feasible to control 

employee exposures to airborne asbestos fibers below 

Permissible [Airborne Concentrations. If engineering/administra- 

tive controls are not effective in reducing exposures below 

the PEL, then respiratory protective equipment must be used 

to meet the PEL. 

Engineering controls, work practice controls, adminis- 

trative controls, and personal protective equipment are the 

three basic methods of exposure control utilized by industrial 

hygienists. These terms are frequently misused, and for purposes 

of this recommended standard, they are clarified: 
Px err. 

ae
) 
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as a Supplement to engineering controls and work practices or 

as an interim measure while engineering controls and work 

practices are being implemented, 15 consistent with the policy 

approach taken in all prior air contaminant standards promul- 

gated by OSHA. The rationale behind this approach is based 

primarily on two principles. One is that protection of the 

employee is usually most effectively attained by elimination 

or minimization of the hazard at its source, which work prac- 

tices and engineering controls are both designed 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 asbestos, 

It acts on the source of the emission and eliminates or reduces 

emplovee exposure without reliance on the employee to take self- 

protective action. This method encompasses product substitution, 

process or equipment redesign, process or equipment enclosure, 

exhaust or dilution ventilation, and employee isolation. Once 

it is implemented, it protects the employee indefinitely, subject 

to periodic preventive maintenance. Work practices also act on 

the source of the emission, but rely upon employee 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 method 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 the hazard at its source, they have 

been given equal status in the standard. 

Administrative control, as a type of work practice, is 

also included in the group of primary methods of exposure con- 

trol that must be used before respiratory protection. The 

approach in this recommended standard is primarily a result of ar OnOES Be. 
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with asbestos. The purpose is to assure that employees who 

are exposed in excess of the PEL's or who become contaminated 

with asbestos do not expose fellow employees to asbestos or 

carry asbestos from the workplace into the home. Also, this 

paragraph specifies that contaminated clothing be removed in 

change sreas specifically established for removal of protective 

clothing. In most instances, this change area will be located 

immediately adjacent to the work area, thus administratively 

controlling the wearing of contaminated clothing outside the 

work area, and minimizing the duration of potential exposure 

to asbestos. 

The paragraph did not specify the frequency for which 

protective clothing must be provided; this is dependent on a 

number of variables (air concentration, surface contamination, 

wet or dry state, etc.), and should be left to the employer 

for administration. The paragraph does not specify the type 

of clothing to be provided (e.g. synthetic, cotton). Due to 

the oiversity of environmental conditions encountered, the 

scope of the work to be accomplished, work location, and other 

factors, the emplover should be allowed the flexibility of 

utilizing appropriate types of clothing without compromising 

emplovee health. 

Although the paragraph specifies the use of protective 

clothing when PEL's are exceeded, it should be recognized that 

asbestos is frequently worked in a wet state to reduce air 

levels below PEL's. "Wet” material could adhere to clothing. 

In this and other instances protection is required to minimize 

employee's exposure to asbestos (as it dries, for example), 

even though PEL's are not exceeded. 
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The requirement for storage of clothing is flexible in 

that it does not mandate one method over another. The basic goal 

is to prevent contamination of street clothing and clothing 

which may be worn by another employee. This requirement may be 

satisfied by provision of special lockers or special containers 

The requirements for laundering are straightforward and 

intended to provide protection for fellow employees, laundry 

personnel and the general public. The requirements do not 

preclude the use of disposable protective clothing, provided 

that such contaminated clothing is placed in sealed containers 

and appropriately labeled prior to disposal. 

(nh) Method of Measurement 

A variety of analytical techniques have been used to 

quantify asbestos fibers in air samples. All of the methods 

tbat have been used have some limitations. Utilization of the 

membrane filter method at 400~-450X% magnification is recommended 

for a number of reasons: 1) most historical data is based on 

this method and relating new exposure data to old is important 

in evaluating control measures and epidemiological information. 

2) other available methods (Electron Microscopy, X-Ray Diffrac- 

tion, Differential Thermal Analysis) require highly specialized 

techniques and other costly equipment not generally available. 

(i) Monitoring 

An initial determination must be made in workplaces 

where asbestos is present or used to evaluate whether poten- 

tially hazardous concentrations of airborne asbestos fibers 

may be present. This determination may be based upon past 

sampling data or professional judgement. taking into account Ceo 

work practices, the asbestos form, engineering controls, the 
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approach. This new specification contains a very 

clear warning, which is more strongly stated than the 

one presently required. It also allows flexibility 

concerning other instructions which may be included. 

This places the burden on the employer to make certain 

-that the signs will be appropriate for each particular 

‘situation. This approach, when coupled with the required 

employee training programs will offer greater assurance 

of employee protection than the current one. 

3. Caution labels: This paragraph is unchanged from the 

present standard. 

4. Label specifications: The wording of the warning 

label has been made more explicit and upgraded from 

a mere “caution” to “danger”. The fact that the 

greatest hazard is the cancer risk is specifically 

Stated. The recommended standard also permits (and 

thereby encourages) additional warnings or instruc- 

tions to appear on the label, provided they do not 

diminish the overall warning. 

(k) Housekeeping 

Tnis section is designed to assure that asbestos ex- 

posures Wil] not result from poor handling practices. Specific 

direction is provided to employers regarding handling and 

disposal Of aSbestos waste. 

(1) kecord Keeping . 

t 
This section imposes on employers a duty to maintain 

records of personal and environmental monitoring. These BOO 
~ Pew it 

requirements are more specifically defined in 29 CFR. 1910. 2b. 
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Making employees aware of exposures will en
courage them to take 

an active part in maintaining and properly wear
ing personal 

protective equipment as part of the overall effort. ‘ 

Employees exposed to the same contaminants as thos
e 

specifically monitored ‘are to be notified of representative 

exposures. This will enable such persons to take an active ro
le 

in the use of engineering controls and personal protec
tive 

equipment. 

The mechanism of. and a specific time limit for, notifi- 

cation are left to the discretion of the employer. Maximum 

benefit from emplovee notification will be realized when employees 

are notified as soon as possible. It is left to the discretion 

of the emplover to use the most effective means of notification. 

(rn) Training 

1. Tnis paragrapn corrects an oversight in the cur- 

rent standard by adding a requirement for employee 

training. Training is essential to assure that em- 

ployees are aware of hazards due to asbest
os and are 

capable of performing their work in a way which will 

protect themselves and others. 

Formal training is to be required for al} employees 

who have exposures above the action level, 
since these 

will be the persons most directly involved with 
asbestos. 

Formal training is not required for other employees 

who may also work in places where asbestos is present. 

but whose exposures are below the action 
level. This 

is partly dve to the lower risk involved, but is mostly
 

because asbestos is present in some shape or form in 6 

SO many workplaces that it would be impossible to
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(oe) Medical Surveillance 

Exposure to asbestos can result in three major phys- 

iological problems for humans who have inhaled sufficient 

quantities. The first and least serious condition is asbes- 

tosis, 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 

to be dependent upon the duration of exposure, 103 

Lung cancer is the second of the triad of diseases asso- 

ciated with occupational exposure to asbestos fibers. Persons 

exposed to asbestos have 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.104 

The third major disease that may result from exposure to 

asbestos fibers is malignant mesothelioma of the pleura (or 

peritoneur.). Unlike asbestosis and lung cancer, mesothelioma 

is both more difficult to diagnosis and less sensitive to dose. 

Medical surveillance, of course, does not protect an enm- 

plovce from the potential effects of inhaled asbestos fibers. 

it cannot reverse the course of any of the three diseases 

trietly discussed above, and there are no fail-safe means of 

early diagnosis. For asbestosis in particular, there are no 

standardized criteria for diagnosis. "In the individual case, 

the recognition of the presence of adverse effects of expo
sure 

to asbestos dust inhalation is a judgement of probability .7106 

Because of the extensive time lag between exposure and 

the development of symptoms, the physician is faced with a severe 
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During the pre-placement evaluation, the physician should 

take the opportunity to counsel the prospective employee con-_ 

cerning the known facts about the hazards associated with 

cigarette smoking and asbestos exposure, individually or 

collectively .109 . ‘ 

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 radiological appearances 

of the individual. Additionally, the physician should 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. 110 

The eim of serial x-ravs is to develop a continous record of 

an individuals radiographic status so that the earliest changes 

may be detected, and where necessary the individual advised to 

consider alternative employment. The most common characteristic 

change found is basal diffuse interstitial fibrosis. Although, 

pleural lesions are often the first radiological indicator of 

exposure to asbestos, it has been shown that pleural changes are 

most closely related to length of exposure, irrespective of 

dose.1)1 

If an individual shows solid radiographic evidence of diffuse 

pulmonary fibrosis, even if minimal, he or she should be advised 

that further exposure can only lead to worsening of the condition 

with time. , The greater the cumulative 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 additional exposure to asbestos can only increase CRESS 

the risk.112 
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g. Single Breath Gas Transfer Factor 20% or more below 

the predicted value. 

g- Gas Transfer Factor falling faster than predicted by 

20% or more. 

h. “FEV, /FVC less than 0.70.14 

Of these eight symptoms the one least useful and most 

Suspect is the FEV,/FVC that is less than 0.70. The reason is 

that although the FEV)/FVC less than 0.70 accounted for 34% to 

40% of all effect occurrences. it did not correlate with ex- 

posure. Thus, these authors conclude “that FEV,/FVC less 

than 0.70 is an inappropriate criterion of an adverse effect 

of astestos."216 another avthor commented that, "It is 

recogn2zed that the commonest cause of obstructive lung disease 

as measured bv diminution of FEV, /FVC is cigarette smoking" !25 

Tre fanal value of the medical surveillance efforts that an 

Organization makes on behalf of its employees depends upon the 

manner and thoroughness sith which it is performed. Medical 

surveillance for asbestos exposed persons is of necessity a 

lite long afiair, 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 thould be made to standardize diagnostic tech- 

haques among al] participating physicians. Standard criteria 

for the evaluation of radiographs should be adopted at the 

earliest moment and continued in use as jong as reasonable to 

give continuity to efforts. Finally, it is very important that 

the physician caring for the asbestos exposed worker be avarc 

of not only the epidemiology, etiology, pathogenesis and therapy 

of asbestos related disease, but that he or she should also be 

aware Of the conditions t that prevail On the job site. 
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(a) 

(b) 

61 
6/3/83 

Recommended Revision of 1910.1001 

Scope and Application, 

(1) This section applies to a11 occupational exposure to 
asbestos except as provided in paragraph (a)(2). 

(2) ‘This section does not apply to construction work as 
defined in 29 CFR 1910.12(b). 

Definitions. 

For the purpose of this section, 

(1) “Asbestos” A term applied to six naturally occuring minerals 

that are used commercially for their desirable physical 
properties which are in part derived from their asbestiform 
habit. These minerals are: 

(a) The serpentine mineral chrysotile; 

(b) The amphibole mineral grunerite asbestos (also 
referred to as "amosite'); 

(c)} The amphibole mineral riebeckite asbestos (also 

referred to as “Crocidolite”; 

(d) The amphibole mineral anthophyllite asbestos; 

(e) The amphibole mineral tremolite asbestos; 

(f) The amphibole mineral actinolite asbestos. 

(2) "Asbestos fiber" means a fibrous form of asbestos, 
longer than 5 micrometers with a length-to-diameter 

ratio of at least 5 to 1, and with a maximum diameter 
of 3 micrometers. 

(3) "Assistant Secretary” means the Assistant Secretary 

of Labor for Occupational Safety and Health, U.S. 

Department of Labor, or designee. 

t 
(4) “Director™ means the Director, Nationrl Institute for 

Occupational Safety and Health (NIOSH), U.S. Dept. 
of Health and Human Services (DHHS) or designee. 
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6/6/84 

—62-A 

Permissible Airborne Concentration (PAC) 

(a) Ambient worksite concentration. The eight hour 
time weighted average airborne (ambient) concentra-— 
tion 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. 

(b) If circumstances require that an employee work in 
ambient airborne concentrations of asbestos fibers 
above 0.5 f/cc, and it has been established and 
documented that engineering controls cannot bring , 
this down to 0.5 f/cc or below, such circumstances 
shall require that all employees be equipped with 
air-line (supplied air) or positive pressure, 
Self-Contained Breathing Apparatus (SCBA). 

(c) This level, 0.5 f/ec, would require that the work- 
force be protected by the use of respirators with 

a minimum PF of 5. From 0.5 f/ce down, the use 
of negative pressure respirators would be acceptable 
if they were capable of being fit-tested, either 
qualitatively or quantitatively, and used High 
Efficiency Particulate (HEPA) filters. Above 0.5 
f/cc employees must be equipped with air-line 
respirators, or positive pressure SCBA. 

Permissible Exposure Limit (PEL) 

The eight hour time weighted average airborne concentration 
of asbestos fibers to which any employee may be exposed 

shall not exceed 0.2 fibers (inhaled into the lungs) per 

cubic centimeter of air. 

This is the airborne concentration of asbestos fibers, at 
or below which employees need not wear respirators, and 
above which all employees must be equipped with appropriate 
respiratory protective equipment. 

(2) For general industry, compliance with this standard 
shall be achieved over a period of 12 months from the 
effective date of this standard. 
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(5) 

6/6/84 

64 

Respiratory Protective Equipment 

(a) Respiratory equipment used must be of a type approved 
by current regulations for the certification of res- 
pirators. Use must be in accordance with 29 CFR 
1910.134 and the following table: 

Table ] ~~ Permissible Respirators 

Type of Respirator | Limits of use. | 

1. Disposable ---------------------- Up tof0.5 f/ee 7 

2. Half-face; air purifying --------- Up to/0.5 ffee 

3. Full~face; air purifying---------- Up to{O.5 f/ec 

4. Full-face; powered air purifying-- Up to/0.5 f/ce 

5. Full-face; pressure demand or 

continous flow, air supplied. ~~-- No limit. 

(1) Other types of respirators approved under applicable 

(2) 

regulations may also be used. 

Establishment of a respirator program. 

(a) The employer shall establish and maintain a 
respirator program in accordance with 29 CFR 
1910.134. 

(bd) 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. 

4. All respirators must be fit-tested. 
5. A minimum protection factor of 5 is required. 

6. Above 0.5 f/cc ambient, supplied air or SCBA must 
be used. 

7. Respirators must be worn during asbestos removal 
operations. 
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65 

(g) Hygiene Facilities and Practices 

(1) Change Areas: At any fixed place of employment, change 

areas shall be provided for any operation in which 

employees are exposed to asbestos fibers in excess of 

the PEL or where protective clothing is required by 

this standard. 

(2) Washing Facilities: Washing facilities shall be provided 

for all employees required to wear respiratory protecti
ve 

equipment or personal protective clothing by Paragraph
s 

(e) and (f) respectively of this section. As a minimum, 

such employees shall be required to wash all exposed pa
rts 

of their bodies. 

(3) Clothes Storage: When an employee is required to store 

items of work clothing for reuse, the employer shall 

provide separate containers for each employee, s0 

separated or isolated as to prevent contamination of 

the employee's street clothes by work clothes. 

(4) Laundering: 

(a) Handling and laundering of asbestos contaminated 

clothing shall be done in such a@ manner as to 

prevent the release of airborne asbestos fibers 

in excess of the exposure limits prescribed in 

paragraph (c) of this section. 

(b) Any employer who gives asbestos-contaminated cloth~ 

ing to another person for laundering shall inform 

such person of the requirement in (a8) ef this sub- 

division to effectively prevent the release of 

airborne asbestos fibers in excess of the exposure 

limits prescribed in paragraph (c) of this section. 

(c) Contaminated clothing shall be transported in 

sealed impermeable containers, and labeled in 

accordance with paragraph (j)(3) of this section. 

(hb) Method of Measurement 

Airborne concentrations of asbestos fibers shall be determined 

by the membrane filter method at 400-450 X (magnification) 

(4 millimeter objective) with phase contrast illumination or 

an equivalent method approved by the Director. 
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(2) 

€3) 

(4) 

67 

Sign Specifications: The warning signs required by this 
subparagraph shall be clearly legible and explicitly 
state, ASBESTOS, DANGER, CANCER HAZARD! Other infor- 
mation necessary to protect employees may also be dis- 

played, provided it in no way detracts from or diminishes 
the primary warning. 

Caution Labels: Caution labels shall be affixed to all 
raw materials, mixtures, scrap, waste, debris, and other 
products containing asbestos fibers, or to their con- 
tainers, except that no label is required where asbestos 
fibers have been modified by a bonding agent, coating, a 
binder or other material so that during any reasonable 

forseeable use, handling, Storage, disposal, processing, 
or transportation, no airborne concentrations of asbestos 
fibers in excess of the exposure limits prescribed in 
Paragraph (c) of this section will be released. 

Label Specifications: The caution labels required by 

subdivision (k)(3) of this subparagraph shall be printed 

in letters of sufficient size and contrast as to be 
readily visible and legible. The label shall state: 

ASBESTOS 

DANGER 

CANCER HAZARD! 

Contains Asbestos Fibers 
Avoid Creating Dust 

Additional warning data may also be included provided 

it does not Significantly detract from or diminish 
the primary warning. 

(k) House Keeping 

(1) 

(2) 

Cleaning: All exposed surfaces in any place of employ- 
ment shall be maintained as free as practical of accum- 

wlations of asbestos fibers. 

Waste disposal: Asbestos waste, scrap, debris, bags, 

containers, equipment and asbestos-contaminated clothing, 
consigned for disposal, which may produce in any reasonably 
foresceable use, handling, Storage, processing, disposal. 
or transportation, airborne concentrations of asbestos 

Jibers in excess of the exposure limits prescribed in , 
Paragraph (c) of this section shell be collected and , 
disposed of in sealed impermeable bags, or other closed, 

iwnpermeable containers. UCC 004280 
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69 

(3) Training shall be repeated annually for all exposed 

employees. 

(4) All training given to individual employees shall be 

documented, to include date and content. 

(5) This standard shall be posted, or otherwise made 
available to all exposed employees. 

(o) Medical Surveillance 

(1)]Regardless of the use of respirators,/the employer shall 
institute a medical surveillance program for all employees 

who are exposed tolor work around|airborne concentrations 
of asbestos fibers in excess of the action level for 

more than a total of 30 days per year. 

(a) The employer shall assure that all medical 
surveillance is performed by persons under the : 
supervision of a licensed physician. Minimal ; 
training guidelines (non-mandatory) for physictans 

supervising the medical surveillance of asbestos j 
exposed persons are briefly outlined in Appendix D. 

(b) Persons other than 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 (p)(1), prior to first employment 
or reassignment from other duties in such condittons, 
no later than 30 calendar days from the date of first 

employment or reassignment. 

(a) Such examination shall include, as a minimum, 4 

questionnaire, to elicit symptoms of respiratory 
disease (Appendix A-1), pulmonary function tests 

of ventilatory capacity including forced vital 
capacity (FVC) and forced expiratory volume at 1 

second (FEV 1.0), and a chest roentgenogran, 

(see Appendices B-1) and B-2)). Pulmonary func- 
tion tests shall be administered and interpreted 
in accordance with appropriate professional 

specifications, see Appendices C-1) and C2). 
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(7) Employer Notification: With respect to each examination 
required by this paragraph, the employer shall obtain 

a written opinion from the evaluating physician. The 
written opinion shall not reveal specific findings or 
diagnosis unrelated to occupational exposure to asbestos 
fibers. The physicians opinion shall contain the 
following: 

(a) The physician shall state whether the individual is 

: qualified to perform assigned duties. 

(bo) Any recommended limitations upon the employee's 
exposure to asbestos fibers, or upon the use of 

protective clothing and equipment such as res- ; 
pirators, ‘ 

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

(&) 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 1910.20. 

(2) Employee Access to Medical Records: Employee access to 

medical records whall be in accordance with the relevant 

paragraphs of 29 CFR 1910.20. 
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: INITIAL MEDICAL EXAMINATION 
PRIVATE AND CONFIDENTIAL 

ALL INFORMATION OBTAINED IN THE STUDY WILL BE KEPT CONFIDENTIAL 
AND USED FOR MEDICAL PURPOSES ONLY. You: personal physician wl be infoumed sbout the 
fest results if pov Cemre. 
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B9. - CHEST COLDS AND CHEST ILLNESSES 

19 H you get a cold, docs & usually go to your 3. Yes. 8. No 
chest? (Usual) means mose than }f the time.) 8. Don’t get colds 

204 ‘During the past 3 yeas. have you had any = 4. Yes. «8. No___. 
cheat ilacses that have hep you off work, in- 
‘Goon at home, or in bed? . 

lr Y£S TO 20a: 

B Did you produce phicgm with any of thee 1. Yes 2. Ne 
thest iitnewes? . 8 Does not apply 

- C In the foot 9 years. how maty such illnesses, Number of Mncsses 
wah (increased) phlegm. did you have which —— No tuch nesses 
lasted a week oF more? 3 Doc noi apply 

21. Did you hase any lung trouble before the age =k. Wes. No 
of 16? 

22. Have vou ever had any of she following? 
8A Anacks of bronchitis? 1 Yes = 2 No 

WFYES TO 1A : 

B Was it confirmed by a doctor? 1LYe.8 2 No__. 

8 Door not appl 

| C At what age was your first atiach? —_—- Age in year 

I #8 Does nor apply 

BA Preemonia Gnelude bronchopneumoma)? 1. Yes. No 

. WF YES TO 2a 
B Was ou confirmed by & darter? 1 Yes. & Nel 

| @ Does ne: apply 

} C As wha: age did you first have in? —— Age in yran 

; 88 Doo not apply 
L 

SA Hay feser? LY¥e_w & Now 

IF YES TO 3a 

B Wain confirmed by 8 doxior? 1 Yes 2 No 
8 Does nor appl 

C At what age did nt san? — Age in yean 

| 84 Does no apply j 
t 

23a Have you ever hed chron bronchi? Vo Wer. 2 No __ 

___. WEYES 10 234 
B De you will have 0? 1 Yow. 2 Ne 

8 Dor no appl, 

C Want confirmed by 8 docior? ¥en 2 No. 

; . 8 Docs nor apply 

D At what ogy id » man? ——» Age in yean 
BS Dom noe appl. . 
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MILY_ HISTORY 

3b. Wese either of your natural parents ever told by a doceor that they had a 
chronic lung condition puch as: 

° FATHER MOTHER 

1.VES 2 NO 3$.DONTI] 1. YES & NO 5. DONT 

: KNOW KNOW 

A Chronic ’ 
bronchitis? , 

Emphysema? 

Ashme? 

Lung cances? 

Other chet 

condsons* 
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n
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F. ody parent curently alive? 

CG Piease Specify 

——— Age if living ——~ Age if hving 

Age ai Geath ~—— Age at death 

& Dont know 8 Don't know 

HOP irave specifs cause of death 

COUCH 

32 Do vow ususlly hase a cough’ (Count a cough 3. Yes. 92. Nou 

woth firs: smoke or on firs: gong out of doon 

Esclude clearong of throat ) [If no. ship to Ques 
toor 32C | 

B De vou usvalls cough as muchas@tobumess 3 You 28. No 

Gas 4 ot more dap out of the week? 

C De vou viually cough at all on geteng uP. er 1. Ye & No 

first thing an che morning? 

D Do you wually cough at all during the sess of 361. Yes eB No 

the dey or at might’ 

W oY£S TO aS* OF ABOVL C924. BC, OR D). ANSWER THE FOLLOWING 

IF NO TO ALL CHECK DOES NOT APPLY AND SKIP TO NEXT PACE 

BE Do you usually) cough bbe this on mow dawfor | Yea 2. No 

3 converyine months or more Gunng the year) 
B Dor no apply ___ 

# For how many yran have you had the cough? 
Number of pean 

98 Docs now apply 

76 [ 

t 7) 
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— 

BREATHLESSNESS 78 

- 3. 

3BA. 

If disabled fom walking by any Condition 
other Qian heat ce hung Giscase, please Gescride 

and fivteed lo question IPA. 

Nature of condition(s): 

“Are you troubled by shonnes of breath when 
Dustying on the level or walking up a slight hill? 

IF YES TO 38a: 

1. Yes «8. Ne. 

Bo you have to walk slower than peopte of your 
age on the level becaume of bicasthlesness? 

. Bo you ever have to sop for breath when wath- 
ing ar yout own pace on the level? 

Do you eves have to mop for breath after wath: 
ing about 100 yards (07 afies a few minutes) on 

the level? 

Ase you 100 Breathlew to heave she house oF 
breathless on dressing of undressing? 

Ya_ 8. Ne. 
. Does now apply 

Yaw & Ne__. 
Boes not apply —___ 

Yaw 2. Ne. 

. Does not apply 

- Yaw 8 No 
@ Does noi apply 

TOBACCO SMOKING 

an
, 

t
o
w
 

ra
y LY a
 

(
5
 

a
3
 

f
o
o
 

394 Have you ever smoked cigaresies? (No means 1¥e_ «2. Ne 

tess than 20 packs of cagareues or 12 02 of 

tobaccoin a hfevme or lew than } cogarenie a 
das fort yrar 

IF YES TO 394 

B Do you now smoke cogarentes (as of | month =o1. Yes 2. No 

ago)? 8. Does not apply ___.. 

C How old erese vou when you first waned reg: —— Age in yean 

ula: cogarece smoking? 88 Doss nor apply — 

D If you hase stopped smoking ¢igazeties com ~——» Age ssopped 
pieiely. how old were you when you siopped? Check if sill smoking ___ 

88 Docs not apply 

E How many cigarenes do you smoke per day ~~ Cigaseries per day 

now? BS Docs not appl 

Fo On che average of the enure time you wnoked. oun Cigaretios per day 
how many Cogareties id you smoke per day? 88 Does not apply 

G Do or did you inhale the crgareite smoke? 1 Does not apply — 
2. Now a1 ali 

S$ Sighily 

4. Modcrately 

§ Deeply 
L 
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ns ee SE 

All information obtained in this
 st 

and used for medical purposes only. 

AWAD aL AL 

PERIODIC MEDICAL EXAMINATION 

PRIVATE AND CONFIDENTIAL 

80 

be informed about the test results if you desire
. 

udy will b> kept confidential 

Your per sonal physician will 

10 

VW 

$2 

27) Jou! years tapos d tp asbertos 

WAME 

SOCIAL SECURITY @ 

CLOCK NUMBER 

PRESENT OCCUPATION 

een eee ee ee 

ae ee ee ee 

PLANT 

ADDRESS 

(2p Code 

TELEPHONE BUMWBER 

INTERVIEWER 

DATE ee ee ee ee ee 
16 17 48°29 20 = «21 

Date of Bunh wee ee ee ee ee 

Monw Dey Vea 22 23 24 25 26 21 

wO DAY 
Prax of Birth 

rr 

Whats your manu) mates* 1. Single . 

2 Mared 

3. Widowed 

@, Separsied Mrvorced __ 

PIK Dare of fun caposuse to atdetios -..—..
. 

M
e
 

_
 . . at
 

(e
) 
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tence ieee 

82 

26. Have you hed: 

A. Any other chest new? 1. Yea. 8. Ne 

I yes, please ipecify 

B. Any cheat opezations? 1. Vea 8. Ne. 
Bf yea, please specify 

C. Any chest injuries? 
Uf yes, please apecify 

274 Hass docior told you that you had hean 

trouble? 

° — IF YES 10 297A 

B Have you eves had weaiment for hean trouble 

“+ in the past 10 year? 

1. Ye 8. Ne 

1. Yat @. Ne 

1. Ys _s 8. No _ 

@ Don not apply 

284 Bas a doctor lold y ow thal you had high 1. Yer. 2. Ne 

Blood pressure*™ 

IF YES TO 28a 

B Have you hed any Uratment for high blood 

pressure (hy pertention) in the past 10 yean® 

4. Yes 2. No 

O. Does not app 

29A When 4:6 you Last have your chest X-rayed (Year)? ... Tor aero 

30) Where Gd you last have your chen X-3a) 06 Gf known)” 

Bhar was the ovtiome® (explan) 

AMILY HISTORY 

31 

A
]
 

Were enher of your natural parena ever told by a docior that they hed a 

chronit lung condiion such as 

FATHER 

1 YES 2 NO 3 DON'T 

KNOW 

MOTHER 

1.YES 2.NO 3§ DONT 

KNOW 

Chronic 

bronchita? 

>
 

Emphpema* 

Avhma? 

Lung cancer? 

Other ches: 

conden? 

e
o
n
 
w
 

Fos patens curently aleve? 

G Pica Specify 

Orpanvation Resources Counsctors inc. 

—-~~ Age if living 

~~» Agr at death 

B Don's bnow 

Picare opecify crust of Cesth 

——— Age if bving 
——— Agr at death 

8 Don't hnow 

WLS Streer NAW 
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Jaa. Have you hed periods of epioda of (in. 1. Ya. 8. Ne__ 
creased*) cough and phlegm faning for 3 
weeks of more cach year? 
“(For penons who usualy have cough and/or 

phiegm) . 

A cn TENGE Sm neem omer ee 

__. IF YES TO 34a: : 
B For how fong have you hod at beast 3 puch 

episode per year? 
B68 

Wumber of years 

Does not apply 

WHEEZING 
354 Does your chess ever sound wheesy of whir- 

thng 

3. When you have a cold> 1. 

. 2 Occasionally apart from colds? 1. 

S Mos: days o: pighs? 1. 

——- WFEYES TO 1,2. OR 3 IW SSA 

Ya_u %. No_w 

Ya _.. & No 
Ya. 2. Ne__ 

B For how many yrars has this been preseni? 
Number of yean 
Does not apply 

— 

JE& Have you ever had an atrach of wheesing thar 1. 
has made you feel shon of breath? 

——~ IF Y&S TO 364 

Ye _w 2. Ne__ 

such arcark? a8 

C Have vou hed 2 or more such epuode? 

D Mase you ever required medicine of treatment 

fo: theise} areachcs)* a
a
 
8
 
w
 

B How old were you when vou had your fini —_____. Agr in yean 
Does noi appl) 

Yes. «2. No 

Does not epply 

- Ye &. No 

Dots not apply 

37 ON duabled from walking by any condimon 
other than hear of bung ducase. please 
Orunbe and proceed 10 Quesion 9A 

Narere ef condimon(s) 

6A Are you troubled by shonness of brrath when =. 

ferrying on the level or wathong vp 2 sigh: full? 

___- WOES TO 3bA 

Ye__ 2. No__ 

B Do you have to halk slower than people of your 

age on ube level becouse of birathinsnens? 

C Do pow core have to stop for breath when walh 

ing BI your Own pace on the bevel? 

D De you rver have to sop for breath afier walk 

ang about 100 yards (ot after a few minutes) on 

the level? 

E Are you too breathinw te ieave the howe or 

Dreathion on dirving of wndiewing® r 

Yn 2. Ne__ 
Bors not apply 

Ya. -& No 
Does not apply 

Yes No. 
Bors not app)) 

Ye. F No __ 
Dur no apply 

w
e
 

t
 « w
 

c
e
 

a
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APPENDIX A-3 

Work Done by Standard O11 (Indiana) 

For Further information Contact: 
W.R. Quanstrom 

Director, Industrial Hygiene 

- & Toxicology 
200 East Randolph Drive 
Chicago, Tllinois 60601 

MONITORING DATA ON ASBESTOS REMOVAL AND DEMOLITION ACTIVITIES 
IN REFINERIES AND CHEMICAL PLANTS 

The monitoring data demonstrate that a half-face cartridge is 
adequate protection for demolition, removal, and similar operations 

involving asbestos insulation. It is more apparent that these 
exposures are minimal if one considers the following: 

a. These results are not time weighted averages (TWA'Ss) 

but are, instead the concentration measured over the 
time necessary to perform the task or less. TWA’s 
would be considerably lower. 

b. In the great majority of these operations, the individual 
exposed in any one instance would not again work with 
asbestos for many months. Also, since asbestos is not 

deing installed in any new or repaired facilities, the 
frequency of exposure will continue to decrease. 

c. In these samples, all fibers were counted as if they 
were asbestos, thus artificially inflating the results 

to some undetermined degree. 

d. Given the expected variation introduced by the 
statistical veriation inherent in the analysis of 

samples, there is serious doubt that the three samples 
that are reported to above 20 fibers/ce are even 
“real”. This 16, they are just as likely to be 

Statistical anomalies. . 

This monitoring was done in Amoco 011 Company refineries and at 

chemical manufacturing and polymerization operations. Wonitoring 
was conducted during installation, removal) clean-up, demolition, 
and handling of asbestos containing insulation. 

UCC 004290 
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ers Per ec 

restos Content 

wt. 

0 - <3 

3 - #98 
10 - 25 

26 - 34 
40 - 100 
Unknown 

Subtotal 

% of Tota! (approx.) 

0 - ¢3 

3 - 9 
10 - 25 
26 - 3s 

40 - 300 
Uni nown 

Subtota! 

% of Total 

<2 

w
 

58 

96 

Wow Mee re 

BS 

Table i 

Data Analysis for 25) 
Personal Breathing Zone Samples 

Dry Operation 

Outdoors Indoors Total 

2to8to 210 <2 2toS5to 210 <2 2tosto 2 10 
«5 = =€10 <5 €10 <5 €10 

2 7 2 , 
§ 3 12 1 45 6 3 

3 1 i 2 4 16 § 5 9 

10 3 3 2 3 3 27. —s:10 6 6 

Ss Lu ~— 3 _1 __ _34 _8 (1 __ 

25 vi 3 2) 6 8 12 129 31 15 15 

Ws 5 45 13 17 26 68 16 8 8 

Wet Operation 

2toSto 210 2 2toSto 210 <2 2tosto 210 

<5 «10 <5 <10 <5 <10 

] 

1 1 

] 3 | 

—~ 2 —~ — — — 8 ~~ ) 

p| 1 i $3 1 1 

2 50 50 i 4 <2 
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NON-MANDATORY 

Recommendations for Chest Roentgenographic Examinations for use in 
the Medical Survetllance of Persons Exposed to Asbestos. 

(a) Every employer should have a written policy for chest roent- 
genographic examinations of persons exposed to asbestos. — 

(b) Every chest roentgenogram should be a single posteroanterior 
projection at full inspiration on a 14- by 17- inch film. 
the film and cassette should be capable of being positioned 
both vertically and horizontally so that the chest roentgeno- 

gram will include both apices and costophrenic angles. If 
8 person is too large to permit the above requirements, 
then the projection ghould include both apices with minimum 
loss of the costophrenic angle. 

(c) The employee should be disrobed from the waist up at the time ; 
the roentgenogram is given. The facility should provide a 

dressing area and for those persons who wish to use one, 
the facility should provide a clean gown. Facilities should 
be heated to a comfortable temperature. Pelvic and gonadal 

shielding shall be provided 

(¢) Roentgenograms should be made only with a diagnostic x-ray 
machine having a rotating anode tube with a maximum of a 2 

mr. source (focal spot). 

(€) Except as provided in paragraph (h) of this section, roent- 

genograms should be made with units having generators which 

corply with the following; (1). The generators of existing 
roentgenographic units acquired by the examining facility 

prior to July 27, 1973, should have a minimum rating of 200 
mA at 100 kVp,: (2) generators of units acquired subsequest 

to that date should have a minimum rating of 300 mA at 125 kVp. 

(r.) Roentgenograms made with battery-powered mobile or portable 
equipment shovl]d be made with vinits having a minimum rating 

of 100 mA at 110 kVp. at 500 Hz. or of 200 mA at 110 kVp, at 

6U Hz. 

(2) Roentgenogrars shouvulé be given only with equipment having a 

beam-limiting device which does not cause large unexposed 

boundaries. The beam limiting device should provide rectangular 

collimation and should 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 1020.31. The use of 
such a device should be discernible from an examination of 
the roentgenogram. 

f 

NOTE: A generator with a rating of 150 kVp, is recommended. 

Orpanwation Resources Counselors inc. is isiert AV Washington DC auoun 
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(0) 

92 

Appendix 8-} 

technologist. In a case of a substandard roentgenogram, 
another should be immediately made. Al] substandard roent- genograms should be clearly marked as rejected and promptly sent for disposal, 

An electrical power supply should be used which complies with the voltage, current, and regulation specified by the 
manufacturer of the machine. 

A densitometric test object may be required on each 
roentgenogram for an objective evaluation of film quality. 

Fach roentgenogram made hereunder should be permanently and legibly marked sith the name and address or approval number 
of the facility at which it is made, the social security nu=.ber of the employee and the date of the roentgenogram. 

Oipanization Resources Counselors nc. mst Sieet AN Wastingion DC uuu 
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° Appendix C-1 

Appendix C(1) - Pulmonary Function 

Standards for Asbestos Standard 

NON-MANDA TORY 

The spirometric measurements of pulmonary function should conform 

to the following minimum standard, and these standards are pot 
intended to preclude additional testing or alternate methods 
which can be determined to be superior. 

. 

1. APPARATUS 

(a) The instrument should be accurate to within + 50 milliliters 
or within + 3 percent of reading , whichever is greater. 

(b) The instrument should be capable of measuring vital capacity 
from 0 to 7 liters BTPS, 

(c) The instrument should have a low inertia and offer low 
resistance to airflow such that the resistance to airflow 
at 12 liters per second must be less that 1.5 cm H90/(liter/sec). 

(d) The zero time point for the purpose of timing the PEV, should 

be determined by extrapolating the steepest portion of the 
volume time curve back to the maximal inspiration volume 
(1.2.3.4) or by an equivalent method. 

(e)} Instruments incorporating measurements of airflow to deter- 
mine volume should conform to the same volume accuracy stated 

in (a) of this section when presented with flow rates from 
at least O to 12 liters per second. 

(f) The instrument or user of the instrument should have a means 
of correcting volumes to body temperature saturated with 
Water vapor (BIPS) under conditions of varying ambient 

Spirometer temperatures and barometric pressures. 

(—) The instrument used should provide a tracing or display of 

either flow versus volume or versus time during the entire 

forced expiration. A tracing or display is necessary to 
determine whether the patient has performed the test proper- 

ly. The tracing should be stored and available for recall 
and should be of sufficient size that hand measurements may 

be made within the requirement of paragraph (a) of this 
section. If a paper record is matie, it should have @ paper 
Gpeed of at least 2 cm/sec and a volume sensitivity of at 
Teast 10.0 mm of chart per liter of volume. 

eevee eae enue etme ter et 
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(b) 

(c) 

(c) 

{e) 

(f) 

(a) 

(b) 

Appendix C-1 

4. has coughed or closed his glottis, 

5. has an obstructed mouthpiece or a leak around the 
mouthpiece (obstruction due to tongue being placed 
infront of mouthpiece, false teeth falling in front of” 
mouthpiece, etc.), 

6. has an unsatisfactory start of expiration, one characterized 
by excessive hesitation (or false starts), and therefore 

- not allowing back extrapolation of time 0 (extrapolated 
volume on the volume time tracing must be less that 10 

percent of the FVC), 

7. has an excessive variability betswwee the three accept- 

able curves. The variation between the two largest 

. FVC's and FEV)'s of the three satisfactory tracings ; 
should not exceed 10 percent or + 100 milliliters, 
thichever is greater. 

Periodic and routine recalibration of the instrument 
or method for recording FVC and FEV) 9 should be 
performed using a syringe or other volume source of 
at least 2 liters. 

Performance of the testing including subject 
coaching, recognition of improperly performed 
maneuvers and corrective systems. 

Data quality, with the emphasis on reproducibility. 

Actual use of the equipment under supervised 

conditions. 

Measurements of tracings and calculations of results. 

TIT. INTERPRETATION OF SPIROGRAM 

The first step in evaluating a spirogram should be to deter- 

mine whether or not the patient has performed the test 

properly or as described in I] above. From the three 
satisfactory tracings, the forced vital capacity (FVC) and 

forced expiratory volume in 1 second (FEV 1.0) should be 
measured and recorded. The largest observed FVC and largest 
observed FEV, should be used in the analysis regardless of 

the curve(s) on which they occur. 

The following guidelines are recommended for the evaluation 
and management of workers exposed to asbestos dust. It is 
important to note that employees who show reductions in 
FEV 1 and FVC below 75% of the predicted values, or re- 
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” Appendix C-2 

SHAK AAASSCETEEESEEETRHHHHAHAOHAASSTSSESSSESESR RARER 

zn eeeirs RESIRLESSIAEK IRSSREISI“RARTASSE SASSER aeans 

SELRAYSRSLORSEL HA TARSISTESLARIERSE 

v
t
 

2
4
 

ZERLARTTE DLaRRESARUAGESERESHARGE IEEESSLGRRE 
Rdanedddd dedeedeanananagddansddadssaed

esnnrnrnenes 

ESSIARREASK ERIS RRRVAZLESRSAARKRIA SSL ESS AERA TA $35 
PE PEEEESEEEERESERIDHESELER MEE ED EE DERI TOG CUO 

SYALRSVASISASSSESSESREVER SIC SESE SI LKARIA RILKSEe 2s 
PESPPEERER ESET IU LEP ere eee eet eee e tee ets 

SELKARVARILE SER SS LARALERRS rae £ SARRVUASEC SES 
iiiadadvadededddadadidusceddsndnssssssssa

seeee 

SSERILLALRIERSS SLED SOMESARIRKGSKESISESRAA RIAKIRE aa x 4 

manddddddddddddedudedadddannsnnadanndsssacssey ses 

RISLIBPSETRARLVARIKZRERRSELRRA SUAS SK aRic ERRRICE 

PSSA DA SALES ik CUS LA br teh hie hot be Ses ee 

pac bchch hehe Ai RAE hie hte BDI NRE PDR BSE 8 Bs 

SEDIISITIFIFISSSSSREKK PROCESSES LRRR ERE ESS sstacsssE 

z
 

Non-Mandatory 

SRINSESLINRAYRSN BER DOG UAICPRRZLRAR GAYE PLES SER GUTS 
NANSNNAAHAKRAAGAAANSESCESEEECETITIAHHBHHHDPANHHIIS IIIS S 

TURFERGLARAUAGSRAIBZERRIY FELORSLERATARBKSTECEAAY ARSE 
ANTIANCMMARAAHBAAAAATTESE CECT EETAEEHUHHAANHHSIIIVIIZIDG 

SIRIRSELRAVRRTROT SPER ATER: CUZRS ALAS ARIE ERRELREL GAT Z 
NHAKCKCAAMARAAHAKHOASTEAEECECEETHHHFHKHHECAHAHSIOSSISSSS 

LASOPRS RA UERIC EERE IRREUROSE SES CARR AASC CERT ARLE UGE RS 
S ANNNKAKRABHAARAOEATCEEEETTEEEEHHHHAHHHHEHHIIISIIISESS 

TISTTCETITELTTATTECLURETTATECETUT CREST eet tree 
3 NAKA AHAKHHAANAATECEPEEECTEECHHHHHAKMHHHNVIVEIPIIVIVSE 

SpOnESeRRQakSkIRe SERS YARGE BZ SELRETERSLATEE LARTER GLEE 
° NNSKAAAKARMAKATEEEEEEECETEKAHHHHAHHAHHHGSTSSESTSESSS 

Pace geangQhglSRR erin s @AICSERLIARAU ROSELL DLARRLTICLETE 
. NARAARARRAARAREE TES EEL EEE TOO ee eo eneeeenee 

SaeSARARERGRRRCTTRRA DATS PEL ARRRIAGSRETESARRTASSEDTTE 
= KROES AHMHFHHEHAMNTTECECEITETEEHHEHHHHHHHNHHSISISEITEVIVERD 

SGD DARRIRSSRORS SERV ARSE EY SELNA VRAD N ORES ANA ORS LET ET 
b iincaadda SEESLAREERIE SERS LES ates Re LRESNARURSR ESR LG 

See e eee eRe Leds IMC RRERIPERPECRERTR SORE? EEE 

ECENARGRINESRSIRRERGK LSE LTAGSGAIRE SRS TRERIRTSREZLELS: 
5 eR S SAS irk ih Sek hk 0A, Sis eke bh Sr ee IEE 

QERRGASLERISASRAREAS SRE TS ELARARSLINSSARAVARG PSs LELIA 
GC MRAM MAMRAAANTESSEEETEEEEEHHAHAHGHHHHHHHTEEIISSOSITIRKREKE 

BTALIARGOTHLELAA TRAIL SARE LANE GALL TERE LRARGRILSEES L538 E 
CARRERA ANEETESEEESEETEHHHHHEHHGEHGHHSSEITSEVOOVOOR HERE 

PR eORSP SSR SINARUAISE RE STARR UASLE RRS ALR IADREERS=RERT 
a NRG COC CEC ECES CHARA RHAEEEROSSEECUSEESESR 

RENE 

ERR PAIL ET SLE PLEAS SRST TIEN RIRSSRERES LAR IARSRERSEL ATE 
J ahdadcaesdes SCSCIEETCERHHHHHNHHHHHSSEIEISE SITIOS LRHELA 

gRQaSSeLE SCE AAMARUNERLEANATRAS LEAL ESARUER GE CERO AREL 
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Appendix D 

Non-Mandatory 

Minimal training guidelines for physicians supervising the medical 
surveillance of persons who are or have been exposed to asbestos. 

1. Introduction 

(i) The emplover is repsonsible for the selection and 
training of medical advisors. 

- (ii) The physician needs to be familiar with the product, 

the processes involved in manufacture and the 
controls present in the workplace which have been 
designed to prevent unnecessary exposure to 

asbestos. 

(iii) Educational material and attendance at appropriate 
meetings and courses should be available to the 

physicians concerned. The information learned 
should be communicated to the employer and employees 

to enable them to be fully aware of the nature of 
the effects of exposure to asbestos. 

2. Objectives 

(i) To improve health care in industry. 

(ii) To arrive at common standards of medical practice. 

(iai)} To maintain adequate surveillance of asbestos- 

exposed employees. 

3. Methods 

(i) Training should include instruction in pulmonary 
physiology, toxicology and clinical assessment in 

relation to occupational health. 

(ii) Physicians should be given leave of absence to 

attend special courses and mini-residencies: 

(1) ot academic centers providing inetruction in 

F occupational health; or 
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APPENDIX -~ D-2 

SOURCE REFERENCES FOR APPENDICES A - D . 

(1) Appendices Al and A2 

(2) 

(3) 

Modification of the “Recommended Respiratory Diseases 

- Questionnaires for use with Adults and Children in 

Epidemiological Research.” These questionnaires vere 

published as follows: 

“Epidemiology Standardization Project." Benjamin 
G. Ferris, M.D.: Principal Investigator. American 

Review of Respiratory Diseases, 118 (#6) (Part 2 of 
2 parts): pages 7-53; December 1978. 

NB: The questionnaires attached to the draft document on 

medical survellance are based on those of the Raymark 

Corporation. Modified by Hilton C. Lewinsohn, MB, BCH, 

FCCP. ; 

Appendices Bi and B2 

Appendix Bl: This is based upon Title 42 - Public Health 

Service. Chapter 1 + Public Health Service, Department 

of Health, Education and Welfare. Subchapter C - Medical 

Care and Examinations. 

Part 37 - Specifications for Medical Examinations of Under- 

ground Coal Mines Subpart - Chest Roentgenographic Examina- 

tions. Published in Federal Register, 43(148): 33713- 

33720, 1976. 

Appendix B2: This is derived form 42 CFR Part 37, CDC/NIOSH, 

Specifications for Medical Examinations of Underground Coai 

Miners, the relevant sections are 37.50 interpreting and 

classifying chest roentgenograms. 

37.51 proficiency in the use of systems for classifying the 

pneumoconioses. This was published in the Federal Register, 

48(6): 1321-1323, 1983. 

Appendices Cl and C2 

Both these appendices are derived from 29CFR, 1910.1043 

Cotton Dust, published in Federal Register, 43(122): 

27395-27418, 1978. The relevant paragraphs will be found 

in Appendix D (of the standard) on page 27418. The Tables 

in Appendix C2 are to be found on pages 27414-27417. CRERA 
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H-033 

Attachment IX 

Exhibit 93 

93- Testimony of Witnesses invited by OSHA. 

93-1 Testimony of William J. Nicholson, Ph.D. Associate Director 

Environmental Sciences Laboratory, Mount Sina
i School of 

Medicine of the City University of New York, N
ew York, N.Y. 

yg-2 Testimony c* Hans weill, M.v. rroressor Of
 meaicine ana 

Chief of the Pulmonary Disease Division, Tul
ane Medical 

Center, New Orleans, La. 

93-3 Testimony of Trevor Odgen, Ph.D., British Hea
lth and Safety 

Executive, London, England. 

93-4 Testimony of Yehia Y. Hammad, D.Dc., Associate Professor, 

Pulmonary Disease Secton, School of Medicin
e, Tulane 

University, New Orleans, La. 

93-5 Testimony of Sidney C. Soderholm, Ph.D. Industrial Hygiene 

Group, Los Alamos National Laboratory, Los Al
amos, N.M. 

93-6 Testimony of David L. Kirby, University of Alabama, Safe 

State Program, Birmingham, Alabama, with a
ttachments. 

93-7 Testimony of Donald R. Johnston, Manager, Environmental 

Management Department, Research Triangle Institute (RTI), 

_-Research Triangle Park, N.C. 

Testimony of Wilbur A. Steger, Chairman of the Board and 

President of Consad Research Corp., Pittsbu
rgh, Pa. 
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Dale Hattis, Ph.D. 

Principal Research Associate 

Massachusetts Institute of Technology 

Center for Policy Alternatives 

Camhridoe. Mace 07139 

Navid 1. Porre 

Netionel Constructors Assoication 

1101 i5th St. N.W. 
Washington, D.c. 20005 

Catherine J. Morin 

Technical Director 

Industrial Safety Equipment Assoication 

1901 XN. Moore St. 
Arlington, VA 22209 

W. B. Rossnagel, P.E. 

President 

Rossnagel & Associates 

234 Re. 70 
Medford, N.J. 08055 

William M. Ewing, Jr. CTH 
Industrial Hygienist 

Gerogia Institute of Technology 
Engineering Experiment Station 

Atlanta, GA 30332 

Julia L. Phillips 
Attorney 

Environment, Materials and Logistics 

E.I. Du Pont De Nemours & Company 

Wilmington, Delaware 19898 

Lori Abrams 

Staff Researcher 

Public Citizen Health Research Group 

2000 P St. N.W. 

Washington, D.C. 20036 

M.H. Marcus, Jr. 

Safety Consultant 

10917 Ironwood Drive 

Hopewell, VA 23860 
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Deborah Negin, MPH 

Associate Director 

Monteflore Hospital and Medical Center 

111 East 210th St. 
Bronx, NY 10467 

Wl oF Niehale Manacer 

International Harvester 

- 401 Nroth Michigan Ave, 

Chicago, 111, 60611 

Eric Frumin, Director 

Occupational Safety & Health 

15 Union Square 
NY, NY 10003 

Mike Wright 
Industrial Hygienist 
Safety and Health Department 
United Steelworkers of America 

AFL - CIO- CLC 
§ Gateway Center, Pittsburgh, PA 15222 

John H. Marsh 

Director 

Environmental & Governmental Affairs 
Raymark Corporation 
100 Oakview Drive, 

Trumbull, Connecticut 06611 

James M Peirce 

President 

National Federation of Federal Employees 
1016 16th St. N.W. 
Washington, D.C 20036 

Thomas A. Kubic Esq. 

TAKA 

Asbestos Analytical Services 

P.O. Box 208 

Greenlawn, NY 11740 

John H. Marsh 

Director 

Environmental & Governmental Affairs 

100 Oakview Dirve 

Trumbull, Connecticut 06611 

Peter A, Hernandez 

Anerican Iron and Steel Institute 

1000 l6éth St. N.w. 

Washington, D.C. 20036 
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John A. Reffner, Ph.D 
Principal Research Microscipist 
Amerfean Cvanamid Comoanv . 

Stamford Research Laboratories 

1937 West Majin St. 

Stamford, Conn. 06904 

Donald L. Spatz 
Director of Occupational 

Safety and Health 
International Brotherhood of 
Boilermaker Iron Ship Builders Blacksmiths 
Forgers & Helpers 

Kansas City, Kansas 66101 

R. V. Durham, Director 

Safety and Health Department 

International Brotherhood of Teamsters 

Chauffeurs Warehousemen & Helpers of 

America 

25 Louisiana Ave. N.W. 

Washington, D.C. 20001 

John F. Cesario, Manager 
Asbestos Task Force 

New York City Public Schools 
28-11 Queens Plaza North 
Long Island City, New York 11101 

Barry I, Castleman 

Barry Castleman Environmental Consultant 
1722 Linden Ave. 

Baltimore, MD 21217 

James R. Thornton 

Newport News Shipbuilding 
4101 Washington Avenue 
Newport News, VA 23607 
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1625 | Street, NW 
Washington. DC 20006 

_ C E { v ry D 202-872-1080 

Jutl 18 1983 

> LEWINSURIy, 81! 

Organization Resources _ Memorandum 

June 7. 1983 

To: ORC Occupational Safety & Health Physicians Group 
ORC Asbestos Task Force 

From. Darrrell K. Mattheis 

Subject: ORC Asbestos Standard 

At long last. we have managed to get all parts of the ORC 
Asbestos Standard reviewed, edited, and collated. Enclosed 
is a copy of the final version. including the rationale or 

discussion of why we did what we did. I put a lot of time 
and effort into the standard and so did the Task Force, and 
I think that we have developed an excellent document! By 
taking a positive approach to the whole subject, by making 

substantive recommendations based on good industrial hygiene 
practice, and by taking the time to explain how we arrived 
at those recommendations, the Task Force has produced a 

document that can and will serve as a resource to many 

individuals and organizations. 

Please vead over your copy, and let me know of any errors or 
omissions that you may find. I would also welcome any sug- 

gestions or comments as to what the future course of the Task 
Force should be. 

lnotl § Finattheg 
DKM: jk 

-Enclosure 
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1625 t Street, NW. 
Washington, DC 20006 
202-872-1080 

Organization Resources 
Counselors, Inc. 

June 6. 1983 

Thorne G. Auchter 

Assistant Secretary of Labor for 
Occupational Safety and Health A 

Occupational Safety and Health 
Administration 

200 Constitution Avenue, N W. 

Washington, D.C. 20210 

Dear Mr. Auchter: 

It is widely recognized 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. Also, there 

are convincing data and research studies that document the na- 
ture of the risk associated with such exposure. Organization 
Resources Counselors, Inc. (ORC) thinks that the present standard 

of two fibers per cubic centimeter is inadequate to protect 
workers and that prompt consideration is needed to reevaluate 
the existing standard. OSHA needs to reconsider the permissible 

exposure limits and other criteria in accordance with current 
state-of-the-art knowledge of the risk associated with exposure 
to asbestos. 

ORC is recommending an eight hour time weighted average airborne 
concentration not to exceed 0.5 fibers per cubic centimeter. 
ORC further recommends that for most of general industry, 
compliance be achieved over a period of 12 months from the 
effective date of the standard and that the asbestos producing 
and manufacturing industries reduce permissible exposure limits 

to one fiber per cubic centimeter within one year and to 0.5 
fibers per cubic centimeter within four years. The bases for 
these recommendations and other suggested criteria are included 
in the attached ORC recommended standard. The ORC position is 
submitted recognizing that other countries, organizations, and 
individuals have different opinions and recommendations regarding 
this most complex subject. [ encourage you to carefully consider 
all information submitted to OSHA. 

The ORC recommended exposure limits take into consideration the 
difficult problems associated with the monitoring, collection, 
and analysis of airborne levels of asbestos. In reaching its 

a (Ng é ~ } O, 
Ae ut) 
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decision. OSHA must take into account that the difficulty of 
monitoring and measuring the amount of airborne rxsbestos im- 

pacts significantly on the integrity of the permissible exposure 
limit. Also, the finel limit selected by OSHA (within reasonable 
limits, aay 0.5 or 0.1 fibers per cubic centimeter) will sot 
significantly alter the actual level of protection provided ' 
to American vorkers. 

ORC is also concerned about the lack of adequate testing and 
certification of respirators worn by workers exposed to asbestos 
fibers. While our recommendations emphasize the importance of 
having a fully iategrated program to deal with asbestos in the 
workplace, respirators must inevitably be used in a large 
number of workplaces to protect employees against exposure to 
airborne asbestos fibers. 

In conclusion, ORC applaudes OSHA's efforts to strengthen its 
asbestos standard, ORC ig submitting recommendations, which 
represent the opinions of ORC only, as an aid to OSHA so that 
it can reach reasonable and responsidle decisions on this 
real and complex issue. 

Sincerely yours, 

Vice President 

RFB/vy 

Enclosure 
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ORC Asbestos Standard: A Recommendation 

INTRODUCTION: 

During the last ten years. public concern over asbestos related 
diseases has grown significantly. As asbestos law suits range 

into the billions of dollars in total value, the claims and 
counter claims of the contending groups increasingly obscure 
the basic facts of the problem. 

Asbestos is a problem, there is no known threshold for “safe” 
exposure to asbestos. There are convincing data and research 
that document the nature of the risk associated with exposure ; 
to asbestos. In recent years, the science associated with . 
asbestos has improved to the point that researchers can have 

confidence that they are able to measure the level of airborne 
asbestos with reasonable accuracy. Epidemiological work with 
asbestos workers has improved in quality as well as quantity 
as our understanding of the disease process has grown. All of 

these improved efforts have made it possible to better concep-~- 
Tualize the process of asbestos related disease. 

This new understanding has made it clear that the disease is 
related to massive exposures which took place some 30-40 or 
more vears ago (present day occupational exposure to asbestos 
is many orders of magnitude less). Also, we now understand 
the relationship between the kinds of asbestos used and the 
risk of developing a related disease. This is, at least in 
part, because manv of the occupational exposures which created 
the original problem no longer exist. Increasingly, asbestos 
is being eliminated from commerce, and new products and pro- 
cesses are permanently replacing asbestos. The impact of 
these changes must be factored into calculations aimed at 
producing a formula for estimating the risk of contracting 
asbestos related disease. 

Organization Resources Counselors, Inc. recommends that the 
present OSHA standard of two fibers of airborne asbestos per 
cubic centimeter (cc) be revised downward to a level in accord 
with present knowledge of the risk associated with such ex- 

‘posure. At the same time, it must be emphasized that when 
lowering the Permissible Exposure Limit (PEL), OSHA should 
-take into account the practical realities of such an action. 
In most instances of occupational exposure outside of the 
asbestos industry, contact with asbestos comes from removal 

and or demolition operations. Little asbestos is being used 

today in new products and in many of its present uses an active 
search is underway for substitutes. The number of workers 
directly exposed to asbestos in new manufacturing operations 

aty 
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is in the vicinity of 35,000. Eliminating asbestos could, 
however. eliminate those 35.000 jobs and an undetermined 
number in other industries. : 

In setting a PEL. it must be recognized that risk of develop- 
ing an asbestos related disease is relmted to more than simple 
exposure. The kind of asbestos, the route of exposure, the 
characterization of the fibers, the comcentration, the dose 
and the use of respiratory protective equipment are among the 

considerations involved. 

In tbe Recommended Standard which follows, ORC has selected 
0.5 fibers/cec as a level that is protective of worker health 
in accord with current risk assessment. At the same time, 
ORC recommends that OSHA take strong action to eliminate those 
exposures that result in risks that are unjustifiable. One 
documented aren is the risk attendant on the use of crocidolite 
asbestos. Research indicates that much of the mesothelioma 
resulting from exposure to asbestos seems to be attributable 
to Crocidolite fibers. OSHA should give serious consideration 
to eliminating any uses of this variety of asbestos. Such a 
decision is practical because the amount of crocidolite used 
in the United States te small, substitutes are available, and 
the number of workers exposed is small. 

Another area that needs to be given aerious consideration 
is the nature of the fibers to which a worker is exposed. 
Cnrysotile asbestos has been less frequently implicated with 
mesothelioma than the amphiboles (one of the two major class- 
ifications of asbestos minerals, the other being serpentine). 
However, there is a well documented risk of lung cancer at- 
tendant upon exposure to chrysotile asbestos. Much of the 
physiological reaction that results from the inhalation of 
esbestos fibers ig related to the length and diameter of the 
fibers anvolved. Some processes, such as the dry manufacture 
of asbestos tertiles have been shotn to generate a high pro- 
portion of fibers whose dimensions match those implicated in 
the disease process. ORC recommends that serfous consideration 

be given to eliminating the manufacture of asbestos textiles 
by the dry process. Wet manufacturing processes exist and are 
in use at the present time. Given the proven risk associated 
with the dry manufacturing of asbestos textiles, it vould not 
be unreasonable to eliminate such processes. 

ORC emphasizes, however, that there is much more to regulating 
ezposure to asbestos than setting a PEL and eliminating some 
specific varieties and uses. One concept recommeded in the 
Final keport of the Advisory Committee on Asbestos, to the 
British Nealth and Safety Executive (often referred to the the 
“Simpson Report”) is that of “Control Limits”. The approach 

Organization Resources Counselory Inc, BIS Mrert SL Washingion DC Ane 
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is to set reasonable limits, and require that, where possibl 

employers do better than the limit. The "Simpson Report” 
looked at: . 

“An alternative approach ... to identify the concentrat 
of asbestos dust in the workplace at which further expe 

e, 

ion 
hi 

diture of effort to lower that level is out of all propor- 

tion to the reductions thereby achieved in the risk of 
contracting asbestos-related diseases. If this approac 
is applied to the processes where reductions are not 
difficult, the selected level will by definition be 
achievable there, and all other parts of industry will 
able to do better. They will, moreover, be expected to 
do better through the requirement set out in our interi 

h 

be 

m 

statement and considered further below to reduce exposure 
to the lowest limit that is reasonably practicable. 
It iS important to remember that with this approach the 
control limit represents the upper limit of permitted 
exposure, not a ‘safe' level such that, once it is 
attained, no further improvement in dust control is 
necessary." (page 72, paragraph 163, Simpson Report) 

In the pages that follow, ORC has attempted to outline what 
believes is a reasonable, realistic and protective approach 
the regulation of occupational exposure to asbestos fibers. 
writing its Recommended Standard, ORC consulted extensively 
many segments of the industrial community, including users a 
producers of asbestos. At the same time, however, it must b 
noted that the responsibility for this Recommended Standard 

it 
to 

In 

with 

na 

e 
for 

Asbestos is entirely that of Organization Resources Counselors, 
Inc. 

In the preparation of this Recommendation, ORC has attempted 
to base its actions on good science. To the extent permitted, 
we have concentrated on the latest work and most credible 

sources available. 

Organization Resources Counselors Ing. 625 bStreet NAN Washington DC 20008 
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Discussion of the ORC Recommended Revisi
on of 1910.1001 

Definitions of Asbestos 

‘The definition of asbestos is not limited to a single 

well defined entity, but rather a variety of silicate mi
nerals, 

forming fibers or fibrils with high tensile strength an
d often 

good flexibility. These minerals are widely distributed in 

nature in many kinds of mineral formations. Other minerals 

may also divide into thin fragments that may be conf
used with 

asbestos fibers under the phase contrast microscope. The 

unambiguous identification of asbestos has always present
ed 

problems, but when a mineral must be defined for the purposes 

of government regulations the Necessity to be precis
e becomes 

an imperative. 

Asbestos is understood by mineralogists as a collec
tive 

term, which refers to the crystallization of some 
minerals in 

the form of long flexible fibers. These fibers are arranged 

in bundles lying parallel to each other and from which individ- 

ual fibers can easily be separated. 

This definition, however, was modified by a decisio
n of 

cue U.S. District Court for Minnesota during the Reserve Mining 

Co. case in 1974 (498 F.2d 1073 (1974)). In this case, Judge 

Miles Lord held that: "Asbestos is a generic term for a number 

of hydrated silicates that, when crushed or proce
ssed, separate 

into flexible fibers made up of fibrils." 

With this definition, essentially all amphibo
les and 

many other minerals became potential sources of asbe
stos fibers. 

Because of the perfect prismatic cleavage upon c
rushing, amphib- 

oles always produce acicular fragments. Of course, acicular 

ie a a a 
Ae Ua 

tg 
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fragments are not fibers and are not flexible, but they may 

not be ensily distinguishable from true asbestos fibers under 

examination by phase contrast microscope, 2 
i) 

In order to get around this problem, most public health 

scientists vent to a definition of « fiber as being three times 

as long as wide. This definition, however, only made things 

worse, for now “all acicular amphibole cleavage fragments became 

fibers and es indirectly implted, all] amphibole minerals became 

asbestos."3 Many mineralogists complained that to include all 

amphiboles a6 asbestos was wrong, sO the Court in the Reserve 

Wining case saw the introduction of the terms “asbestiforn" 

and “asbestos like”. Thus “"Asbestiform became s prefix added 

to the name of any mineral which is known to occur as ‘asbestos' 

on occasion and/or produce ‘fibers’ when crushed."4 Asbestos- 

like was defined as any hydrous silicate particle which is at 

Jeast three times longer than wide, that is, which is a "fiber".# 

The use of these definitions for asbestos magnified the poten- 

tial sources of asbestos in the environment, and meant that 

every state in the union hed a potential problem.4 

Many mineralogists objected to the use of these terms 

as being ambigtous, misleading, and imprecise. Terms used for 

regulatory purposes must be capable of precise use.5 

(b) (1) “Asbestos” 

ORC in its definition of asbestos has restricted con- 

sideration to those eix minerals that are exploited commercially, 

and that occur in concentrated deposits. These ere confined 

to the serpentine asd amphibole mineral groups. These six 

asbestos minerals are: Chrysotile ("serpentine"), Grunerite 

("amosite"), Riebeckite ("“crocidolite”), anthophyllite , tremo- 

lite and actinolite. 

Organization Resources Counselorsying, ngs iSiebt NV Washington DU anon 
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Chrysotile 

Chrysotile the only member of the serpentine group 

accounts for some 90% of the asbestos consumption worldwide. 

Serpentine polytypes with a composition close to Mg3 (S102)
° tend 

to have a sheet structure with alternate layers of networ
ks of 

Silica and hydrated magnesia joined by shared oxyge
ns replacing 

three out of four brucite hydroxyls. Because of a mismatch 4 

between the cell dimensions of the two networks, the composite 

sheet which is formed bends, with the brucite outermost. “The 

curved sheets are rolled up in the form of fine tubes or scrolls 

weakly cemented together by amorphous material." These con- 

stitute the basic asbestos fibrils.® 

Grunerite (Amosite) 

This amphibole, also known as “amosite" derived its best 

known name from the acronym "Amosa" (Asbestos Mines of South 

Africa). Mineralogically it is composed mainly of grunerite 

asbestos with varying amounts of tremolite-actinolite. Amosite 

has a fiber width of about 20-40 nanometers. 

Riebeckite Asbestos, also known as "Crocidolite" 

This member of the amphibole group, has some of the most 

useful (historically) properties because its fibers 
have a very 

‘bigh tensile strength and are generally finer and more
 flexible 

than other amphiboles. The smallest fibers of crocidolite 

have widths of less than 20 nanometers (0.02um) about 
the same 

as chrysotile.& 
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Anthophyllite, Tremolite, and Actinolite 

This group hes fibers thet are comparatively weak and 

brittle in comparison to the first three discussed, and at the 

present time are little used commercially.§ 

(b)(2) "Asbestos Fiber” 

ORC has defined an asbestos fiber as having a length 

greater than five micrometers, a length to diameter ratio of 

at least five to one and a maximum diameter of three micro- 

meters. This definition is based on work that has been dove 

in many laboratortes relating the length and diameter of a 

fiber to its ability to cause physiological problems when it 

is inhaled. A document currently being prepared by the Ameri- 

can Society for Testing and Materials recommends the adoption 

of an espect ratio of greater than five to one, length to 

width, for asbestos fibers. The ASTM finds that auch a defini- 

tion wilt] assist in excluding acicular rock slivers and other 

Non-asbestos materials while making no appreciable difference 

with true asbestos fibers.7 Studies designed to determine 

the effect of changed aspect ratios on the accuracy of fiber 

count, found that overall precision of count increased with 

higher aspect ratio. Researchers found that 73% of fibers 

erth an aspect ratio greater than 3:1 were also greater than 

5:1, and $4% vere also greater than 10:1,8 

The 3:1 aspect Patio was not arrived st in a scientific 

way, DUL rather first as a compromise and then as a reeult, ip 

the U.S. at least, of court actton. In 1957 the three major. 

British asbestos companies agreed to form the Asbestosis Re- 

search Council (ARC). This organization was designed to support 

research into asbestosis, particle/fiber counting methods and 
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instrumentation. One of the early problems of the organization 

was to standardize counting methods, with some using particles, 

some fibers, some eliminating non-asbestos fibers and some 

counting them ? 

In September 1958, the group decided that it would 

count as asbestos only those fibers in the five to 100um range, 

and a fiber was defined as having an aspect ratio greater than 

3:1. "The choice of the greater than 3:1 aspect ratio had no 

Supporting evidence, but appears to have been a quite arbitrary 

decision in the interests of achieving harmonization between 

laboratories that previously had differed in variously counting 

particles and fibers."19 The final action that locked the U.S. 

into the 3:1 aspect ratio for asbestos fibers came as discussed 

previously as part of the Reserve Mining case mentioned above. 

When the court held in the fall of 1973 that a fiber is "a 

mineral which is at least three times as long as it is wide” a 

fiber description became an asbestos fiber identification by 

law. Shortly after that the 3:1 aspect ratio was adopted by 

many U.S. scientists.11] 

In work done with the ratios of long to short fibers in 

several South African and Canadian asbestos mines and mills, it 

was found that in the dusts generated in these operations: 

--.-96-100% of fibers with aspect ratios greater than 3:1 that 

were also longer than 5um, had aspect ratios greater than 5:1, 

“and 80-90% had aspect ratios greater than 10:1. The lower 

figures relate to chrysotile."12 In other work, finely milled 

specimens of non-asbestiform amphibole had been found to contain 

15-40% of particles of aspect ratio greater than 3:1 (which 

would be classed as “fibers”, using present definitions) and up 

to six percent with aspect ratio greater than 10:1. Working 

with non-commercial grade asbestos materials, 54% of particles 

o
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were “fibers” with ao aspect ratio greater than 3:1 and 35% of 

particles (65% of the fibers) had aspect ratios greater than 

40:1,13 

Working with commercial grade asbestos, more than 97% of 

those fibers with aspect ratios greater than 3:1 and longer then 

Sum had aspect ratios greater than 10:1 and at least 84% had 

aspect ratios greater than 20:1.)4 Using the ebove figures 

and other information, some researchers concluded that the use 

of an aspect ratio of greater than 20:1 in regulatory work 

would include most asbestos fibers and exclude most non-asbestos 

materials. The regulatory use of an aspect ratio of greater 

than 10:1 would include virtually e11 asbestos fibers, but 

would also pick up more oon-asbestos, non-fibrous acicular 

Cleavage fragments. Looking at the situation to this light, 

it is hard to justify the use of an aspect ratio of 3:1] for 

regulatory purposes.15 Indeed, it might be argued that the 
use of an aspect ratio of 5:1 ig not justified because of the 

much larger quantity of non-asbestos minerels that will inevi- 

tably be counted. 

ORC in its definition of a floer, included the require- 

ment that to be counted as asbestos the “fiber” must be longer 

than five microns. This position ts taken in recognition of a 

large and growing collection of work documenting the relation 

between fiber length, and retention in the lung and carcino- 

genesis. "Experiments in which carefully categorized fibers 

of different lengths and diameters and different materials 

were introduced into animals have atrongly indicated that the 

carcinogenicity of the fibers is a function of their physical 

diwensions and not their composition, provided that they are 

durable.”15 
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Short asbestos fibers (less than five microns in le
ngth) 

are much more likely to be picked up by the alveolar 
macrophages 

and transported to ciliated airways or to the lymph system. 

Short asbestos fibers are not toxic to the macrophages and are 

cleared much as inert dust. Long fibers (greater than 10-20um) 

cannot be taken up by macrophages. Attempted removal by the 

macrophages Of long fibers leaves them protruding through the 

cell membrane, which may promote the release of enzymes l
eading 

to fibrosis and other consequences.?7 

Work done on the retention of fibers in the lung as a 

function of length and diameter showed that relative lung 

retention was a function of fiber size. The results from this 

work indicated that clearance was more closely related to length 

than diameter, with maximum retention being found in the size 

range of 7 to 13 microns.!8 

Post mortem work done on the lungs of victims of asbes- 

tosis and mesothelioma to determine the kinds and length
s of 

asbestos fibers retained!9 showed an interesting relation
ship 

when compared to the percentage of fibers of various lengths 

found in airborne samples of each of the three major commercial 

varieties of asbestos.2° What researchers found is that for 

fibers shorter than 2.5 microns there were significantly. le
ss 

found in the lungs than was present in airborne dusts. For 

fibers longer than 5 microns the lungs of those examined co
n- 

- tained a signficantly higher percentage of fibers longer
 than 

5 microns than had been found to be present in the air. There 

are, of course, many other variables that enter into su
ch a 

picture, but it is a useful indication that longer fib
ers are 

retained in the lungs in numbers out of proportion to their 

numbers in the environment. If these and other similar studies 

are valid, it casts doubt on the wisdom of continuing to regard 

all asbestos fibers as equal. 
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Other work done on the relation of fiber size and car- 

einogenicity found that the carcinogenicity of asbestos fibers 

is dependent upon the dimensional characteristics of the fibers. 

This same work also shows that non-asbestos minerals pose a 

significant riok if they meet the same dimensional criteria 

established for the asbestos fibers causing problems, 71 22 

23 statistics) analysis of the probability of cancer vs, 

number of fibers in different size categories gave @ best fit 

with fibers in the dimensional range greater than 8 microns 

and tess than 0.25 microns in diameter.24 

Another researcher has concluded that there are three 

factors that determine the carcinogencity of fibers, (a) a 

diameter smaller than 1 micron, (6) « length greater than 5 

microns, and (¢) durability io the lungs.25 

A Telation similar to that for carcinogenicity 

also holds true for the production of fibrosis of the lungs. 

Work done with carefully graded lengths of crocidolite and 

Glass fibers administered to guinea pige by intratracheal 

instillation, found that in every instance, the long samples 

produced interstitial fibrosis and the short fibers caused a 

brief macrophage reaction. The authors concluded that long 

fibers (greater than 10 microns) produce fibrosis and short 

fibers (less than ten sicrons) do not. 25 

In spite of all of the foregoing, it still cannot be 

said with certainty that short fibers do not cause fibrosis or 

Cancer. It can only be said that there is considerable evi- 

Gence that fibers longer than five microns cause significantly 

more problems in human and animal lungs. 27 

In making | recommendation a6 to the definition of an 

mabestos fiber, ORC recommended that the maximum diameter 

considered be three microns. 

, 
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The choice of the maximum diameter for an asbestos fiber 

was based on studies done on fiber deposition, clearance and 

long-term retention of asbestos fibers. Researchers, in one 

case, noted that amphibole fibers found in the lungs have a 

maximum diameter of 3um, 28 

Recent work done on retention rates related to fiber 

length and diameter found that the most critical factor was i. 

fiber length, but also that the curves of retention vs. diam- 

eter suggested a maximum retention at about 0.8 microns, with 

a rapidiy falling retention rate as diameter approached 2.5 

microns.29 The same author reported that, in general, airborne 

fibers with a diameter greater than 1.5um are found in quite 

small numbers in lung studies. Others have reported that it 

is unusual to recover a fiber greater than one micron in diam- 

eter from the lung. 39 

(b)(S) “Action Level" 

An action level concept is used in several aspects of 

this proposed standard to trigger implementation of protective 

programs. These are programs considered necessary for surveil- 

lance (medical exams, air monitoring, etc.) where exposures 

may Still be well below the permissible exposure limit. This 

provides employees with an extra margin of safety, and assures 

employers of continued compliance with the P.E.L. A concentra- 

tion of 0.1 fibers per cubic centimeter was chosen since this 

‘is widely recognized as the lowest level at which airborne 

concentrations of asbestos can be measured by the accepted 

“methods with even a low degree of reliability. 

(b)(6) "Competent Person” 

This definition applies to the paragraph of the proposed 

Standard in which initial determinations of potential exposure 
Vee 
‘Ata, wo at 

Organization Resources Counselors Inc. h3 FStreet NMA Wastungion DC 20000 
UCC 004321

Union Carbide trial exhibit UC-2213: Organization Resources Counselors Asbestos Task Force Mailing: Mattheis…
ACL Doc 17223 · Page 97 of 194

Published by AsbestosClaims.Law

asbestosclaims.law/library/17223/97

https://asbestosclaims.law/library/17223/97


TE ed ee ll Sena ee NE Re tree oe 

6/3/83 

10 

are requifed. Thus, the standard would require anyone making 

these initial determinations to be able to demonstrate compe- 

tency to do so. The degree of qualification necessary under 

this definition could vary according to the conditions being 

evaluated. For example, an industrial hygienist might be re- 

quired to evaluate complex operations, but a trained, expert- 

enced supervisor could evaluate a routine operation of limited 

scope, The burden to demonstrate competency i¢ thus placed on 

the emplover end the degree of competency required is left in 

performance language. 

(b){7) “Exposure” 

This definition means that for the purposes of this 

regulation. OSHA should consider only the concentration of 

asbestos fibers per cubic centimeter of air that an employee 

actually inhales into his or her lungs. For too long, OSHA has 

maintained that exposure could reasonably be defined as being 

the game as the ambient concentration in the workplace air, 

regardless of the use of respirators. This is not to say that 

respirators are the answer in all situations, for they most 

certainly are not, An employee is exposed to asbestos fibers 

when and to the degree that they enter bis or her respiratory 

system and not before. If OSHA wants to set @ limit on ambient 

concentrations separate from the exposure levels, it should do 

so and defend it openly on that basis. 

(b)(8) "Practical 

This permits employers to use judgepent is developing 

control etrategies. Above all, it is to be emphasized that 

this does pot in any way imply that a cost-benefit analysis is 

being done in determining the leyels to which an employee is 

exposed. It would instead, persit the employer to better use 
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available resources in achieving the limit set in Paragraph 

(c). When used as defined here, this term would allow OSHA to 

retain a preference for engineering controls, without imposing 

any rigid hierarchy of controls. 

(c) Permissible Exposure to Airborne Concentrations of 

Asbestos 

ORC is recommending a permissible exposure limit, an 

eight hour time weighted average airborne concentration of 

asbestos fibers, of 0.5 fibers per cubic centimeter. Based on 

a review of the literature, present day exposure levels, feas- 

ibility for general industry, and the population potentially 

exposed, ORC finds that a PEL of 0.5 fibers/ec is capable of 

being complied with, reasonable and protective. 

In making its recommendation, ORC came to the conclu- 

sion that it was neither necessary nor practical to set dif- 

ferent levels for the major commercial varieties of asbestos. 

This is not to say that ORC does not recognize a difference in 

the relative risk of working with different varieties, but 

rather that outside of the asbestos producing and manufacturing 

industry it is rare to find a situation where employees are 

exposed to only one kind of asbestos. As discussed in the 

sutroduction, ORC recommends that the use of crocidolite be 

prohibited because of overwhelming evidence of the risk that 

. it presents to those who are exposed to it. 

The only places where employees would have known expo- 

sures to a single variety or to a known mix of varieties is in 

the asbestos producing and manufacturing industry. The number 

of employees involved in asbestos producing or manufacturing 

operations is relatively small cdmpared to the number in general 

industry. Estimates made by the U.S. Government indicate that 
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the number of workers in the US. asbestos manufacturing indus- 

tries ig around 35,000.31 fhe three U.S. operating aabestos 

mines employ around 600 workers. By contrast the employee 

population that may occasionally come into contact with asbestos, 

including garage mechanics and construction workers sunbers 

around three miliion.32 

Another reason ORC chose to recommend a single level 

for all asbestos varieties {8 the nature of most of the exposure 

in general industry. Most manufacturing establishments are 

actively attempting to eliminate all use of asbestos in their 

operations. Where there are substitutes (and there are many), 

4t 46 being replaced in new purchases. Where asbestos exists 

in a manufacturing establishment because of equipment installa- 

tion and insulation practices of the past, it is being removed 

as repairs are made and equipment is replaced. It ig precisely 

in the removal of old insulation in repair or demolition activ- 

itves where the majority of U.S. industrial workers are exposed 

to asbestos. 

The level of exposure existing in removal operations 

that are properly conducted 1s quite low, ag can be seen in 

Appendix A-3. Wet removal operations, where the workers are 

using appropriate protective equipment, should result in ex- 

posures that are considerably less then 0.5 fibers/ce. The 

nature and the multitude of the removal operations that are 

conducted over the course of a year in the U.S. chemical pro- 

cess or petrochemical industries alone would make it difficult 

to adhere to a multiple level standard for exposure to asbestos. 

For instance, if OSHA were to enact an asbestos stan- 

dard that had different levels for chrysotile, amosite and 

crocidolite, a company would either have to assume that a1) 

asbestos containing insulation tas crocidolite, or have each 
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piece tested before the removal operation 
was undertaken. 

Since over the past thirty years all three var
ieties of asbes- 

tos were used, often being mixed together,
 such a situation 

would require that an employer attempt to attain
 ambient levels 

of airborne asbestos fibers close to the detec
tion level 0.2 

fibers/cc for crocidolite as recommended by th
e British34 or 

have each piece analyzed. Sample analysis for asbestos variety 

would be both time consuming and expensive and would
 accomplish 

little in terms of worker protection. It would make more 

sense to have a single level because it would be easier to 

understand, apply, and enforce, and it would carry w
ith it the 

promise of greater worker protection from airbo
rne asbestos 

fibers. 

Another reason for recommending that a single permi
s- 

sible level be set for exposure to airborne as
bestos is that 

even the most benign variety, chrysotile, has bee
n implicated 

in some studies in the production of excess 
lung cancers. The 

International Agency for Research in Cancer (IARC) in conclud- 

ing a 1977 study on human occupational exposure to 
chrysotile, 

amosite, anthophyllite and mixed fibers contain
ing crocidolite, 

commented that exposure to all three asbestos varieties result- 

ed in pleural and peritoneal mesotheliomas .°4 

There is, of course much evidence to indicate that 

crocidolite is more dangerous for humans than is chrysotile
 or 

- amosite.32 This same study, however, points out that in 15% 

of the mesotheliomas occuring in Britain, there is no evidence 

of asbestos exposure. More recent work has shown that in an 

analysis of the lungs of mesothelioma victims, a
mosite and 

crocidolite were about equally present, and 
that chrysotile 

concentration was about the same as in the 
controls. 36 

. 
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AN animal inhalation study using commercial grade 

samples of chrysotile, amosite, and crocidolite found that 

there were no important differences in the carcinogenic poten- 

tial of the three varieties under the conditions of the exper- 

iment.3? The fibrogenic effect of the chrysotile wag, however, 

less that for the amphiboles. In another study, done on the 

relative production of fibrosis and lung cancer by the three 

main varieties of asbestos, it was found that more fi brosis 

and more lung tumoré were associated with the chrysotile expo- 

sures than for the amphiboles, even for exposures where the 

chrysotile mass was only 2/5 of the crocidolite mass and 1/5 

that of the amosite. The only lung cancers were found in 

animals exposed to chrysotile and evidence indicated that they 

were exposure related 38 Thus, studtes done by a variety of 

researchers have found that in animals, exposure to chrysotile 

is at least as damaging as amosite or crocidolite at equal 

respirable mass exposure concentrations and much more damaging 

for equal amounts retained in the lungs. Researchers also 

found that chrysotile asbestos contained more fibers per unit 

mass then the amphiboles and produced more lung tumors and 

fibrosis in animals exposed to equal numbers of fibers.39 

In humans, epidemiological evidence has indicated that 

cbrysotile asbestos produces fewer mesotheliomas than either 

amosite or crocidolite.49 #1 42 wnat these studies on humans 

@o not indicate is that crocidolsite is intrinsically more 

harmful for equal numbers of retained fibers. In this regard, 

if one compares the proportion of amphibole fibers relative to 

chrysotile in the size range greater than five microns, the 

proportion of amphibole will increase dramatically. 49 The 

literature discussed above suggests that there is a strong cor- 

relation between carcinogenicity and fiber length ae long as 

fibers retain their original configuration. 
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Two recent studies have examined the relationship be- 

tween mesothelioma and fiber type in several asbestos manufac- 

turing industries. The first, a preliminary report, examined 

mesothelioma and fiber type in three American asbestos factories, 

two of which used chrysotile exclusively and one which used 

chrysotile, crocidolite and amosite. The study “supports much 

other evidence that amphiboles are mainly responsible for 

mesothelioma, whereas chrysotile has little or no mesothelioma 

potential ,"44 

The second study examined the mortality of workers pro- 

ducing friction materials using asbestos. This study was done 

on 13,460 workers over the period 1942-1980. The only type of 

asbestos used, with two brief exceptions, was chrysotile. The 

results, showed, that compared with British national death 

rates, there were no detectable excesses of deaths due to lung 

cancer, gastrointestinal cancer, or other cancers. Eleven 

deaths in the study were due to plueral mesothelioma. A case 

control study carried out on those with mesothelioma, found 

that eight of the eleven had worked with crocidolite extensively 

and another was thought to have had intermittent exposure. 

The remaining two employees had spent most of their working 

lives outside of the establishment in question. Their mesothe- 

lioma could not be definitely attributed to chrysotile asbestos.4° 

A study done on workers in the British asbestos cement industry 

shows that chrysotile asbestos was used with no detectable 

‘effect on mortality, which is in sharp contrast to the excess 

mortality experienced by those groups working with amphibole. 46 

While there is evidence that crocidolite causes more 

mesothelioma in humans, animals studies indicate that chrysotile 

is at the least, very dangerous, and there is no justifiction 

for a separate higher standard for chrysotile asbestos. On 

PrN ey 
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the other band, there is abundant support for thea elimination 

where possible, of all exposure to crocidolite and other amphi- 

bole varieties of asbestos. 

Eatimating the Risk at 0.5 Fibers Per Cubic 

Centimeter of Air 

We have already discussed some of the factors that were 

involved in ORC’s recommendation of a PEL of 0.5 fibers per cc. 

The importance of selecting a PEL that is both achievable and 

protective has been discussed. The point has been made that, 

in fact, 0.5 fibers/cc is an achievable level, that the vast 

majority of American industry are already, or will be in the 

near future meeting this level for sirborne asbestos fibers. 

There are, however, a number of factors not yet dis- 

cussed that bear heavily on any decision to recommend a PEL. 

It has become fashionable, in fact almost required, that one 

calculate to six significiant figures the estimate of any 

occupational risk. Yet, it must be emphasized that such num- 

bers, for all the effort made, are still estimates. This is 

because they are ali based upon a great number of assumptions 

and unknowns. The unknowns include, in many cases, the actual 

concentration workers were exposed to, the duration of the 

eynnsnure, the characterization of fibers, the proportion of 

asbestos type (i.e. chrysotile, amosite, crocidolite or other) 

errors in sampling technology, changes in analytical technique, 

the inability of the optical, phase contrast microscope to 

“see” all of the thinest fibers, conversions from aillions of 

particles per cubic foot (MPPCF) to fibers per cubic centineter, 

differences between area and personal sampling using the same 

equipment, great differences in the diagnosis of asbestosis or 

fibrosis. the amount contributed to past etudics by smoking, 

the effect of seoking even where its prevelance is known, the 
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changing nature of exposure over the last 
twenty years, both 

in peak and average concentrations, and in the working years 

exposed. This list is by no means definitive, but i
t isa 

good indication that when we speak of "risk estimat
es" we must 

emphasize the estimate and not assume that we have found 

incontrovertible fact. 

In discussing the estimation of risk, one must o
f neces- 

sity also address dose/response relations. The Canadian Centre 

for Occupational Safety and Health (CCOHS) in discussing the 

problem of dose versus response held that:
 

“In our opinion, there are 0 scientific data in
 

the reports, nor in any studies relied up
on by them 

from which any firm conclusions can be drawn ab
out 

the shape of the dose/response relation. Indeed, 

the scientific data are so vague that we must
 ask 

whether scientific understanding of the dose
 /response 

relations is a practical reality and not an unattain- 

able goal of the scientific community engage
d in 

certain fields of research."4? 

The CCOHS continues further: 

“From the definition of dose/response relatio
ns we 

can see that it implies a correlation between
 dose 

and the proportion of the population affected by 

whichever asbestos-related disease we are consid
er- 

ing. But dose also implies a measurable quantity 

of asbestos inhaled or otherwise taken in b
y the 

people exposed to it. If we accept dose-response 

relation as a measured concept, we are 
accepting, 

in effect, that the correlation between dose of 

asbestos and the asbestos-related disease in 
O08 
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question is sufficiently atrong for thatever 

Purposes we choose to use dose/response relations - 

for. 

"But the dose of asbestos for human beinge at work 

or in the community at large has never been measured 

directly. Instead dose is inferred from the exposure 

known or presumed for the exposed population. Thus, 

for practical purposes such as risk estimation in 

connection with asbestos exposure, two reasonably 

&trong correlations heve to be presumed between: 

(a) dose and response, and (b) exposure and dose. 

If one or both correlations are veak theo the risk 

assessments are likely to be so wocertain as to be 

misleading. 

“A confusion appears to have srisen leading to a wide- 

gpread and fundamental misunderstanding about dose-re- 

sponse relation. This misunderstanding came about 

and is perpetuated because: 

1. Researchers report on what they call ‘dose-response’ 

relations”. The idea then grows that ‘dose-response 

relations' represent a scientific reality. The re-~ 

search ig not falee: the researchers have success- 

fully demonstrated the existence of something which 

they term ‘dose-response relation’. 

2. Individuals and organizations concersed with risk 

assessment, or other practical matterma, take the re- 

searcher's conclusions a¢ valid, and proceed on the 

basis that what is seeded can be deduced from some- 

thing the individuals and organizations regard as 

"dose-response relation’. 
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3. No one has established that the two ‘somethings' 

coincide scientifically."48 , 

Risk estimates then must be regarded as something better 

than a& guess, but less than proven fact. More useful than risk 

estimates are solid studies that correlate actual years of ex- 

posure to asbestos with the development of a variety of asbestos 

related diseases. These studies can give us an idea of the 

levels that will lead to disease in those exposed today. Studies 

such as those done by the British Occupational Hygiene Society 

(BOHS),49 McDonald and Fry (1982)44 and Berry and Newhouse 

(1983 )45, These studies and others give us an idea of what has 

worked, what is achievable, and what we must do to lower the 

risk. 

In recommending the 0.5 fibers/cc PEL, ORC has assumed 

that there is no safe threshold for exposure to asbestos fibers 

that can be proven by modern science. In reaching this conclu- 

sion, we follow the "Simpson Report” which stated: "For lung 

cancer the available data in man, all of which are derived from 

industry, show an increase in risk with increasing dose of dust, 

and we find no evidence within the range of dust levels studied 

for a threshold of dose below which there is no evidence of 

risk,"90 

There are a number of published studies that attempt to 

give a numerical reality to their estimates of risk. For in- 

stance, the NIOSH-OSHA Asbestos Work Group,°! (referred to as 

the NIOSH-OSHA Report) recommended a level of 100,000 fibers 

per cubic meter of air (U.1 fibers/cc) because that was as low 

as they believed the optical phase/contrast method of analysis 

could accurately measure asbestos fibers. Another recommenda- 

tion for a very low PEL came in-the draft "Preliminary Risk 

Assessment for Asbestos” done for OSHA by Drs. Han K. Kang and 
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Keoneth Chu which recommended that the highest level considered 

be 0.5 and the lowest 0.1 fibers/ce. 

The “Simpson Report’52 developed a table, which estimates 

the risk at various concentrations of asbestos fibers in the 

air. 

"If we take a5 ap example the column of Table 21 show- 

ing the levels at which a 1% excess of luog cancer deaths 

would occur associated with chrysotile, we find a range 

of figures from 5 fibres per ml] to 0.4 fibres per ml (for 

50 years). in other words, taking the various different 

sets of data and using different assumptions, we calculate 

that any value from 5 fibres per ml to 0.4 fibers per 

ml might lead to a yield of 13 excess deaths from lung 

cancer"®3 

The critical element in the above ig the conversion factor that 

is used to extrapolite from dust counts made using methods and 

equipment now considered obsolete and inaccurate. Modern fiber 

counting methods find far more fibers per sample for a given 

concentration than did older methods. 

Cumulative Dose: The Concept of Fiber 

Years/mi or ce 

An iaportant concept used iw estimating the extent of 

worker exposure to asbestos is fiber years per cubic centimeter. 

In general, one huncred fiber years is the total cumulative dose 

that would result from exposure to a constant dust concentration 

of 10 fibers per cc for eight hours per day and 10 years, or 2 

fibers/ec for 50 years or 0.5 fibers/ce for 200 years, 54 
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The BOHS Committee on Asbestos, examining non-cancerous 

disease conditions in the lungs of exposed workers in several 

asbestos manufacturing facilities found, using seven well defined 

events as diagnosed by a panel of physicians, that 

"....for cumulative exposures up to about 25 fibers yr/ml 

the probability that any one of the seven defined events 

occurs is less than two percent. For exposures less than 

50 fibers yr/ml the estimated probability is less than 

seven percent: for exposures up to 100 fibers yr/ml the 

(cumulative) probability increases to about 17-20%" 95 

Dr. Kenneth Crump, testifying before the Ontario Royal 

Commission on ASbestos, reported on lifetime risk assessment 

for workers in primary asbestos industries. Dr. Crump assessed 

the risk of developing lung cancer for a worker who was exposed 

for a least twenty years to a level of 2 fibers/cc. Dr. Crump 

used the 1980 study by McDonald of chrysotile mining operations 

as the basis for his calculations,56 

Dr. Crump found that for non-smokers, with a lifetime 

occupational exposure to asbestos at the 2 fiber/cec level, the 

loss of life expectancy in days ranges from 0.16 to 0.20 days. 

For smokers, using the same sources of data, the best estimate 

is a loss of 1.9 days to 2.3 days. 57 58 59 

There is, of course, room to criticize every study on 

one or another grounds, and, as we have indicated above, we do 

“not put overwhelming confidence in risk estimates. We will not 

attempt to critique each study individually, as it would be un- 

productive. We do find it useful, however, to briefly examine 

some of the problems with most, if not all, of the risk estimates 

. 
Gone over the last decade. 

v7
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Perhape the most serious problem in our view, is the 

difficulty in going from the historical conditions under which 

the data were gathered to the present day levels of exposure. , 

A number of suthora have commented on this situation, including | 

those who produced the "Simpson Report" 60 who caution that 

the long latent period associated with the development of 

asbestos disease means that: 

"... cases of asbestos related disease may occur many 

years after the workers has left the relevant job; 

(2) cases of disease occuring at present relate to 

conditions of work which are likely to have changed in 

the intervening period; (3) current trends in occurrence 

of asbestos related disease can give little indication of 

Fecent improvements or otherwise (say within the last 

decade) in working conditions; (4) & period of at least 

30 years may have to elapse before it is possible to give 

a definite answer concerning the introduction or control 

of an asbestos-related hazard; (5) in persons currently 

developing disease, data about the relevant dust levels 

is likely to be poor; (6) there is a serious risk among 

the uninformed of attibuting present disease frequencies 

to present conditions of work."61 

Ail of these problems operate to make an accurate risk estimate 

difficult. 

A related problem is the attempt to generalize too much 

from a atudy, however excellent, that wae done in one specialized 

industry. An excellent example of the problems this can lead 

to tg the Dement study.52 This study was done in a plant 

manufacturing textiles from chrysotile asbestos using the dry 

process. <A number of authors heave commented that the tertile 

forming process is likely to produce fibers with characteristics 
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that are different from those found in the asbestos cement or. 

friction materials business.©&3 64 If one based the bottom line 

of a risk estimate on the Dement study, ignoring other work 

that relates to different industries, then one could justify a 

0.1 fiber/cc level. To make a decision on such a narrow basis, 

however, is to practice bad science. The authors of the British 

"Simpson Report" comment that: 

"There is also uncertainty about how far it is reason- 

able to derive from data about asbestos textile workers 

conclusions extending to all situations where occupational 

exposure to asbestos occurs."65 

Nature of exposure: Intensity vs. Duration 

In almost all studies of past exposures, determining 

the actual levels and varieties of asbestos that workers may 

have been exposed to is difficult. Recent studies have indi- 

cated that it is important to understand the nature of the 

exposure in terms of how the concentrations varied over time. 

Were most of the exposures in the form of short periods of 

high concentration followed by longer intervals of relatively 

low level exposure or were exposures at a fairly continuous 

level over the time frame examined? This relation can be 

critical to the eventual development of disease in those ex- 

posed. Dr. Hans Weil testifying before the Royal Commission 

“on Matters of Health and Safety Arising from the Use of Asbestos 

in Ontario, stated that both duration and intensity of exposure 

are important. &6 

Predictions of risk for workers with long-term, low 

level exposures, from epidemiology done on workers who had in- 

tense short term exposures, is fraught with problems. Dr. 

Kenneth Crump testified that: 
Osenens) 
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"One should try to match the exposure patterns in the 

population for which you vant to estimate risk... some 

etudies, I think which bave very short exposures are 

inappropriate for estimating risks from long-term 

exposures.” 97 

The basic asbestos clearance mechanisms, discussed above in 

relation to fiber characteristics, are more likely to be over- 

whelmed by short intense exposures than steady, lover levels 

of asbestos fiber inhalation. Dr. W. Nicholson testified 

that: 

“The possibility is that intense exposures may over- 

whelm clearance mechanisms and thus you have more fibers 

retained in such circumstances, 68 

Dr. J. Peto testified to the Ontario Royal Commission that: 

“Another possibility. which is what I wae talking about 

there, is that, in fact, transient high exposures are in 

fact @ major source of risk, and thia basn't been examined 

in proper detail. It could be very easily. It’s simply 

a matter of doing a lot of detailed measurements, both 

personal and static measurements, and seeing whether the 

areas under the large peak actually account for a sub- 

stantial fraction of the total inhaled asbestos. This is 

something which hasn't been very well studied, and that 

gould certainly be one explanation for this failure .*6? 

The CCOHS, in commenting upon the problems of risk 

eutimation/risk prediction examined the prodieme aseociated 

with averaging a1] expogzures over long periods and ignoring 

the potential effects of high intensity exposures. 
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“For diseases with relatively long latent periods, 

cumulation-response relations possess the same weak-— 

ness aS years of exposures/employment response rela- 

tion. So far, however, we have traced no studies 

which have adequately dealt with the question of 

fluctations in the course of a working day. 

“Nearly all the studies which present cumulation- 

+ response relations are dependent upon asbestos mea- | 

surements averaged over year-long periods. So far, 

we have identified not one study with data relating 

to averages taken over less than eight hours, 70 

The procedures used for data-gathering up to the 

present, at least, absolutely preclude the possibility 

of finding out the significance of fluctations over 

hours or days, a potentially important factor affecting 

the long term risk of asbestos-related disease. 

The prevalence of asbestos-related disease has been 

shown to increase after exposure to asbestos has 

apparently ceased. This observation demonstrates 

that any simple approach based on averages, and/or 

years-of-exposure/employment-response relation, and/or 

the cumulation-response relation are inadequate as an 

explanation of the nature of asbestos-related disease."71 

; Dr. Phillip Enterline testified to the Ontario Royal 

Commission that it was his belief that: 

"High intermittent doses probably have dispropor- 

tionately large effects on disease" and that they are 

also "about the only way that I can explain the 

very high cancer incidence that you observe in insulation 

workers". 72 

— a a nn 
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Million Particles Per Cubic Foot to FPibers/cc 

Conversions from Historica) Data 

In order to draw reasonably accurate conclusions about 

past eaposures, one must be able to relate the frequency of 

disease with particle/fider counts. However, methods in use 

have changed drastically over the last 20 years. Some of the 

factors that may cause difficulties are: 

(a) The sampling instrument used; 

(b} The location of the sampling instrument 

relative to the worker; 

(c) The nature of the dust counted (ail 

particles, or fibers only); 

(d) The evaluation techaique. 7/3 

Hefore 1964 the most commonly used instrument in Britain 

was the thermal precipitator, while in the U.S. it was the 

midget impinger. Present day asbestos sampling operations use 

the membrane filter almost exclusively. Work has been done 

comparing the nature of the results from sampling conducted 

with the midget impinger and the membrane filter. This work 

pointed out that fibers a few tenths of a micrometer in diameter 

Might not be collected in the fapinger, and if collected, would 

“ got settle to the bottom of the counting cell in the allotted 

time, and tf they did, would not be visible by the optical 

Bicroscope technique. Membrane filters were counted for tots) 

fibers, for fibers longer than 10 micrometers and a proportion 

for fibers longer than 5 micrometers. The ratio found for 

comparison was for every mppcf counted by impinger, the membrane 

filter method found 10 per cc. If only fibers longer than 5 
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micrometers were counted. the membrane method found 6 fibers/cc, 

or 3 fibers/cc longer than 10 micrometers for every one found 

by the impinger.?4 

Comparisons of the British thermal percipitator with 

the membrane filter method gave a ratio of 14:1. That is, for 

every fiber longer than five micrometers found by the thermal 

percipitator, the membrane filter found 14.75 Another factor 

that effected British work was the fact that they started using 

the graticule counting method much later than the U.S. One 

estimate of the combined effect of these changes are that for 

every 2 fibers counted in 1968, present day counting might 

find from 4 to 10 fibers/cc. 76 The conversion factor that 

is selected for a particular early study is critical to the 

element of risk that is found. Much of the controversy over 

differing interpretations of early studies goes back to the 

method of doing mppcf to fibers/cc conversions. Most present 

day studies in Britain use a conversion factor of 2-3 to convert 

early studies to modern methods. 77 78 

Personai Sampling vs. Static Sampling 

Another factor that can introduce error or at least 

uncertainty into the conversion of early work even with the 

membrane filter is the use of personal sampling techniques. 

In general, it has been found that personal sampling gives 

_- higher fibers/cc counts than area (static) sampling.’9 One 

@roup made a systematic study of the information availadle on 

this problem and concluded that (a) most personal sampling 

results are higher than static sampling, (b) the differences 

are greatest when the two samples are taken far apart, or far 

from the source, (c) in some cases personal samples were lower 

than static, (d) in general, “thé correlation coefficient 

between personal and static measurements is statistically WER 2 
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wignificant, but even #0, no consistent relationship of greet 

practical utility could be found tn the limited data avatlable™ 80 

Problems with the Membrane (Willipore) Pilter Method ‘ 

As more individuals and groups have attempted to compare 

the results of membrane sampling, it has become apparent that 

there are great differences, both systematic and random. between 

the. results of different users of thig method. In one study 

eaperienced laboratories vere compared with novice counters, 

both using the same ingtruction from start to finish. The mean 

counts of the novices were about one half those of the more 

experienced laboratory, and one isolated laboratory not using 

the same instruction set found only 1/4 of the fibers of the 

experienced group. 8} 

Recently the Asbestos Information Association of 

North America completed a study of the accuracy and sources of 

error in the asbestos analytical technique when counting low 

concentrations of fibers. This investigation consisted of a 

balanced, incomplete round-robia sample exchange among 46 

participating laboratories, with 1,774 samples and 2,315 fiber 

counts. This study emphasized the measurement of workplace 

exposures to chrysotile asbestos at concentrationz less than 2 

fibers/cc and looked for fibers longer than 5 microns. Twenty- 

aeven uf the participating laboratories were members of the 

NIOSH laboratory quality assurance program. Three types of 

sample comparisons were made: (1) Intralaboratory-intrafilter, 

where counters in the same jaboratory performed replicate 

counte on segments from the same filter. (2) Interlaboratory- 

idaterfilter where different laboratories made replicate counts 

on the same filter. (3) Interlaboratory-ioterfilter where 

each set from a simultaneously collected pair of samples was 

counted by a different laboratory. The coefficient of variation 

(CV) for the three was: (1) =00,28, (2) *+0.35, (3) - +0.55.62 
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These results indicate that laboratories now being oper- 

ated under the best currently available quality control program 

have random. within-laboratory errors in sample evaluation 

(intralaboratory-interfilter) that give a variability several 

times larger than would be predicted from Poisson considerations 

alone. The inclusion of systematic errors in sample evaluation 

between laboratories resulted in only a small increase over the 

random errors already present. If one adds in the Known random 

errors present in sample collection, the total gives a substantial. 

further increase in variability.83 

Perhaps the most significant finding of this study was 

that below 0.5 fibers/cc the use of confidence limits is not 

justified except as a qualitative indicator. The authors 

conclude that "Since a formal procedure for the detection 

limit problem is not included in NIOSH P&CAM 239, the discussion 

of detection limits is, of necessity, somewhat hypothetical. 

Nevertheless, it is apparent that it is not possible to detect 

workplace asbestos levels in the range of 0.1 fibers per cubic 

centimeter with statistical reliability ."84 

This finding was in sharp contrast to the results of a 

NIOSH study of the same method done in 1979. The NIOSH study 

concluded that the coefficient of variation did not greatly 

exceed that expected for a Poisson distribution.85 

In British government laboratories using experienced 

counters, the coefficient of variation ranges from 1.0 for low 

“fiber concentrations to 0.25 for counts of 50+ fibers/cc .86 

Ogden finds these results to be “consistent with a model in 

which a subjective variation with a standard deviation about 

20% of the mean count is superimposed on the Poisson Veriation."87 
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Another group examining data from historical studies and 

comparing sample collection and analytical techniques #ith 

those presently in use in Britain, commented that “Results 

from this type of analysis are recorded as fibree/ml and are 

known to have @ standard error of * 40% of the mean from 

monthly observations of performance of the counting team, "88 

This means that using the best available modern 

optical, phase contrast analytical methods, it is virtually 

impossible to count asbestos fibers at any concentration below 

0.8 fibers/cc with statistical accuracy. An OSHA standard eet 

ata figure significantly below 0.5 fibers/ce would thus be 

vulnerable to charges of inaccuracy and infeasibility. 

Counting Fibers with the Electron Microscope 

Sctentifically, there is little question that the optical, 

phase contrast method for counting asbestos fibers lacks accuracy 

hen the fiber concentration is low, that is below sbout 0.5 

fibers/cc. Studies of asbestos samples that have been counted 

using a variety of optical methods and then checked using 

several electron microscope methods have consistently demonstrated 

that the optical methods fetl to detect a significatnt number 

of fibers. The practical limit of detection for phase contrast 

optical microscopy has been reported to be between 0.36 um and 

O.21um. 84, BO 

The electron microscope has much greater resolution 

capability than the optical microscope. Additionally, this 

instrument has the capability to incorporate other refinements 

such as Selected Area Electron Diffraction (SAED) that enable 

it to do crystal structure analysis. The Tranamission Election 

Microscope (TEM} ts capable of resolution down to c.1 um or 

less with the best equipment, but even so is not capable of 
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giving unequivocal identification of ail asbestos fibers. 

This is particularly so when attempting to make the distinction 

between asbestiform amphiboles and their polymorphs. A success 

rate of only 50% in this differential identification has been 

reported in the literature.9! , 32 

The Scanning Electron Microscope (SEM) has been reported 

to be capable of resolving down to the region of five nanometers. 

This fine resolution is, however, adversely affected by factors 

such as poor contrast, instability, and “noise” in the image 

which make the detection of very fine fibers difficult. One 

author, comparing the capability of the TEM and SEM came to 

the conclusion that the SEM has a practical limit of approximately 

O.1 um diameter. Down at the 0.1 um level, variations in the 

ability and habits of the individual operators become significant 

-elements in detection.93 ’ 

A recent comparison of the fiber detection ability of 

two widely used and accepted optical, phase contrast analytical 

methods with electron microscope methods showed a large consis- 

tant difference.94 The TEM instrument, used with two different 

methods of sample preparation, found significantly larger numbers 

of asbestos fibers than the optical phase contrast methods. 

This difference 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. For fibers longer 

than 5 microns in length and greater than 0.3 microns in diam- 

eter, the findings of the TEM and the optical phase contrast 

methods have a high correlation coefficient of 0.87,95 

This suggests that the historical concentrations may 

have been from 2 to 4 times higher than calculated in most 

conversion methods.9& Additionally, this work suggests that 

the only way that OSHA could justify a PEL for asbestos of 0.1 
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fibers/ce would be by requiring the use of the electron micro- 

scope for a1] counting. However, 4% must be noted that such 

& requirement for the use of the TEM OR SEM at @ PEL of 0.1 

fibers/cc, would be the same ss requiring a PEL, at least 2X ‘ 

lower or 0.05 actual fibers/ec. It is doubtful that such a . 

grop in PEL could be justified as either cost effective or 

reasonable. 

. There are other drawbacks to requiring the use of the 

electron microscope for the counting of asbestos fibers for 

regulatory purposes, The first and most obvious is the need 

for a vastly expanded number of instruments. This equipmeot 

is expensive, costing in the range of from $25-50,000 dollars 

for a minimum machine, not counting the costs of operators, 

support and training. Additionally, the time requirements and 

difficulty of epecimen preparation would make the routine use 

of the TEM prohibitively time consuming and thus expensive. 

The SEM has fewer drawbacks than does the TEM. However, the 

direct on-screen viewing mode, which aliows the most rapid 

evaluation, is also the least sensitive in terms of fiber size 

and the most sensitive to noise and operator variation. Ad— 

ditionally, there hes beeo little sork done comparing counts 

found by various laboratories using the SEM or TEM. 97? 

In summary, the use of the TEM or SEM have 6ignificant 

advantages in terms of scientific and technical precieion in 

counting. At the same time, both electron sicroscope methods 

would be much more expensive than the phase contrast optical 

microscopy. If OSHA should reduce the PEL for asbestos to 

0.2 fibers/cc, it cannot use the optical phase contrast micro- 

scopy method for fiber counting because of large inaccuracies 

below 0.5 fibers/ce. At the same time, work done with the TEM 

and SEM has indicated that even the best modern fiber counts 

done with the optical phase contrast mehtod are from 2-4 times 
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too low for long thin fibers. This means that Tisk estimates 

done using conversion factors based o
n optical microscopy 

methods underestimated the exposure by a factor of from 2-4 

times, and thus have found too high a risk 
at the stated fiber/cc 

concentration. At the same time, a PEL of 0.1 fibers/cc, using 

the electron microscope, has the same effec
t as lowering the 

PEL from 2-4 times. 

The Actual Exposure Levels of Employees at Ri
sk 

Before any reasonable regulatory framewo
rk can be con- 

structed for exposure to asbestos, it is necessary to ascertain 

with a high degree of certainty exactly what present ex
posure 

levels are. Most exposures to asbestos fibers no longer t
ake 

place in the asbestos producing or manufacturing 
industry. 

Rather, most exposure to asbestos in general
 industry comes 

during removal, maintenance and demolition op
erations. These 

are not continous operations, and the great growth in consc ious- 

ness of the dangers of asbestos, means that 
such operations 

will not often be taken casually. 

Another factor that bears heavily on the e
xposure of an 

individual worker is the general level of
 compliance that is 

achieved within his or her workplace. The British have examined 

-uiS problem in the “Simpson Study”, and h
ave come to the 

conclusion that: 

“a comparison with the health standard f
or ionising radi- 

ations (5 rems per annum) may be helpful. The standard 

is such that there is likely to be an incr
ease in cancer 

mortality from 20% (which is the proba
bility of a member 

of the general population dying from canc
er from ell causes) 

to 22% of all deaths if workers are expose
d to this level 

annually for 50 years. However, the great majority of 
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workers are only etposed to much tower levels, and it ts« 

estimated that the overall excess mortality from cancer 

is thus reduced to an average of 0.2%. If we ansume 

that the exposure pattern for asbestos vorkers ig raughly « 

the same as for workers exposed to ionising radiation 

(that is the average exposure will in prectice be about 

one-tenth of the limit set}, then we should look for the 

exposure level associated with a 2% excess mortality 

among the most highly exposed. Since very approximately 

half the mortality attributable to chrysotile is due to 

lung cancer end half to asbestosis, this suggests that we 

should look in the column headed 1% in table 21, which 

deals with Lung cancer only. The chrysotile levels Ln 

this column range from 5 fibers/ml to 0.4 fibers/mi.°98 

Thus, if a PEL is set at 0.5 fibers/ec, the actual 

exposure of the great majority of workers will be one tenth of 

that or .05 fibers/ec. This analysis does not take into account 

the effect of modern respiratory protective equipment that wil) 

Bive a protection of factor of at least 5 in almost all cases, 

and the fact thet most workers are not exposed to asbestos 

above ambient levels when not actually handling asbestos. To 

reiterate, the average asbestos worker is not exposed to the 

levels found historically in the asbestos insulation industry 

or mining and manufacturing. Nor does the average worker who 

occasionally handles asbestos have the unprotected, consistent 

exposures, year after year, that are assumed in most risk 

estimates. 

The length of time that « worker is employed in industries 

where asbestos exposure is m problem also needs to be considered. 

In 1883, few employees have working careers with the sane 

employer or even industry of 50 years, which is the standard 

Rssumption that most risk actinates make. As Julian Peto noted 

Organization Resources Counselorg ing, mus bsiren NIA Washington It aun 

UCC 004346

Union Carbide trial exhibit UC-2213: Organization Resources Counselors Asbestos Task Force Mailing: Mattheis…
ACL Doc 17223 · Page 122 of 194

Published by AsbestosClaims.Law

asbestosclaims.law/library/17223/122

https://asbestosclaims.law/library/17223/122


6/3/82 

35 

in testimony given to the Ontario Royal Commission, "25 years 

would be a more realistic estimate of working lives."99 of 

course, an estimate of 25 years instead of fifty years would 

drastically reduce the estimate of risk, and to do so would be 

more in accord with the reality of the working world than 50 

years. 

The Effect of Smoking on Asbestos and Lung Cancer 

When it comes to the detrimental effect of smoking on the - 

health of asbestos workers, there iS something close to unanimity 

of opinion. 

The CCOHS Report found that all four of the risk 

estimates/reports evaluated agree on the following in regard 

to the effects of smoking: 

"(a) The effects of tobacco and asbestos are known 

to interact synergistically (cause an effect 

above and beyond separate effects) in smokers 

exposed to asbestos and result in an increased 

incidence of lung cancers. 

(ob) Smoking has little or no effect on the occurance 

of mesothelioma. 

{c)} Smoking has little or no effect on the occurrence 

of asbestosis although a smoking history may lead 

to pulmonary complications."100 

There is less agreement over’ whether the effects are 

additive or in fact multiplicative. The BOHS study 

committee found that the effect of smoking cigarettes is one of 

the main contributing factors to malignancy of the lungs among 

asbestos workers. and that its effect was not simply additive.101 

- o = Name iad ae vene ne 
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Another study found that asbestos workers who smoke are 

$53 times more likely to develop lung cancer than the general 

population. Heavy smoking asbestos workers have a risk 87 times 

greater that the general population. Non smoking esbestos 

workers have a risk of developing lung cancer 5S tines higher 

than the general population, 102 

For an epidemiology study to be instructive and useful, 

it Bhould include the smoking history of the individual partic- 

ipants. Studies that are unable to do this because of a lack 

of data, should be discounted severely when making risk estimates 

for factors other then mesothelioma, 

(d} Compliance Policy 

A written compliance program to reduce employee exposures 

to levels at or belo both the PEL and the ceiling limit is an 

integral part of any overall asbestos control program. The 

written program must be individually structured to address the 

specific problems, sources of exposure, and unique circumstances 

that characterize each employer's particular situation, 

Tne wording proposed in section (dad) is performance 

oriented to allow employers sufficient flexibility to adapt 

reepliance programs for their specific work places that are 

effective, practical and cost-efficient. The important measure 

of the written compliance program ts not length, complexity. or 

‘ adherence to s mandated structure, but rather whether or not it 

accomplishes the desired goal; pamely, reducing employee 

exposures to or below the PEL and the ceiling limit. 

There is littie constructive value in requiring en 

employer to prepare a written compliance program if no employees 

are exposed to airborne asbestos fibers at levels above the 
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action level. The action level, even though below the PEL, was 

chosen as the trigger mechanism for a written compliance program 

for several reasons: 

e While the action level is below the PEL, both 

the action level and the PEL are 8 hr TWA levels 

and do not guarantee that the ceiling limit is 

not exceeded. 

e Monitoring results are subject to variability in 

actual exposure from day to day as well as errors 

in sample analysis. 

° The action level is a recognized benchmark for other 

provisions of the asbestos standard; introduction of 

a separate benchmark to trigger a written compliance 

program would only add needless complexity to the 

standard. 

(e) Methods of Compliance 

This recommended standard requires employers to insti- 

tute engineering controls to the extent feasible to control 

employee exposures to airborne asbestos fibers below Permissible 

Exposure Limits. If engineering/administrative controls are 

not effective in reducing exposures below the PEL, then respi- 

ratory protective equipment must be used to meet the PEL. 

Engineering controls, work practice controls, adminis~ 

trative controls, and personal protective equipment are the 

three basic methods of exposure control utilized by industrial 

hygienists. These terms are frequently misused, and for purposes 

of this recommended standard, they are clarified: 
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“Engineering Controle” employ mechanical aeans 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; closed material handling 

systems; product substitution or process redesign to eliminate 

the contaminant, and dilution or exnaust ventilation. 

“Work Practice Controls” accomplish the same results as 

engineering controls, but rely upon employees to repeatedly 

perform certain activities in a specified manner so that airborne 

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. Goad 

work practices are often required in conjunction with engineering 

controls; for example where employees perform an operation 

utilizing an exhaust hood, they must perform their work in such 

@ way as to maximize the efficiency of the ventilation equipment. 

Work practices also incorporate administrative controls 

within their scope. Administrative controls simply involve 

moving the employee to a place of lower exposure or reducing 

work hours so that daily, time-weighted average exposures are 

reduced, This type of control method does not act in any way 

on the source of the emissions. 

“Personal protective equipment” is a method of exposure 

control that isolates the employee from the emission source. 

Respirators are the primary type of personal protective equip- 

ment used when the concern is protection from an tahaled 

air contaminant. 

The priority of control methods required by this rec- 

ommended standard, i.@., use of respiratory protection only 
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as a supplement to engineering 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 contaminant standards promul- 

@ated by OSHA. The rationale behind this approach is based 

primarily on two principles. One is that protection of the 

employee is usually most effectively attained by elimination 

or minimization of the hazard at its source, which work prac- 

tices and engineering controls are both designed 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 asbestos. 

It acts on the source of the emission and eliminates or reduces 

employee exposure without reliance on the employee to take self- 

protective action. This method encompasses product substitution, 

process or equipment redesign, process or equipment enclosure, 

exhaust or dilution ventilation, and employee isolation. Once 

it is implemented, it protects the employee indefinitely, subject 

to periodic preventive maintenance. Work practices also act on 

the source of the emission, but rely upon employee 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 method 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 the hazard at its source, they have 

been given equal status in the standard. 

Administrative control, as a type of work practice, is 

also included in the group of primary methods of exposure con- 

trol that must be used before respiratory protection. The 

approach in this recommended standard is primarily a result of 
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recognizing the important role of work practices and clarifying 

the definition of the term “work practices” to include “admin-~ 

istrative controle". These terms have been somewhat ambiguous 

ip that the term “work practices" has been commonly thought to 

include employee rotation or other administrative types of 

control. However, OSHA's policy has generally been to deempha- 

size the use of administrative controls because they not only 

fail to eliminate the hazard but they expose more workers to 

the, contaminant, although for shorter periods of time. 

Respiratory protection, in most instances, may not be 

as effective as engineering or work practice controls in re- 

ducing employee exposures below the PEL. Respiratore do, 

however, serve a useful function vhere engineering and work 

practice controls are inadequate. They can provide supple- 

mentary interim, or short-term protection, if they are properly 

selected for the environment in which the employee will be 

sorking. 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) is intended to impose 

on the employer the obligation to evaluate and implement feasibie 

aiv ai fective engineering/work practice controls before proceeding 

to respiratory protection. OSHA's interpretation of “feasible” 

and “effective” may vary from industry to industry, since 

controls which are “feasible” and “effective” for one industry 

‘segment may indeed not apply to another segment. 

(f) Personal Protective Clothing” 

This paragraph contains requirements that the employer 

provide protective clothing appropriate for the hazards associated 
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with asbestos. The purpose is to assure that employees who 

are exposed in excess of the PEL'’s or who become contaminated 

with asbestos do not expose fellow employees to asbestos or 

carry asbestos from the workplace into the home. Also, this 

paragraph specifies that contaminated clothing be removed in 

change areas specifically established for removal of protective 

clothing. In most instances, this change area will be located 

immediately adjacent to the work area, thus administratively 

controlling the wearing of contaminated clothing outside the 

work area, and minimizing the duration of potential exposure 

to asbestos. 

The paragraph did not specify the frequency for which 

protective clothing must be provided; this is dependent on a 

number of variables (air concentration, surface contamination, 

wet or dry state, etc.), and should be left to the employer 

for administration. The paragraph does not specify the type 

of clothing to be provided (e.g. synthetic, cotton). Due to 

the diversity of environmental conditions encountered, the 

scope of the work to be accomplished, work location, and other 

factors, the emplover should be allowed the flexibility of 

utilizing appropriate types of clothing without compromising 

emplovee health. 

Although the paragraph specifies the use of protective 

clothing when PEL's are exceeded, it should be recognized that 

asbestos is frequently worked in a wet state to reduce air 

levels below PEL's. "Wet" material could adhere to clothing. 

‘In this and other instances protection is required to minimize 

employee's exposure to asbestos (as it dries, for example), 

even though PEL's are not exceeded. ~ 
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(g) Hygiene Facilities and Practices 

The use of personal protective equipment and clothing 

will not achieve maximum protection for employees unless sup- 

plemented with facilities and practices for personal bygiene. 

The requirements of section (h) provide the basis for achieving 

this protection while still allowing the employer sufficient 

flexibility to adapt the basic requirements to individual fa- 

etlities. 

Change areas should be provided for the removal of protective 

equipment and clothing at fixed work locations. It is both 

practical and good hygiene practice to require change areas at 

these fixed locations. The basic object of the change area 

requirement is to minimize contamination of pon-asbestos work 

areas or other facilities used by employees. In the case of 

non-fixed work areas. or mobile employees and creva, fixed 

change areas such ee locker rooms are not only impractical, 

but may defeat their intended purpose if employees have to 

travel any distance in their contaminated clothing. In cases 

Buch as these, &@ More practical solution is to remove pro- 

tective clothing such as coveralls at the completion of the 

task for which they were required. The contaminated clothing 

can then be placed in appropriate containers either for reuse, 

laundering or disposal]. This approach will minimize contam- 

ination of public areas or vehicles in the case of mobile vork 

forces. 

The requirement for washing facilities provides those 

elements that are necessary for employee protection whenever 

employees are required to use respirators or wear protective 

clothing. The essential element is that employees wash al} 

exposed areas. The small incremental gain in protection that 

may be afforded by requiring shover facilities and mandatory 

taking of showers vould be negligible at best. 
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The requirement for storage of clothing is flexible in 

that it does not mandate one method over another. The basic goal 

is to prevent contamination of street clothing and clothing 

which may be worn by another employee. This requirement may be 

satisfied by provision of special lockers or special containers 

The requirements for laundering are straightforward and 

intended to provide protection for fellow emplovees, laundry 

personnel and the general public. The requirements do not 

preclude the use of disposable protective clothing, provided 

that such contaminated clothing is placed in sealed containers 

and appropriately labeled prior to disposal. 

(nh) Method of Measurement 

A variety of analytical techniques have been used to 

quantify asbestos fibers in air samples. All of the methods 

that have been used have some limitations. Utilization of the 

membrane filter method at 400-450X magnification is recommended 

for a number of reasons: 1) most historical data is based on 

this method and relating new exposure data to old is important 

in evaluating control measures and epidemiological information. 

2) other available methods (Electron Microscopy, X-Ray Diffrac- 

tion, Differential Thermal Analysis} require highly specialized 

techniques and other costly equipment not generally available. 

(i) Monitoring 

An initial determination must be made in workplaces 

where asbestos is present or used to evaluate whether poten- 

tially hazardous concentrations of airborne asbestos fibers 

may be present. This determination may be based upon past 

sampling data or professional judgement, taking into account 

work practices, the asbestos form, engineering controls, the 
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amount of asbestos present, etc. Such determinations should 

be kept in written form, outlining the rationale used. This 

initial determination is the basis for whether or not monitor- 

ing is required. 

If the initial determination indicates that emplovees 

may be exposed at or above the action level, initial monitoring 

must be performed to determine exposure levels. This monitoring 

must be done to determine whether other provisions of this stan- 

dard need to be followed to protect the health of the employees 

exposed. If sufficient sampling date exist for similar jobs 

performed under similar conditions such that reasonable estimates 

of exposure may be made based on sound statistical analysis, 

initial monttoring need not be performed. 

If. as @ result of initial monitoring, it is found that 

th- PEL 18 exceeded. sampling should be repeated with such 

frequency that true exposures to the employees may be determined. 

Specitic intervals for sampling are not required because of 

the variation in the frequency and types of exposure. It 

sould make no sense to require the same sampling frequency for 

regular and infrequent exposures, for example. maintenance 

personnel engaged in periodic work involving asbestos containing 

materials. 

(i) Caution Signs and Labels 

1. Caution signs: This paragraph is reworded slightly, 

but is not substantially different from the current 

OSHA standard. 

2. Sign apecifications: This propogsl simplifies the 

sign requirements afd eliminates unnecessary detailed 

specifications in favor of a more performance oriented 

-- pene cages e Ea 
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approach. This new specification contains a very 

clear warning, which is more strongly stated than the 

one presently required. It also allows flexibility 

concerning other instructions which may be included. 

This places the burden on the employer to make certain 

-that the signs will be appropriate for each particular 

Situation. This approach, when coupled with the required 

employee training programs will offer greater assurance 

of emplovee protection than the current one. 

3. Caution labels: This paragraph is unchanged from the 

present standard. 

4. Label specifications: The wording of the warning 

label has been made more explicit and upgraded from 

a mere "caution" to “danger”. The fact that the 

greatest hazard is the cancer risk is specifically 

Stated. The recommended standard also permits (and 

thereby encourages) additional warnings or instruc- 

tions to appear on the label, provided thev do not 

diminish the overall warning. 

(k) Housekeeping 

This section is designed to assure that asbestos ex- 

posures will not result from poor handling practices. Specific 

direction is provided to emplovers regarding handling and 

disposal of asbestos waste. 

(1) Record Keeping 

This section imposes on employers a duty to maintain 

records of personal and environmental monitoring. These 

requirements are more specifically defined in 29 CFR. 1910.20, 
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Thus, the recordkeeping requirements herein are consistent with 

those generslly applied by OSHA. 

Employee exposure records must be provided upon request 

to employees, designated representatives, and the Assistant 

Secretary. This requirement assures that employees and their 

designated representatives can obtain access to these records 

for purposes of diagnostic investigations and to identify 

instances where employee exposure to esdestoOs many have occurred. 

(mr) Employee Notification 

This paragraph requires that emplovces be notified of 

their exposure. The emplovee has a right to know to what 

extent he or she is exposed. and the employer has an obligation 

to make this information available to the employee. 

Workers have an important part in the overall] effort 

to reduce ond maintain exposures at acceptable levels, When 

the sorker is aware of persona] exposure, he or she can better 

understand the reasoning behiod the controls used to reduce 

exposures and make a better effort to utilize these controls 

to the fullest. 

Although this information is available to the emplover 

through 29 CFH 1910.20, the benefits to be gained from additional 

motitication can outweigh the clerical or other costs of such 

notification, 

Personal protective equipment is not taken into 

consideration when determining if an employee has been exposed 

abowe established limits. Personal protective equipment ts 

less effective if it is not properly worn or if it malfunctions. 
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Making employees aware of exposures will encourage them to take 

an active part in maintaining and properly wearing personal 

protective equipment as part of the overall effort. 

Employees exposed to the same contaminants as those 

specifically monitored are to be notified of representative 

exposures. This will enable such persons to take an active role 

in the use of engineering controls and personal protective 

equipment. 

The mechanism of, and a specific time limit for, notifi- 

cation are left to the discretion of the employer. Maximum 

benefit from emplovee notification will be realized when employees 

are notified as scon as possible. It is left to the discretion 

of the employer to use the most effective means of notification. 

(n)_ Training 

1. Tnis paragraph corrects an oversight in the cur- 

rent standard by adding a requirement for employee 

training. Training is essential to assure that em- 

plovees are aware of hazards due to asbestos and are 

capable ot performing their work in a way which will 

protect themselves and others. 

Formal training is to be required for all employees 

who have exposures above the action level, since these 

will be the persons most directly involved with asbestos. 

Formal training is not required for other employees 

who may also work in places where asbestos is present, 

but whose exposures are below the action level. This 

is partly due to the lower risk involved, but is mostly 

because asbestos is present in some shape or form in 

so many workplaces that it would be impossible to 
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provide formal training to everyone who might at some 

time encounter it. The spectrum of possible exposure 

would range downward from the action level to zero, 

and some clear cutoff is needed to identify who is to 

be placed in the formal program. 

The program should be in writing to document that 

it covers all the necessary points, and to assure that 

all the necessary training is provided to each emplovee. 

The elements of the training program are listed, but 

all are worded in performance language. Since the 

program 16 in writing. OSHA would be able to verify 

the adequacy of training in each aspect. Still, the 

enplover would be tree to tailor the training to the 

needs of the employees for the particular operations 

in Shich they were involved. The six topics listed 

are considered the minimum for an effective program. 

To assure that training Gtavs up-to-date, some program 

of refresher training is necessarv. Annual refresher 

training is the minimum to assure an on-going, effective 

prograr., 

To assure that all exposed employees are properly trained. 

and that fo one is overlooked. it its proposed that sll 

training sessions be documented. 

In keeping with OSHA's general practice of asturing 

employee access to standards, it is proposed that this 

standard be made available te them. Posting of the 

Standard is optional, since it would not be necessary 

es long as a copy is readily obtainable. 
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(©)_ Medical Surveillance 

Exposure to asbestos can result in three major phys- 

iological problems for humans who have inhaled sufficient 

quantities. The first and least serious condition is asbes- 

tosis, 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 

to be dependent upon the duration of exposure.103 

Lung cancer is the second of the triad of diseases asso- 

ciated with occupational exposure to asbestos fibers. Persons 

exposed to asbestos have 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. 104 

The third major disease that may result from exposure to 

asbestos fibers is malignant mesothelioma of the pleura (or 

peritoneum). Unlike asbestosis and lung cancer, mesothelioma 

is both more difficult to diagnosis and less sensitive to dose.!05 

Medical surveillance, of course, does not protect an em- 

plovee from the potential effects of inhaled asbestos fibers, 

it cannot reverse the course of any of the three diseases 

_brietly discussed above, and there are no fail-safe means of 

early diagnosis. For asbestosis in particular, there are no 

standardized criteria for diagnosis. “In the individual case, 

the recognition of the presence of adverse effects of exposure 

to asbestos dust inhalation is a judgement of probability."106 

Because of the extensive-time lag between exposure and 

the development of symptoms, the physician is faced with a severe 

go fue 
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dilemma in attempting to intervene to exther prevent undue ex— 

posure or suffering. Thi 1s not to smy that the occupational 

physician charged with the care of ingividuale who are exposes. 

to asbestos fibers can do nothing, but rather, that it is wmmg , 

to expect medical surveillance to circumvent the effects of : 

exposure. The prime role of the physician dealing with an 

ashestos ezposed population is to insure that these who are 

hired are suitable to the employment in the firat place ,107 

The pre-placement medical evaluation shoult be designed ta 

determine the suitability of the individual for the job and 

vice-versa. tndividuals with a previoss history of exposure to 

asbestos or a history of employment in professions such as 

mining or quarrying or who mav bave already existing chronic 

obstructave pulmonary disease should be counseled to avoid 

further exposure. 

Apart from identifying the individual ill-suited to emplayment 

in a job ‘here they may be exposed to asbestos fibers, it is 

important to establish baseline data for longitudinal prospective 

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

the medical surveillance and evaluation record of each emplovee 

in such @ say thet the individual acts as his or her own biological 

monitor. in this way, the observant physician may be able to 

detect the earliest signe of developing asbestos related disease .}0¢ 

A worker's clinical, radiological and pulmonary function 

Teadings must be carefully compared to detect changes and 

trends. In this regard, it is particularly important to have e 

thorough and rigorous initial or pre-emplovment examination, 

Any deviations from past records that cannot be explained, 

must be carefully considered. even if there is no recognizable 

disease entity present. 
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During the pre-placement evaluation, the physician should 

take the opportunity to counsel the prospective employee con- 

cerning the known facts about the hazards associated with 

cigarette smoking and asbestos exposure, individually or 

collectively -199 ‘ ‘ 

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 radiological appearances 

of the individual. Additionally, the physician should 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. 110 

Tne aim of serial x-rays is to develop a continous record of 

an individuals radiographic status so that the earliest chan
ges 

may be detected, and where necessary the individual advised
 to 

consider alternative employment. The most common characteristic 

change found is basal diffuse interstitial fibrosis. Although, 

pleural lesions are often the first radiological indicator of 

exposure to asbestos, it has been shown that pleural changes are 

most closely related to length of exposure, irrespective of 

dose.}11 

lf an individual shows solid radiographic evidence of diffuse 

pulmonary fibrosis, even if minimal, he or she should 
be advised 

that further exposure can only lead to worsening of the condition 

with time. The greater the cumulative 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 additional exposure to asbestos can only increas
e 

the risk.112 
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Over the last tev years, the use of computed tomography (CT) 

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 legions 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.1!3 

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 

Zroups of factory sorkers 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: 

a. Late inspiratory crackles in the lower third of the 

thorax which do not clear on coughing or on any sub- 

sequent examination. 

b&b. Hadiological pleural shadowlag (with or without calcification). 

cv. Radiological parenchymal changes in the tower half of 

the lung tields. 

G. Vital Capacity more than 20% below the predicted value, 

with the FEV)/FVC remaining over 0.70. 

e. Vital Capacity falling faster than predicted by 20% or 

more without concomitant increases in the Functional 

Residual Capacity. ‘ 
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f. Single Breath Gas Transfer Factor 20% or more below 

the predicted value. 

g- Gas Transfer Factor falling faster than predicted by 

20% or more. 

h. “FEV, /FVC less than 0.70.7}4 

Of tnese eight symptoms the one least useful and most 

suspect is the FEV)/FVC that is less than 0.70. The reason is 

that although the FEV,/FVC less than 0.70 accounted for 34% to 

40% of all effect occurrences. it did not correlate with ex- 

posure. Thus, these authors conclude “that FEV;/FVC less 

tnan 0.70 is an inappropriate criterion of an adverse effect 

of asbestos."116 another author commented that, “It is 

recognized that the commonest cause of obstructive lung disease 

as measured by diminution of FEV, /FVC is cigarette smoking" 235 

Tne final value of the medical surveillance efforts that an 

organization makes on behalf of its employees depends upon the 

manner and thoroughness swith which it is performed. Medical 

surveillance for aSbestos exposed persons is of necessity a 

lite long aftair, 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 thould be made to standardize diagnostic tech- 

- hiques among all participating physicians. Standard criteria 

ee ee ee 

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 

of 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. 
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Recommended Revision of 1910.1001 

(a) Scope and Application. 

(1) This section applies to all occupational exposure to 

asbestos except as provided in paragraph (a)}(2). 

(2) This section does not apply to construction work as 

defined in 29 CFR 1910.132(b). 

(b) Definitions. 

For the purpose of this section, 

(1) “Asbestos” A term applied to six naturally occuring minerals 

that are used commercially for their desirab
le physical 

properties which are in part derived from their 
asbestiform 

habit. These minerals are: 

(a) The serpentine mineral chrysotile; 

(b) The amphibole mineral grunerite asbestos (also 

referred to as "amosite'): 

(c) The amphibole mineral riebeckite asbestos (a
lso 

referred to as "Crocidolite"; 

(d) The amphibole mineral anthophyllite asbestos; 

(e) The amphibole mineral tremolite asbestos, 

(f) The amphibole mineral actinolite asbestos.
 

(2) “Asbestos fiber“ means & fibrous form of asbesto
s, 

longer than 5 micrometers with a length-to-diameter 

ratio of at least 5 to 1, and with a maximum diameter 

of 3 micrometers. 

(3) “Assistant Secretary” means the Assistant Secre
tary 

of Labor for Occupational Safety and Health, U.S. 

Department of Labor, or designee. 

(4) “Director” means the Director, National Institute for 

Occupational- Safety and Health (NIOSH), 
U.S. Dept. 

of Health and Human Services (DHHS) or desig
nee. 
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“Action Level* means employee exposure to airborne 
asbestos at or above 0.1 fibers per cubic centimeter 
of air averaged over an eight hour period. 

"Competent Person" An individual who by virtue of 
education, training, OF experience with asbestos 
i6 qualified to make determinations as required in 
this standard. 

“Exposure” means the sctual concentration of airborne 
asbestos fiber that is present in the inapired air. 

“Practical” means capable of being applied using existing 
technology in e cost effective manner. 

“Written Policy“ means a vritten document defining 
company approaches to and axsaigning responsibility for, 
reducing employee exposures to airborne asbestos. 

“Administrative Control” means action on the part of 
the employer that moves the employee to a place of lover 
exposure or reduce work hours 80 that daily tise-weighted 
average exposures are reduced. 

“Engineering Controls” meang the employment of mechanical 
methods or process redesign to eliminate, divert, dilute, 
contain and or collect asbestos emissions at the point 
of generation. 

“Work Practice Controls” means instructing employees to 
repeatedly perform certmin activities in « specified 
manner so that airborne asbestos concentrations are 
eliminated or reduced. 

(ce) Permissible Exposure to Airborne Concentrations of Asbestos 
Fabers 

q) 

(2) 

The eight hour time weighted average airborne concen- 

tration of asbestos fibers to which any employee 
is exposed ehall not exceed 0.5 fibers per cubic 
centimeter of air as determined on the basis of the 
sampling and analytical method prescribed in this 
standard. 

For general industry, compliance with this standard 
shall be achieved over a period of 12 months from the 
effective date of this atandard. 
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(3) For asbestos producing or manufacturing industries 

compliance with this standard shall be as follows. 

(a) Within one year from the effective date of this 

standard, a PEL of 1 fiber/cc shall be achieved. 

(bd) Within four years from the effective date of th
e 

standard, a PEL of 0.5 fibers/cc shall be achieved. 

(4) “Ceiling level" means the level above which employees 

shall not be exposed. No employee shall be exposed to 

airborne concentrations of asbestos fibers in excess 

of 10 fibers per cubic centimeter of air as determined 

over a sampling period of 15 minutes, by the sampli
ng io 

and analytical method prescribed in this standard. 

Compliance Policy 

When initial monitoring as decribed in Paragraph (1) (1) 

of this section indicates that employees are ex
posed at 

or above the Action Level as described in paragraph (b) 

(5) of this section, employers shall establi
sh and imple- 

ment a written policy to assure that exposures to 
airborne 

asbestos do not exceed the limits prescribe
d in paragraph 

{c) of this section. 

Methods Of Compliance 

(1) Engineering controls: Engineering Controls shall be 

used to meet exposure limits to the extent
 practical. 

(2) Where engineering controls are not pract
ical or are 

ineffective, appropriate administrative con
trols, work 

practice controls and approved respiratory p
rotective 

equipment must be used to meet the exposure limit 

described in paragraph (c) of this standard. 

(3) Exhaust ventilation: Where loca) exhaust ventilation 

45 utilized to attain compliance, an ade
quate maintenance 

schedule shall be established and sufficie
nt inspections 

shall be performed to ensure that it is operating as 

required. 

(4) Work practices, wet methods: Insofar as practical, 

asbestos and asbestos containing products shall 
be 

handied and worked in a wet state, except when doing 

so would create a hazard greater than that p
osed by 

the asbestos. 
. 
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Respiratory Protective Equipment 

(a) Respiratory equipment used must be of a type approved 
dy current regulmetions for the certification of res- 
pirators. Use must be in accordance with 29 CFA 
1910,134 and the folloving table: . 

Table } -- Permissible Respirators : 

Type of Respirator Limite as a multiple 
of TWA or Ceiling 
PEL. 

Disposable --~*----------------- - Up to 5x 

Balf-face: air purifying -------- -~ Up to 10X 

Full-face; sir purifying--------- - Up to 50X 

Full-face: powered air purifytng-- Up ta 100K 

Full-face: pressure demand or 
continous flow, air supplied. ---~ No limit. 

Other types of respirators approved under applicable 
regulations may also be used. 

Establishment of a respirator program. 

(a) The employer shall establish and maintain a 
respirator program in accordance with 29 CFR 
1810.134. 

Personal Protective Clothing 

qi) 

(2) 

Special clothing: The employer shall provide and 
require the use of clothing, such as coverslis, or 
similar whole body clothing, head coverings, gloves 
and foot coverings for any employee exposed to airborne 
concentrations of asbeatos fibers, which exceed the 
limits prescribed in Paragraph (¢) of this section, 
or where personal clothing may become contaminated. 

Where employees clothing becomes contaminated with 
asbestos fibers in the course of assigned work, con- 
taminated clothing shall sot leave the workplace except 
as discussed in paragraph (g)(4) of this sectics. 
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(3) At fixed locations, all protective clothing and equip- 

ment shall be removed only in change areas required by 

paragraph (g)(1) of this section. 

Hygiene Facilities and Practices 

(1) Change Areas: At.any fixed place of employment, change 

areas shall be provided for any operation in which 

employees are exposed to asbestos fibers in excess of 

the PEL or where protective clothing is required by 

this standard. 

(2) Washing Facilities: Washing facilities shall be provided , 

for all employees required to wear respiratory protective 

equipment or personal protective clothing by Paragraphs 

(e) and (f) respectively of this section. As a minimum, 

such employees shall be required to wash all exposed parts 

of their bodies. 

(3) Clothes Storage: When an employee is required to store 

items of work clothing for reuse, the employer shall 

provide separate containers for each employee, 60 

separated or isolated as to prevent contamination of 

the employee's street clothes by work clothes. 

(4) Laundering: 

(a) Handling and laundering of asbestos contaminated 

clothing shell be done in such a manner as to 

prevent the release of airborne asbestos fibers 

in excess of the exposure limits prescribed in 

paragraph (c) of this section. 

{b) Any employer who gives asbestos-contaminated clot
h- 

ing to another person for laundering shall inform 

such person of the requirement in (a) of this sub- 

division to effectively prevent the release of 

airborne asbestos fibers in excess of the exposure 

limits prescribed in paragraph (c) of this section. 

(c) Contaminated clothing shall be transported in 

sealed impermeable containers, and labeled in 

accordance with paragraph (3)(3) of this section
. 

Method of Weasurement 

Airborne concentrations of asbestos fibers shall be
 determined 

by the membrane filter method at 400-450 X (magnification) 

(4 millimeter objective) with phase contrast illumi
nation or 

an equivalent method approved by the Director. 
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Monitoring 

qa) 

(2) 

(3) 

(3) 

(6) 

Initial Determination: Where asbestos or asbestos 
containing materials are present or used in the work- 
place, a competent persoca shall determine whether 
employees oay be exposed at or above the Action Level. 

Tnitial Monitoring: If the initial determination shows 
that employees may be exposed to asbestos at or above ‘ 
the Action Level, then the employer shall perforp , 
monitoring to determine whether any person 18 exposed 
to airborne asbestos fibers in excess of permissible 
limits. 

Past data may be used to comply with Paragraph (1)(2) 
provided that the date was derived using the sampling 
and analytical techniques prescribed in this standerd, 
and that the operatioa for which the initial determin- 
ation was performed has not significantly changed with 
respect to asbestos concentrations. 

Sampling frequency: If, after the initial monitoriocg 
required by subparagraph (1)(2) of this paragraph, 
it is found that the PEL is exceeded. sample collection 
shall be of such frequency and pattern es to represent 
with reasonable accuracy the levels of exposure of en- 
Ployees. 

In no case shall the sampling be done at intervals greater 
than six months for employees whose exposure to asbestos 
exceeds the action level. 

Representative Monitoring: Sampling shall be conducted 
in a manner which assures that results are reasonably 
indicative of the employee's exposure(s). 

Employee Observation Of Monitoring: Affected employees, 
or their representative, shell be given e reasonable 
opportunity to observe any monitoring required by this 
paragraph and shall have access to the records thereof. 

Caution Signs and Labels 

qh) Caution signs: Cautton signs shall be provided and dis- 
Played et each location where airborne concentrations 
of asbestos fibers may be in excess of the limits pre- 
Scribed in Paragraph (c) of this section. Signs shall be 
posted at such a distance from such & locetion so thet an 
employee may read the signs and take necessary protective 
steps before entering the area marked by the signs. 
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Sign Specifications: The warning signs required by this 

subparagraph shall be clearly legible and explicitly 
state, ASBESTOS, DANGER, CANCER HAZARD! Other infor- 
mation necessary to protect employees may also be dis- 
played, provided it in no way detracts from or diminishes 
the primary warning. 

Caution Labels: Caution labels shall be affixed to all 

raw materials, mixtures, scrap, waste, debris, and other 
products containing asbestos fibers, or to their con- 
tainers, except that no label is required where asbestos 
fibers have been modified by a bonding agent, coating, 
binder or other material so that during any reasonable \ 

forseeable use, handling. storage, disposal, processing, — 
or transportation, no airborne concentrations of asbestos 
fibers in excess of the exposure limits prescribed in 
Paragraph (c) of this section will be released. 

Label Specifications: The caution labels required by 
subdivision (k)(3) of this subparagraph shall be printed 
in letters of sufficient size and contrast as to be 

readily visible and legible. The label shall state: 

ASBESTOS 

DANGER 

CANCER HAZARD! 

Contains Asbestos Fibers 
Avoid Creating Dust 

Additional warning data may also be included provided 
it does not significantly detract from or diminish 

the primary warning. 

House Keeping 

Qi) 

(2) 

Cleaning: All exposed surfaces in any place of employ- 
ment shall be maintained as free as practical of accum- 
ulations of asbestos fibers. 

Waste disposal: Asbestos waste, scrap, debris, bags, 

containers, equipment and asbestos-contaminated clothing, 
consigned for digposali, which may produce in any reasonably 
foreseeable use, handling, storage, processing, disposal, 
or transportation, airborne concentrations of asbestos 
fibers in excess of the exposure limits prescribed in 
Paragraph (c) of this section shall be collected and 
disposed of in sealed impermeable bags, or other closed, 

impermeable containers. one ae 
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Record Keeping 

(1) Every employer shall maintain records of any personal or 
environmental monitoring required by this section. Re- 
cords shall be maintained as in 29 CFR 1910.20 and shall 
be made available upon request to the Assistant Secretary 
of Labor for Occupational Safety and Health, the Director 
of the National Institute for Occupational Safety and 
Health, and their authorized representatives. 

(2) Access to records: Employee exposure records required 
by this paragraph shall be provided upon request to 
employees, designated representatives, and the Assistant 
Secretary in accordance with 29 CPR 1910.20 (a)~(e) and 

Cg)-d. 

Employee Notification 

Any employee found to have been exposed (without regard to 
personal protective equipment} to concentrations of asbestos 
fibers in excess of Limits prescribed in Paragraph (¢) of 
this section shall, after receipt of analytical results, be 
notified of the exposure as soon as practical. The employee 
shail also be notified of corrective action belag taken. 
Emplovees who the employer reasonably believes were also 
exposed, above the PEL (Paragraph {C)> but who were not 
monitored, shall also be notified. 

Training 

(1) Each employer ehose employees are exposed above the 
Action Level shall have a written training program. 

(2) The following elements shell be addressed in any training 
program: 

{a} The requirements of this standard. 

(bd) The contents of the written compliance plan. 

(c) The hazardous properties of esbestos. 

(d) The engineering controls and work practices 
established to minimize employee exposure. 

Ce) The effective use of personal protective 
equipment suppited. 

{f) Safe work procedures for handling asbestos 
or asbestos containing materials. 
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Training shall be repeated annually for all exposed 

employees. 

All training given to individual employees shall be 

documented, to include date and content. . 

This standard shall be posted, or otherwise made 

available to all exposed employees. 

(o) Medical Surveillance 

(1) The employer shall institute a medical surveillance 

(2) 

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 30 days per year. 

(a) The employer shall assure that all 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. 

{b) Persons other than 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. 

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 (p)(1), 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, a 

questionnaire, to elicit symptoms of respiratory 

disease (Appendix A-1), pulmonary function tests 

of ventilatory capacity including forced vital 

capacity (FVC) and forced expiratory volume at 3 

second (FEV 1.0), and a chest roentgenocgram, 

(see Appendices B-1) and B-2)). Pulmonary func- 

tion tests shall be administered and interpreted 

in accordance with appropriate professional 

specifications, see Appendices C-1) and C-2). 

. 
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Periodic Evaluationg: Every employer shall make 
aveilable a medical evaluation relative to exposure to 
asbeatos to each employee in accordance with the schedule 
in Table 1. 

(a) Periodic medical evaluations shall be made avail- 
able for the duration of employment, regardless 
of future workplace exposure levels. 

€b) The periodic evaluation 6hall include a question- 
naire to elicit symptomatology of respiratory 
disease, (Appendix A-2))} pulmonary function tests 
as in (p)(2}(a) and a chest roentgenogram (poster- 
for-anterior 14 x 17 inches). The frequency of 
each procedure shall be as required in Table 1. 
Chest roentgenographic examinations shall be made 
in accordance with appropriate professional speci- 
fications, see Appendix B-1 aod 2. Pulmonary 
function tests shall be administered and inter- 
preted in accordance with appropriate professional 
specifications, see Appendix C-1 and 2. 

Termination of employaent: The employer shall sake 
aveiladle a medical evaluation within 30 calendar days 
before or after the date of termination of employment 
of any employee who has been exposed to airborne con- 
centrations of asbestos in excess of the action level 
(0.1 fiberfec) for more than a total of 30 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 etipulated in 
(p)(3). Where a periodic evaluation bas been completed 
during the preceeding 12 months, no further evaluation 
is required. 

Recent evaluations: No medical evaluation is required 
of any employee who bas 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 30 calendar days 
by the evaluating physician. 
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(7) 

(8) 

(9) 

Wi - 

Employer Notification: With respect to each examination 

required by this paragraph, the employer shall o
btain 

a written opinion from the evaluating physician
. The 

written opinion shall not reveal specific find
ings or 

diagnosis unrelated to occupational exposure to 
asbestos 

fibers. The physicians opinion shall contain the 

following: 

(a) The physician shall state whether the individual is 

qualified to perform assigned duties. 

(b) Any recommended limitations upon the employee's 

exposure to asbestos fibers, or upon the use of 

protective clothing and equipment such as res- 

pirators, 

(c) A statement that the employee has been informed by 
the 

physician of any medical conditions which require 

further examination or treatment. 

Medical Records: The employer shall keep an accurate medical 

record for each employee subject to medical surveillance 

required by this section and 29 CFR 1910.20.
 

Employee Access to Medical Records: Employee access to 

medical records whal] be in accordance with the r
elevant 

paragraphs of 29 CFR 1910.20. 

as 

Organization Resources Counseloryinc, mS steet. NW Washington DC 20006 
re ee a 

Shes 

UCC 004383

Union Carbide trial exhibit UC-2213: Organization Resources Counselors Asbestos Task Force Mailing: Mattheis…
ACL Doc 17223 · Page 159 of 194

Published by AsbestosClaims.Law

asbestosclaims.law/library/17223/159

https://asbestosclaims.law/library/17223/159


‘1 
¥
 

¥
 

a
 

a
 

» 
Arequnton 

Arequnyoa 
QA 

pwn 
| w/e] 

om 
| 
e
n
 
w
n
 

Arequnton 
=|] ABOT09AD w

a
n
d
s
 
*-b-e 

- 
fn 

a
 

S
o
m
e
 

LJ 
¥
 

T
e
3
0
 

u
o
y
 
Q
e
U
y
 

q
 

v
 

u
e
p
o
y
e
k
u
d
 

“
w
e
y
 
Q
u
e
.
 

t
w
a
t
 

u
s
o
 
f
a
 

—
e
o
e
t
d
e
3
g
 
U
T
 

o
 

S
1
¥
e
1
|
/
e
7
e
a
x
 

a
 

1
v
a
,
)
s
i
e
8
,
 

1
0
 
*
d
d
y
 
e
e
s
 

(
8
 
A
d
 

. 
Asequnyon 

[ee 4203863190 
‘ 

z 
s 

‘ 
t 

s 
430386} Ta0 

(lana 
‘ona 

'Tasa) 
Wo 

[Aseag|A2eag/ 
Wj 

A
n
@
a
g
 | 4

2
0
0
2
 

D
o
i
n
g
 
A
w
e
l
o
e
t
n
a
 

s
u
z
u
C
m
 

1
 

1
 

t
T
 
B
u
y
p
e
c
e
s
d
 

u
o
y
Q
e
u
t
!
 

6Y 
¥
 

U
T
H
I
T
A
 
f
o
e
s
 
C
D
T
Q
e
 

«
 

v
e
y
o
r
e
d
u
a
 

—
e
e
r
g
 
q
u
e
s
}
 

64 
B
i
e
0
%
 

| a
7
e
0
,
 

i] 
s
i
w
a
t
|
e
r
s
e
e
L
|
 

-
T
7
e
A
e
 
A
T
T
,
 
Q
U
B
D
e
r
 

sno dg 
| -eovrdere oy} 

aw 
| 

z 
fo 6 

fom] 
oz 

dos 
21 peaynbes yom) | ¢ 12 seotouedan evs 

. 
A
a
s
e
q
u
n
t
o
,
 

«jee 
4
2
0
3
8
6
;
 TqD) 

| 
A
z
e
s
g
t
A
z
o
a
g
|
 

om 
| A100g) 

4
3
0
0
9
 

410239671790 
™ 

. 
v
 

Y
 

A
B
S
T
O
T
 p
e
e
 
W
e
s
 

T
 

7
 

y
a
k
g
 
s
a
y
 
e
s
b
r
a
 

v
 

tg 
p
u
s
 
p
a
g
e
d
s
 
£
2
0
3
0
 3
;
9
 

w
o
r
e
)
 

5 
a 

“Hay 30 UOT QEUT 
w
i
e
 

oontan 
b
e
s
 

a
 

fexecgiazeaz! 
a
 

lezeagiezpex! 
 -wwxe apnzouy 

ob 

Kawaan 
e aoeeyteol 

* 
|
 
2 

|) 
s 
|
 

wm 
|e 
|
 

s 
M
e
a
s
 
|
 Gopaectaead Teopecad 

* 
THAUOTOA 

| 8 
O
H
T
A
)
 

Oy 
lAseaglAzeag! 

ov 
|
 Areaa) L

i
s
a
 

B
y
 

S
H
O
H
D
 
T
e
o
}
 p
e
w
|
-
u
o
z
a
s
e
n
d
 
(
2
 

onus qucg 
*Byaayo 

4 
= voypqeuseses| teoppom yata 

; 
T
i
a
 

q 
’ 

Y 
4aW 

£
0
2
2
0
7
)
 

s
n
m
u
T
i
u
c
a
 
0
7
 

u
o
;
 y
e
u
y
 

A
 

a
 

5
 

Ps 
0
 

a
 

e
y
 

a
:
 

Ks0ayapy| 
aepuywow 

(1 
c
a
a
n
y
o
u
a
 
at 

4 
i 

“ 
" 

a
i
n
 

w
e
r
e
 

M
a
e
r
 

a
 

"
 

®
 

"
 

a
 

«
 

A
z
o
r
e
b
y
 
1
9
0
 

s
u
c
q
d
e
t
g
 

A
1
0
3
0
1
;
 
d
e
e
u
)
 

y
e
n
u
w
y
 

jee 
£
2
0
3
6
7
 T
A
O
 

¥
 

“
 

¥
 

‘
 

v
 

¥
 

s
 

y
e
s
t
 

T
i
n
o
 j
i
e
 
1
0
 

O
f
 

[
O
T
s
 

g 
$
e
 

[Se-se] 
se 

K
i
o
q
a
T
H
 
T
e
S
t
o
a
n
 

S
x
a
K
L
O
 

w
a
a
g
u
l
i
a
e
 

N
O
T
L
V
N
 T
a
s
 

w
N
b
o
a
k
a
 

g
o
v
 

L
H
A
N
N
S
T
 S
S
W
 
a
d
 

a
 

H
i
d
g
 o
u
d
 
4
0
 
S
A
A
E
 

F
a
w
 
aa-Ls08 

syoormaa 
I
E
M
A
D
 LENE 

V
-
T
L
 
e
8
8
d
 

UCC 004384

Union Carbide trial exhibit UC-2213: Organization Resources Counselors Asbestos Task Force Mailing: Mattheis…
ACL Doc 17223 · Page 160 of 194

Published by AsbestosClaims.Law

asbestosclaims.law/library/17223/160

https://asbestosclaims.law/library/17223/160


: ENITIAL MEDICAL EXAMINATION 

PRIVATE AND CONFIDENTIAL 

72 

ALL INFORMATION OBTAINED IN THE STUDY WILL BE KEPT CONFIDENTIAL 
AND USED FOR MEDICAL PURPOSES ONLY. Your persona] physician w@l be informed about the 

test results if ) ov dense, 

10 

Y 

$$ 

4+
 a
w
e
 

NAME. 

SOCIAL SECURITY @ oO 
7 3 45 6 7 8 9 

CLOCK NUMBER —_— — —- — _ — 
WO bd 32013 24095 

PRESENT OCCLPATION 

PLANT 

ADDRESS 

(Zip Code) 

TELEPHONE NUMBER 

INTERVIEWER 

DATE — ee me ee ee 
1617 58 19 26 = 21 

Date of Birth —— ee ee ee 
Month Day Vea 22 23 24 «2S 26 27 

MO DAY YR 
Place of Barth 

Sex , Mak 

. Femate 

Whats yous marital status” . Sangle aoe 

} 

2 

3 

2 Marned 

3. Bidowed 

4 

1 

2 

3 
4 

. Separates/Divorees ___. 

, Whee 

Biect 

. Asian 6. Iadian 

. Sappanic @. Other 

Race 

What os the highest grade completed in school” 

(For esample 82 years 3 Compie von of hgh school). 

Organization Resources Counselors Inc. mS Stieet, NVA Washington 10 Juni. 
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RR ae een cae a oe name es rene ee 

OCCUPATIONAL HISTORY 

LTA, Have pow evet worked fad time (30 bown per 6. Vee 8. Ko 
week ot enert) fer 6 monies os mort 

i YES TO 1A: 

B Hare you reer wovhed for a year or more in 3, Ven 2 No__ 

pny Guay job? §. Docs not apply 

Specil) pb 'ndenry Toxal years worked 

Wardyseaprure, 2. Midd § 2 Modes 8. Seeere_? 

© Have you evet been raped we giv or chemeat ob. Yes 8. Ne _ 
fume in your work? 

Specify job ‘indust ty 

Was eapeare wo =f Mederae =}. Severe tt 

BD Whor has been yous seus! accupanon ef pob-the one you have worked at 

the tongen> 

Toral years worked 

2 Jeb ccrupsven 
2 Numbdes of rears emploved wn the occupation 

: 9 Pounor ob iale 
4@ Buners eld of veduarry 

(Records on nes We years in which you Mase warked w amy of them moutines. 

#.g 1960-1969) 

Have y ow ever workre “
 

ts
 
“
 

F © In pquarry” ... 

G * Wafounin”.. 

4 

1 

© tba poten” . 

© fn a Coton, Has we ep MET cee ences meee seen tem rsenmemn 

o
o
u
o
a
o
g
g
g
 

J © Wek wvbestet® 2 8 oa 

12 PAST MEDICAL HISTOR). 
A Do you comnee? pourtl to be wn good beW IN" .....~..0.. cette en tatn 

If “NOT atave reston 

B Wave you om defect pf muna” 

Te “VEST neste nature of defect, 

C Have you nm branny dafeccr® 

UVES" ae nature of defers. 

D Ate you welfare from of have you reat talined from 

3 Kenlepey tot firs. sesrts, communion)” 
D Rhewenaiec feve:* 

6 Kedaey dea" 

a 
e 
t 

o
f
 
o
g
a
o
o
o
g
n
o
 

0
%
 

a
 

O1
 

oa
 

Blatda: diane” 
Dasbere* 
Jawnasce™ c
o
q
a
o
0
o
o
0
o
n
 

o
n
v
a
o
n
g
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74 

SS a er 

19. CHEST COLDS AND CHEST ILLNESSES 

194 Hf you get a cold, docs it usually goto your 2. Yes_ &@, No 
chest? (Usually means more than if the time.) 3. Don't get colds —__. 

20A. ‘Boring the past 3 ycam. have you hed any =f. Yes 8. No___. 

then iUneses thar have kept you off weak. in- 
‘doors at home. of in bed? 

iF Y£$ TO 20a: 

Did you produce phiegmm with any of these 1. Yes = 8. No___ 
chen Dinewer? ; 8 Dees nxt apply 

C. In the last 3 years, how many such iinewes. Number of iDneses 
with (increased) phiegrn. did you have which ——~ No such Mneues 

lasted a week of more? & Dorr not apply —__ 

2). Did vou have any lung trouble before the age 1. Yea 8. No 

of 16: 

22. Have vou ever had any of the following? 
YA Auachs of bronchitis? 1 Ve 2 Ne 

7 We YES TO JA: : 

B. Was it confirmed by a doctor? 1 Yea 2 Now 
&. Does not apply 

C Ac what age was your first attach? —— Age in yean 
BS Docs not apply 

2A Preumenia (include bronchopneumonia)? 3}. Yes. 2. No 

Ww OYES TO 3A 

| B Was is confirmed by a doctor? 1 Vee «2. Now 
@. Dees not apply — 

C At what age did you fine have it? ee Age in years 

B88 Does not apply 

$A Hay fever? 1. Yes = 8. No. 

W YES TO 3A 

B Was st confirmed by 8 doctor? 1 Yaw = 2& NeW 

8 Does noi apply 

C At what ager dod it wart? —— Age in yran 
88 Does not apply ] 

! 

234 Have you ever had chronic bronchitis? 1 Yew 2 Now 

—_—~ IF YES TO 3A 

B Do you mill Nave w? 1 Va & Ae 
8 Dare nox opply 

C Wasnt confirmed by 8 doctor? eV =F No 
@ Doers nor apply 

D At wher age dod a man? —— Age in yean 
88 Dore act apph 

Organization Resources Counselors ING W251 See AW Washington, DC 2000n 
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7 

| 
264A, Have you ever had empbywema? 1. Ya, $. Ne 

If YES TO 4A: 
B De you mill have aa? 1. Ye % Ne. 

. 0. Does act apply __ 

C Woe is confirmed by 0 dori? 1 Ys 2. New 

8 Dees ner apply — 

D Ai what age 4d i want? — Agt in pron 
68 Dore net epply —___. 

ISA Mave pow eves had sshma? 1.Ye_ 8&8 Ne 

; If YES TO 244° : 
B Do you will have it? 1 Yew © Mew 

B Down wx opp 

C Warn confumed by 2 decior® 1 Yew. § New 
6 Don not epply 

D Ai wha: age did ns an? ~~ Agen pean 

88 Does noe apply —— 

£1 you no bonger hace a. ot whet oge did ct _— Age neppeé 

@op? 88 Don not spp 

36) Hase you ever had 

A Any ober chest Dinew? 1 Ya f Ne 

U yes please spectly 

B Any chen eperatiqns? 1 ¥e WW 8. Ne 

Hyes please spetity 

C Any ches injures: 1 Ya. 2% No 

Uprs please specify 

7A Hon a dacior eves nei you that you had hear 1. Ye & Ne_. 

trovble? 

W YES TO 27a 

| B Have vou ever bad treavinem for bean trouble ¥en 
2 Neo 

in the past 10 years? B Dor ne epply 

20a Has e doctor ever told you that pou had gh =}. You t Ne 

load preeure> 

W ves 10 Ita 

s Mave you had amy irracment for high blend t Ye & Ne 

prewure (hyperiensam) On the pass 16 yen? & Don nes apply 

bi Waren dod pov jas Rove gous ches X-ceyed (Vers\*...
 —— em 
3s @ Nn 8 

w rere dad yom toes hyper porwr chet K-1e500 wf Rnown)* er
 

Whol on thr ewirpene” 

Orgpnization Resources Counselors Inc. his i Sreet NaN 
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6 | 

ML. Were either of your natural parenu ever told by a doctor that ihey had 8 

chronic lung condition such as: 

FATHER MOTHER 

1. YES 2.NO $.DONT|1.¥ES 2. NO $. DONT 
KNOW KNOW 

FAMILY HISTORY 

A Chronic 
bronc hats? 

Emphysema? 

Asthma? 

Lung cancer? 

Oiher chest 

conditions® 

m
o
n
e
 

F. Is parent curently ahve? 

' G_ Piease Specify 
——. Age if bving ——~ Age if living 

——~ Age ai death —— Agr at death 

6 Don't know % Don't dnow 

H. Piease specifs cause of death 

COUGH 
32 Do vou usually have a cough? (Count a cough ). Yes =2. No_ 

with first smoke or on first going out-of-doors. 

Eaclude clearing of throat ) [If a0. skip 10 Ques 
tion 32C } 

B Do vou usually cough as much as @ioStimes J. Ves & No 
day. 4 of more days ou of the wee? 

C Du vow usually cough ar all on getting up. or 2. Yes 92%. No 

fins thing in the morning? 

D Do you usvally cough ot all during the sew of 31. Ves 2 No —_ 

the day or at meght’ 

If YES TO ANY OF ABOVE (324. 8. C. OR D). ANSWER THE FOLLOWING: 

1¥ NO TO ALL. CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE. 

E Do you vivally cough tike thison mom dav for 1. Wes__ 2. No __. 

$ consecutse months of more dunng the yeor? 
. 8 Dor an apply 

F For how many yeon have you had the cough? . 
Number of years 

BB Does na apply 

bn cele oe eR RENTON Se 

Orpaniation Resources CounselorsInc. th25 i sieeet NW Westungien, DC 2uuan 
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corns 
(Couns phitge with the firm smoke or on firm 
gong ow-of-door Exchde ghirgm fem the 
now Covet geslowed phlegm.) 

« (fan, hip ve DC) 

Do you viuslly bring wp phlegm Nhe thn ws 1. Yoo 3. No 
much ab twice » day, 4 oe mace days out of the 

. week? 

C. Deo you eaunly bring up phicge at of om ges 1. Vos 8. Ne __. 
ting ep. ot firm thing in the anocnang? 

D Do you wovaly bring up phiegm at alt during 1. Yar 2. Ne 
the vee of the day of 01 magi? 

IF Y2S TO ANY OF THE ABOVE 1334, B.C,OR ©) 

ANSWTR THE FOLLOWING: 
1F WO TO ALL. CHECK BOLS MOF APPLY AND SKIP TO Ma. 

£ Do you bring wp phlegm libr this on mos Maye 1. Yes 8. Na 
for 3 conser vine teonthe of mart dunng Ube 

yeer? 6 Dots noe apply 

F Fee how many yest have you hed wouble wh = 
pregm? Number of pean. 

93 Dors net apply 

EPISODES OF COL'CH AND PHLECM 

MA Have pou bad pencds a epicde of (im ft. Yo & Ne 
creased*} cough and phicgm lasung fer $ 
weebs oF more cach yeas? 

“(Fer penon who ciuslly have cough ond‘on 
phicgm) 

IF YES TO 304 
B For hew long Save pow had mi eam Tock 

npacde per year? Newbder of pean 

BM Don ee apply 

WHEEZING 

354 Dorr your chest evet spund whrery of whis- 
ung . 

3 When you have o cold? L Yew 8 Now 
2 Occarenally span fram colds? bY¥aw 8 Ne 

3) dom days os nights? » Ye 8 Ne 

ane OF FES FO 1,2,0R 3 NSA 

B For how many years has this been present? 
Sumber of yran 

348 Mave you eer had on otiech af whernag that 1. Ys #. Ne 
thes made you fret chert of breath? 

———. © VES TO Ma a 
B Mow old west you when you hed your fire = -__.. Age in yran 

pach strech? | eee 

1. Yew, ¢$ Ne. 
0 Bees nos apply 

D Move you ever required nudicine or urement «61. Yeo. $ Ne, 
for Unelee) quactisy? © Docs nor sappy 

C Move yoy hed f os mare such rpicode? 

Orpanization Resources Counselors nC, 8S ist Ny Washington 1X 
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Appendix A-1 

BREATHLESSNESS 78 

37. VE disabled from waking by any condition 

other thar heart on lung disease, plesse describe 

and prucerd to question J9A. 

a aman ate 

Nature of condition(s): 

SBA. ‘Are you troubled by shorines of breath when 

hurrying on the level ot walking up 2 oight bill? 

IF YES TO 38A- 

1 Yew 2% New 

B Do you have to walk slower than people of your 
age on the level because of breathlessness? 

C. Do you ever have to siop for breath when walh- 
ing at your own pace on the level? 

D Do you ever have to stop for breath after walk. 
ing about 100 yards (or after a few minutes) on 

the level? 

E Are you too breathles to leave the house or 
. breathless on dressing of undreming? 

Ye... 2. Ne... 
Does not apply ____. 

Yew = 8. No__. 
. Does not apply __— 

Ya 2% No 
Does nor apply —___. 

-
_
 

Yes. 2. No 
B Does no: appl) 

TOBACCO SMOKING 

394 Mave you ever smoked cigareties? (No means 
fess than 20 packs of cigareises or 12 o2 of 
tobacco in 8 hfeime or iew than } cigaretic 3 

day for 1 year 

1 Yaw 2. New 

——<— IF YES TO 394 

B Do you now smoke cigasertes (as of 1 month 

ago)? 

C Hoe old were you when you firs: saned reg: 

ular cigaretie smoking® 

D If you hase stopped smoking cigazeties com- 

pletely. how old were you when you mopped? 

E How many cigaresies do you smoke per day 

now? 

F On the average of the entire Lime you amoked, 
how many cigareuies did you smoke per day? 

G Do or did you inhale the cigaretie smoke? 

1. Yes =2. No 
8. Docs nx apply 

—ae Age in years 

88 Dorm no apply 

_— Age sopped 
Check if still smoking 

88. Does nx apply _.._. 

— Cigareies per day 

88. Does not epply 

—— Cigareues per day 

Does nx apply — 

Does not apply ____. 
. Not at all — 

Slighily 
. Moderately 

Deeply 

Organization Resources CounselorsInc. #25) Street NW Washington DC aki 
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weer ers eee 

79 

404. Have you ever wmoted a pipe regularty? 1 Yew 2 Ne 
(Ter meare more thee 12 92 of sobacce ms 
Wrime.} 

F YES TO aa: 
FOR PERSONS WHO HAVE EVEN SMOKED A PIPE 

O 0. Haw old wre you when pow waned ip ——— 

wnoke » pipe orguletly? Ae 

£1 you have stopped wnobing » pape com —— Agr 
pletely, how old were you when yeu 9 Check f ill 
mopped? smoking ppt. 

03 Dor net apply 

C Op the aserage over ube eraire time you wmoked a pipe how reach pipe 
tobscce did you mmole per week! ——~ 08 per week (es andard 

pouch of pobaccy coatnins 14% on) 
8 Does amt apply 

. D How much pipe vobsreo are you smoking nee? —. oF ptr ereh 
CO Nor currently smoking & ppe ——— 

E Do you of dod you inhale the pepe smoke? 1 Neves emoked 

2 Kor ara 
9 Shghth —_ 
@ Modersich 
$ Derph 

414 Have you ever umobed cigars segularis? {ve £ Ne 
(hes means ewore than 1 cigar 6 seek for a 

year 

W YES TO aia 

FOR PERSONS WHO HAVE EVEA SMOKED CICARS 

Bo) Moe olf were you when you naned unok 
ang cagan regelariy? Age 

® Hf you have mopped wnoking cigar com- —~ Agt mopped 
pieiely how sid were you when yew Cheek oY mil 
Mopprd: woking fgaTs 

88 Dans not oppl 

C On the average. ever the enuse ume you —~ Cigar pee week 

wmoked rigan how men eigen did you mmole BE Does noe apply —___ 
per work? 

D Bow many tigen att you pnohing per werk — Cyan per week 
ww? OB Check of aoe poking cogors curteraly 

E Do on Of pow inhale ihe cigas wnebe? 1. Never smobed 
2 Kes st 
1 gmk 
4 Moderaigh 

5 Deep _ 

Oxpanization Resources Counselors Ine mS (steer NWN ashington DC Sais 
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= TT oe Te fae wee 

APPENDIX, A-2 
NON-MANDATORY 

PERIODIC MEDICAL EXAMINATION 
PRIVATE AND CONFIDENTIAL 

80 

All information obtained in this study will b? kept confidential 
and used for medical purposes only. Your per 3onal Physician will 
be informed about the test results if you desire. 

3. NAME 

2. SOCIAL SECURITY @ 

3 CLOCK NUMBER ee ee ee oe 

‘Yo 35 32 33 38 85 

PRESENT OCCLPATION- 

PLANT: 

ADDRESS 

~
 
&
 

w
e
 
&
 

(Zip Code) 

TELEPHONE NUMBER 

9. INTERVIEWER. 

10 «DATE: we ee ee ee ee 
6 17: «08 19 200 2) 

1). Date of Byth. 

Month Dey Year 23 23 26 23 36 ry 
MO DAY 

32) Place of Birth yr 

44. Whats your manta sana? =—s 1. Sange , 
2. Married 

3, Widowed _ 

4. Sepwates/Divorced 

17) Tow! years caposrd to asbenot 

J7K Date of fut eaposure to asbestos 

Organization Resources Counselors inc, e251 street, NW 
UCC 004393 

Washington DO 2oudn
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. a) 

thew nesses char have bem pow off work. in 

doors ar home. of in bed? 

Le = ae A a Mt emer or | 

81 L_ 

PaST MEDICAL HISTORY 
ee Yts NO 

194. De you consider younetf to bt i geodbedth® OO 
. 1 IO™ piste rece, 

B. Mave you say defect of vision* : 5d a 
SS “VES™ stam nature wf bofert 

C Reve pou any bearing Gefoct? Oo oO 
M “YES~ siate natun of defecs 

D. Ata you suffering from at Rave you avet seflered {rome 

a. Epirpr to: Mis, sezue, convehwane)” pa. 

& Rheamate fevei* 6 a 
@ Midney deem” oO 
@ Budder diwae* o 0 
@ Dubeses? Qo 0 

© Dwondwe? 0 0a 

CHEST COLDS AND CHEST ILLNESSES 

19a OM you grt e cold, dan it eualh goto your 3. Yes 8 No 
then? (Uevath mesma more than i the tome) 8. Dont ges colds 

JOA During ht pan 3 years have you hed aay) = 1. Ys 8. Ne 

TF YES TO POA 
f B Dad you produce phiegm wnh amy Webme 2 Ys 3. Ne 

chew slinewes? B Coes ner apply 

© Inthe tan 5 years bew mam mech Tinenes. 
with Gacreased| phlegm. ded you have whech 

lased » werk pe mare? 8 Don ne epphy —__ 

—— Nanbe of Rates 
we Ne mech Dpemes 

23 Navt you had any of the foQowung mB Ube pant year” 

TA Anachs of bronehita? 3. Ye oF. Me 

W ¥%3 TO 14: 
B War it confirmed by a doctr? 4. Ye 8 Now 

B. Dore ace apply ___. 

C. At what age was your fires onach? 
83 Dor so apply 
we Agr in pean 

24 {erchade bron hog: ay 2. ¥e &. Ne 

WYES TOA 
B Woes contiemed by 0 dateee? +. Ye = 8. No 

3 Don ne opph —__ 

C Ar whar age dod you firm have bet —— Agr in years 
08 Docs nex apply ——_ 

BA May bower? 1 Ye § New 

IF FES TO 3A - 
B Warn confirrard by 2 datver? 2 

C At wha egr thd kh men? 
ba o 

Dor nes apply 

——= Age ie yrere 

ons mas apply 

UCC 004394
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eee tempat emer, 

L 
82 

26. Have you hed: 

A. Any othes chen new? 1. Yew 2. Ne_.. 

LU yes, please specify 

B. Any chest operations? 1. Yes wf. Ne 

W yes, please specify 

C. Any chest injuries? . 1. Yaw 8. Neo_W. 

MY yes. please spreify 

27A Has 2 docios told you that you had hean 1. Ye 8. Ne, 

trouble? 

~~ IF YES to 27A: 

B Mase you ever had trestment for bean trouble 1Yes Hu. 2. New 

in the past 10 yearn? 8. Boes nor apply —__. 

2BA. Hass doctor told you thal you had high 

blood pressure? 

fF YES TO 2BA. 

1. Yes. 2. No. 

B. Have you hed any ueatment fos high blood 

pressure (hypertension) in the pan 10 yearn? 

1. Yes Ww. 2. No 

8. Does not apply _____ 

299A. When did you [ast have your chest X-rayed (Years? ... 

0. 

3 “30 27 2 
Where did you last have your chest X-rayed (if known)” 

Whar was the ovicome® (explain) 

FAMILY HISTORY 

31 Were either of vour natural parenu ever told by a doctor that they had & 

chronic Jung condinon such as 

FATHER MOTHER 

1.YES 2.NO 3.DONT/ 1. YES 2.NO 8. DONT 
KNOW KNOW 

A Chronic 

bronchitis? 

B Emphyema’ 

C Auhme? 

D Lung cancer? 

& Other chest 

conditions? 

F fs paren: curtently alive? 

G Picase Sperify 
——=— Age if living an Age if living 

——~ Agr st death  Agt ot death 

6 Don't inow 8. Don't inow 

H. Please opecify cause of death . 

Organization Resources Counselors inc. m5) siert NW Washington. DC sano Poe weeny 
ar rc y 
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Bs 

Cord Number 
| 

COUGH 

JIA. Do you vaualh Rave a cough? (Coum s cough 1. Yes __.. 2. Me. 

wink fir smoke or on Bre going out-of-doors. 

Lachode clearing of throat.) [Bi ae, hep 10 Ques 

tien 32C.] 

} Bo you wsustly covgh as much os 6 10 § ures & 1 Yea &. Ne 

Gay, Cor mort Gays out of the with? 

S. Do pov usvally cowgh 01 0f] on grinng wp. oF Ve 
8 Ne. 

firm shung in the mernsag? 

B Do you usuely cough or all during the rem 
of Ya 8. Ne 

che day or at mogts? 

IF YES TO ANY OF ADOVE (32,8. C.0R D). A
NSWER THE FOLLOWING: 

AO TO ALL. CHECK DOES NOP APPLY AND
 $k TO NEXT PAGE 

E De you uruelh cough Hbe this on mos days ler 1 Ye WH %. Me. 

S consecutrre snontha of mort dunng the peor? 
8 Doss nx apply 

EF For how mans years have had the cough? 
™ m Number of prot 

£8 Don net apply ——. 

FHLICM 

392A Deo you vrunth bring vp phiegm form your 1Y¥a Ww & Me 

chew? 

{Cover phiegre with the firm sunoke oF oe fire: 

going out-of daors Exclude phicgre fren ube 

aoe Count se alloeed phiegm.) 

{ita sp to 3301 

Ly De yeu usually bring ep phieges She the 
1. Ya Ww F Neo 

mouth ts iwite a day, 60s mest days ow! af the 

weeh? 

c De you usually tring wp phicgm o¢ a8 en get 1 Ye. & No. 

fing op or fir thing in the morteng? 

a Do you wrenlh bring ep phlegy at all during 1. Ya 2. Ne. 

whe ren of the day at on might? 

WF FES TO ANY OF THE ASOVE (034. B.C. OF
 bo. 

ANSSIRN THE FOLLOWING 
—_—_-+—_—_—_——} 

IF WO TO ALL, CHECK DOES NOT APPL
Y AND SIP TO Ma. 

1 De you bring up phirgee Hie this on mam devs 
1. Yu, 8. Ne 

fer 3 covueruine mesihe of tnese Guring ube 

yeast 8. Dare net opply 

¥. For how mony yrom haw pou hed trouble wah 
—_— ee 

poe? Namie of year 
86 Doss no! apply 

Organization Resources Counselursying, RS dAiet AYN Washingtan DC Aman 
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e——— IF YES TO 364A 

EPISODES OF COUGH AND PHLEGM 

34a. Have you had periods of episodes of (in- 
creased®) cough and phlegm lasing for § 
weeks or more each year? 
“(For penons who usually have cough and/or 

phlegm) : 

84 

Ya.‘ 8. No___ 

-— IF YES TO 34a: 
B For how long have you had a: least } euch 

epoode per year? Number of yean 

Does not apply 

WHEEZING 

354A Does your chess ever sound wheezy of whis- 
ching 

tT. When you have s cold? 
2 Occasionally apari from colds’ 

$. Most days of nighw? 

~-—— IF Y£S TO 1, 2, OR 3 IN 354° 

1. 
Yaw 2. Nos 

Yaw 2 New 

Yo. 2. Ne_. 

B Fos how many years has this been present? 
Number of yean 

Does not appiy 

3€4 Have you ever had an atiach of wheering that 
has made you feel shon of breath? 

Ye. #. No. 

B How old were you when you had your firs: 

such aitack* 

C Have vou had 2 or more such episodes? 

D Have you ever required medicine of treaument 
for uhe(se) attachis)? 

—~— Age in yearn 

e
w
 
w
o
.
 
&
 

Does not apply 

- Yaw. 2. New 
Doe: not spply ___. 

Ye. - 2. No____ 
. Does not apply —___ 

BREATHLESSNESS 

37. Wf disabied from wathing by any condition 
eher than hears er hung duease. please 
dexnbe and proceed to Question 39A. 

Naruse of condison(s} 

364 Are you troubled by shonines of breath when 
hurrying on the devel or wathing wp a shght hill? 

iF YES TO 38a 

- Yew 2 No__ 

B Do you hove to walk slowest than people of your 
age on ube level becouse of breachicssnes? 

C Do you ever have to stop for birath when walk 
ing at your own pace on the level? 

D_ Do you ever have vo nop for breath after walk: 
ing about 100 yards (or after adew monutes) on 

the level 

E Are you too breathlew to leave the house or 
brrathion on dieing of undresing® 

e
e
 
@
-
_
 
&
 
a
 

ves 8. No 
Does nat apply ____.. 

Yew 2. Me. 

Does ao epply —___. 

Yow 2. No 

Does noi apply 

Ye 2 Neo 
Does nor apply 
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mate sermon ers ere nn ee ene nna 

TOBACCO SMOKING 

39A. Mase pou ever moked cigarcives? (Me means a. Yoo UW, 2. Ne 
+ New then 80 packs af cigereues ot 33 oe of 

todacro in a hteriene os hove than 1 cigarcue a 

day fost year 

—~ WF Y£3 TO 39a. 
B De pou ape emoke cigarenes (es of Semh 861. Ya E. Ne 

ago)? 6 Bors net spphy 

© Mow old were you when you firw maned reg ——— Age is pron 
wlar cogarerte smmobing? $8 Bors net spply 

D If you Aare nepped unoking tigereun com = Age uopprd 
piciely how old were you when you mopped? Check if will smotung —_. 

- 88 Dee nor apply ___ 

E How mans exgarenes do you emote per day ao Cigateties per day 
new? 8 Docs nee apph —__ 

F On the qrerage of the enure ume you tmobed. —— Cigarets per dey 
Row many Cigatectes did pou wmoke pes day? 86 Dors not apply —__ 

G De or did you mbobe the cigetenue smoke? 1 Does nor apply —__. 
2 Nor ar al 
¥. Syn 

4 

’ 

Moderne) —__. 

Deeply 

408 Have you evrt wnoked 6 pipr regulsrh? 1. Yew 8. MeL 
(Yn means more than 12 08 of sobacce im 8 

USeume ) 

p——- IF ¥£$ TO o0a 

FOR PERSONS WHO KAVE EVER SMOKED A PIPL 

fh 1. Mow old were you when you mand —_—— 
unos a pope cegulsth? Age 

f Tf yeu have mopped wreking & pipe com —— Agr siopped 

piech how old were you when you Cherh d sll 

mopped: smoking pipe 
BE Dios 208 apph WU 

On the average eves the ensine time you smoked & pipe hee much pipe 
wwbareo ord pow smoke prt week? —— oc per week (2 wandard 

pouch of tobecca contains bi en) 
$8) Docs net opp —_._ 

1D. Hou mech pipe ioberce ete you woking new? =. @# pet week 
8B Nes curently wnoking » prpe ——— 

E Do you o dd you inhale the pipe anode? 1. Newer enaked 
2 Koaad 

$. Seghth 
4 Moderseety 

$ Pxeph —__.. 
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APPENDIX A-3 

Work Done by Standard Oil (Indiana) 

For Further information Contact: 
W.R. Quanstrom 

Director, Industrial Hygiene 
- & Toxicology 

200 East Randolph Drive 

Chicago, Illinois 60601 

MONITORING DATA ON ASBESTOS REMOVAL AND DEMOLITION ACTIVITIES 
IN REFINERIES AND CHEMICAL PLANTS 

The monitoring data demonstrate that a half-face cartridge is 
adequate protection for demolition, removal, and similar operations 
involving asbestos insulation. It is more apparent that these 
exposures are minimal if one considers the following: 

a. These results are not time weighted averages (TWA'sS) 
but are, instead the concentration measured over the 

time necessary to perform the task or less. TWA's 
would be considerably lower, 

b. In the great majority of these operations, the individual 

exposed in any one instance would not again work with 
asbestos for many months. Also, since asbestos is not 
‘peing installed in any new or repaired facilities, the 
frequency of exposure will continue to decrease. 

c. In these samples, a11 fibers were counted as if they 

were asbestos, thus artificially inflating the results 

to some undetermined degree. 

d. Given the expected variation introduced by the 
statistical variation inherent in the analysis of 

samples, there is serious doubt that the three samples 

that are reported to above 20 fibers/cc are even 
"real". This is, they are just as likely to be 

Statistical anomalies. 

This monitoring was done in Amoco Oil Company refineries and at 

chemical manufacturing and polymerization operations. Monitoring 
was conducted during installation, removal clean-up, demolition, 
and handling of asbestos containing insulation. 
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A total of 25] personel (breathing zone) samples and 180 en- 
vironmental (area) samples were collected during « four-year 
period. All monitoring and analysis were conducted by the 
precedure recommended by OSHA in 28 CFR 1910.1001. In ad- 
dition. the asbestos content of the material was obtained from 
the manufacturer or by laboratory analysis where possible. A 
review of the data vill reveal that only 11 of the 180 ares 
samples exceeded tvo fibers per cubie centimeter of air (f/ce}. 
Only one of these 1] exceeded 10 f/ce and that was during dry 
remove). 

Table 1 is a compilation of personal monitoring reaults versus 
asbestos content. Results vere segregated by wet or dry hand- 
ling criteria as well as indoor or outdoorsork Where historical 
records did not distinguish tet or dry handling, the assumption 
was made that wet procedures were used. This was done in or- 
der to assume the worst exposure possibility under the best 
work practice procedure and thus make any error a conservative 
one. Based on the surveys conducted and estimated exposure 
times, no employee's exposure exceeded the gllowable eight 
hour TeA of 2 f/cc. However, the permiesible ceiling Limit of 
10f/cc_ms exceeded in 15 cases. Table 2 is a summary of these 
results. 
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Table 1 

Data Analysis for 251 
Persona! Rreathing Zone Samples 

Dry Operation 

Outdoors Indoors Total 

Fibers Per ec €2 2toSto 210 <2 2toS5Sto 2710 <2 2 to5to 
. «cS €10 <5 = <130 <5 <10 

Asnestos Content 

% wt. 

0 - <3) , 7 2 7 2 ’ 
30 9 33 5 3 12 1 45 6 3 

10 - 25 15 3 1 1 2 4 16 5 5 
26 - 439 
40 - 100 25 10 3 3 2 3 3 27~=— «10 6 

Unknown 2 58 6 8 1 _ 3 8 1 
Subtotal 108 25 7 3 2) 6 8 12 129 31 15 

% of Total {approx.) 75 17 5 2 45 #13 17 26 68 16 8 

t
v
 

Wet Operation 

€2 2toS5to 210 <2 2toSto 210 <2 2 toS5to 
€5 <10 €5 <10 <5 <10 

6 - ¢3 1 1 
3 - 9 

10 - 25 1 1 

26 - 39 : 
40 - 100 3 1 3 i 
Unknown 40 CC ~~ — — S54 _ _} 

Subtotal 58 1 i i $9 1 1 

% of Total 9e 2 50 $0 oT 42 <2 

cuir ; 
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Table 2 

Asbestos Samples Exceeding 19 f/ee 

Short-Term Personal 
Sample Results 

Facility flee 
BM 20.6 

13.3 
14. 

cw MW. 
17. 
24. 
u 

WR 1. 
. 10. 

12. 
n. 
12 
18. 

SL 20. 
iM. W

e
 e
e 
O
n
 
8
 O
D 

OF
 d
e 

8
 
>
 O
D 

Gt
 d

e 

xc 15.5 - Area Sample 
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Appendix B-1 

NON-MANDATORY 

Recommendations for Chest Roentgenographic Examinations for use in 

the Medical Surveillance of Persons Exposed to Asbestos. 

(a) Every employer should have a written policy for chest roent- 

genographic examinations of persons exposed to asbestos. — 

(b) Every chest roentgenogram should be a single posteroanterior 

projection at full inspiration on a 14- by 17- inch film. 

the film and cassette should be capable of being positioned 

both vertically and horizontally so that the chest roentgeno- 

gram will include both apices and costophrenic angles. If 

a person is too large to permit the above requirements, 

then the projection should include both apices with minimum 

loss of the costophrenic angle. ; 

(c) The employee should be disrobed from the waist up at the time 

the roentgenogram is given. The facility should provide a 

dressing area and for those persons who wish to use one, 

the facility should provide a clean gown. Facilities should 

be heated to a comfortable temperature. Pelvic and gonadal 

shielding shall be provided 

(d) Roentgenograms should be made only with a Giagnostic x-ray 

machine having a rotating anode tube with a maximum of a 2 

mr, source (focal spot). 

(g) Except as provided in paragraph (h) of this section, roent- 

genograms should be made with units having generators which 

comply with the following; (1). The generators of existing 

roentgenographic units acquired by the examining facility 

prior to July 27, 1973, should have a minimum rating of 200 

mA at 100 kVp.: (2) generators of units acquired subsequest 

to that date should have a minimum rating of 300 mA at 125 kVp. 

(h) Roentgenograms made with battery-powered mobile or portable 

equipment should be made with uinits having & minimum rating 

of 10U mA at 310 kVp. at 500 Hz. or of 200 mA at 110 KVp, at 

60 Hz. 

(i) Roentgenograms should be given only with equipment having a 

beam-limiting device which does not cause large unexposed 

boundaries. The beam limiting device should provide rectangular 

collimation and should 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 1020.31. The use of 

such a device should be discernible from an examination of 

the roentgenogram. 

NOTE: A generator with a rating of 150 kVp, is recommended. 

Orxpanuzation Resources Counselors Inc. in8 1 stent NAN Washingten DC 2000n TG Ua 
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Appendiz B-1 

=2- 

(§) To insure high quality chest roentgenograms: 

(2) The maximum exposure time should not exceed 1/20 of a 
second except that with single phase units with a 
rating less than 300 wA at 125 kVp. and subjects with 
chests over 2B cm. posteroanterior, the exposure may \ 
be increased to pot more than 1/10 of a second; . 

(2) The source of focal spot to file distance should be at 
least & feet; 

(3) Medium--speed film and medium speed intensifying screens 
should be used; 

(4) Falm-screen contact should be maintained and verified 
at & month or shorter intervals; 

(S} Intensifying screens should be inspected at least once 
a month and cleaned when necessary by the method 
Fecommended by the manufacturer; 

(6) All intensifying ecreens in a cassette should be of 
the sawe type and made by the same manufacturer; 

(7). When using over 90 kV., a suitable grid or other means 

of reducing scattered radiation should be used; 

(8) The geometry of the radiographic system shall insure 
that the central axis (ray) of the primary beam is 
perpendicular to the ptane of the film surface and 
impinges on the center of the film; 

(9) A formal quality assurance program should be established 
at each facility. 

{k) Kadiographic processing: 

(1) Either sutomatic or manuel film processing is acceptabie. 
A constant time-temperature technique should be 
meticulously employed for manual processing. 

(2) «If mineral or other impurities in the processing water 
introduce difficulty in obtaining a high-quality roent- 
genogram, a suitable filter or purification system 

Bhould be used. 

(1) Before the employee is advised that the eramination 48 con- 
cluded, the roentgenogram should be processed and inspected 
end accepted for quality by the physician, or if the physician 
16 not avablable, acceptance may be made by the radiologic 

Organization Resources Counselors Ing. mS DSen S11 Washington DC avo. 
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Appendix B-} 

technologist. In a case of a substandard roentgenogram, 
another should be immediately made. Ail substandard roent- 
genograms should be clearly marked as rejected and promptly 
sent for disposal. 

An electrical power supply should be used which complies with 

the voltage, current, and regulation specified by the 
manufacturer of the machine. 

A densitometric test object may be required on each . 
roentgenogram for an objective evaluation of film quality. 

Each roentgenogram made hereunder should 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 roentgenogram. 

Organization Resources Counselors inc. 2S street NW Washington DC uke COI 
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NON -MANDATORY 

INTERPRETATION AND CLASSIFICATION 

laterpreting and classifying chest roentgenograms. 

1 

(a) Chest roentgenograms should be interpreted and classified in 
accordance With a professionally accepted classificaton 
System and recorded on a Roentgenographic Interpretation 
Form *Form CSD/KIOSH (M)} 2.8). 

(b> Roentgenograms shovld be interpreted and classified only by 
aes board eligible/certified radiologist or physician who 
regularly reads chest roentgenograms. 

(ce) All interpreters, whenever interpreting chest roentgenograms 
fade under the Act. should have immediately available for 
reference a complete set of the ILO-U/C internationsl 
Classification of Radiographs for Preumoconicsees, 1980. 

Organw ation Resources Coursclorsine, mS estes KAY Washington OC aan 
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Appendix C-1 

Appendix C(1) - Pulmonary Function 

Standards for Asbestos Standard 

NON-MANDATORY 

The spirometric measurements of pulmonary function ehou
ld conform 

to the following minimum standard, and these standar
ds are not 

intended to preclude additional testing or alternate
. methods 

which can be determined to be superior. 

(2) 

(b) 

(c)} 

(d) 

(e) 

(f) 

(ge) 

I. 

The instrument should be 
or within + 3 percent of 

The instrument should be 

from 0 to 7 liters BTPS. 

APPARATUS 

accurate to within + 50 milliliters 

reading , whichever is greater. 

capable of measuring vital capacity 

The instrument should have a low inertia and offer low 

resistance to airflow such that the resistance to airflo
w 

at 12 liters per second must be less that 1.5 em H20/(liter/se
c). 

The zero time point for the purpose of timing the FEV, 
should 

be determined by extrapolating the steepest portion
 of the 

volume time curve back to the maximal inspiration volume 

(1,2,3,4) or by an equivalent method. 

Instruments incorporating measurements of airflow to de
ter- 

mine volume should conform to the same volume
 accuracy stated 

in (a) of this section when presented with flow rates 
from 

at least O to 12 liters per second. 

The instrument or user of the instrument should have a 
means 

of correcting volumes to body temperature saturated 
with 

water vapor (BTPS) under conditions of varying ambient 

spirometer temperatures and barometric pressures. 

The instrument used should provide a tracing or dis
play of 

either flow versus volume or versus time during 
the entire 

forced expiration. A tracing or display is necessary to 

determine whether the patient has performed the te
st proper- 

ly. The tracing should be stored and available for 
recall 

and should be of sufficient size that hand measurements may 

be made within the requirement of paragraph (a) of 
this 

section. If a paper record is mate, it should have a paper 

speed of at least 2 cm/sec and a volume sensit
ivity of at 

least 10.0 mm of chart per liter of volume. 

. 

eked MRS eRe tem 
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The instrument should be capable of accumulating for a mintaum 
of 10 seconds and should not stop accumulating volume before 
(1) the volume change for a 0.5 second interval is less than 
25 milliliters, or (2) the flow is less than 50 milliliters 
per second for a 0.5 second interval. 

The forced vital capacity (FVC)} and forced expiratory volume 
to i second (FEV 1) measurements should comply with the 
accuracy requirements stated in paragraph (a) of this 
section. That is, they should be accurately measured to 
within + 50 ml or withio + 3 percent of reading, whichever 
is greater. 

The instrument should be capable of being calibrated in the 
field with respect to the FEV) and FVC. This calibration 
of the FEV; and FVC may be either directly or indirectly 
through volume and time base measurements. The volume 

calibration source should provide a volume displacement of 
at least 2 liters and should be accurate to within + 30 
milliliters. 

11]. TECHNIQUE FOR MEASUREMENT OF FORCED 
VITAL CAPACITY MANEUVER 

Use of a nose clip i recommended but not required. The 
procedures should be explained to the patient in simple terms 
who should be instructed to loosen any tight clothing and 
Stand in front of the apparatus. The subject may git, but 
care should be taken on repeat testing that the same position 
be used and, if possible, the same spirometer. Particular 
attention shall be given te insure that the chin is slightly 
elevated with the neck slightly extended. The patient should 
be instructed to make a full inepiration from @ normal 
breathing pattern and then blow into the apparatus, without 
interruption, as hard, fast, and completely as possible. At 
least three forced expirations should be carried out. During 
the maneuvers, the patient should be observed for compliance 
with instructions. The expirations shovwld be checked visually 
for reproducibility from flow-volume or volume-time tracings 
or displays. The following efforts ehould be judged unacceptable 
when the patient: 

1. has not reached full inspiration preceding the forced 
expiration, 

2. hes not vsed maximal effort during the entire forced 
expiration, 

3. has not continued the expiration for at least 5 seconds 
or until an obvious plateau in the volume time curve has 
occurred, 
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Appendix C-1 

4. has coughed or closed his glottis, 

5. has an obstructed mouthpiece or a leak around the 

mouthpiece (obstruction due to tongue being placed 
infront of mouthpiece, false teeth falling in front of 
mouthpiece, etc.), 

6. has an unsatisfactory start of expiration, one characterized 
by excessive hesitation (or false starts), and therefore , 
not allowing back extrapolation of time 0 (extrapolated 
volume on the volume time tracing must be less that 10 

percent of the FVC), 

7, has an excessive variability betwwee the three accept- 
able curves. The variation between the two largest 

. FVC's and FEV)'s of the three satisfactory tracings 
should not exceed 10 percent or + 100 milliliters, 
whichever is greater. 

Periodic and routine recalibration of the instrument 
or method for recording FVC and FEV, 9 should be 
performed using a syringe or other volume source of 
at least 2 liters. 

Performance of the testing including subject 
coaching, recognition of improperly performed 
maneuvers and corrective systems. 

Data quality, with the emphasis on reproducibility. 

Actual use of the equipment under supervised 
conditions. 

Measurements of tracings and calculations of results. 

11I. INTERPRETATION OF SPIROGRAM 

The first step in evaluating a spirogram should be to deter- 
mine whether or not the patient has performed the test 
properly or as described in I] above. From the three 
satisfactory tracings, the forced vital capacity (FVC) and 

forced expiratory volume in 1 second (FEV 1.0} should be 
measured and recorded. The largest observed FVC and largest 
observed FEV, should be used in the analysis regardless of 

the curve(s) on which they occur. 

The folloving guidelines are recommended for the evaluation 
and management of workers exposed to asbestos dust. It is 
important to note that employees who show reductions in 
FEV 1 and FVC below 75% of the predicted values, or re- 

Orpanization Resources Counselors ing. mS iSireet NW Washington, DC 2000» 
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ductions in beth measured values of 5 percent or greater 
from their initial screening exam, should be reevaluated 
within a period of one month. Those who show a consistent 
decrease ion kung function, as compared to the predicted 
values in Tables 2-5, @hould be asseseed by the physician 
taking into account 11 other clinical findings. <A recom- 
mendation should be made with regard to suitability of 
the employee to continue in an asbestos related occupatiot.. 

IV. QUALIFICATIONS OF PERSONNEL 

AOMINISTERING THE TEST 
RON-MANDATORY 

Techn3cians who perform pulmonary function testing should have 
the basic knowledge required to produce meaningful results. 
Training consisting of approzimately 16 hours of formal tostrur- 
tion shall cover the following areas. 

{a) Basic physiology of the forced vital capacity 
maneuver and the determinants of airflow limitation 
with emphasis on the relation to reproducibility 
of results. 

Cb) Instrumentation requirements including calibration 
procedures, sources of error and their correction. 
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Non-Nandatory 

‘S3CSSERRS A= TANRARQUAAYORE SATE TSLERARRYYERTSEL LESTE 
Lo ma cna MN NNN NN NNENN NNN NAN NAN NER RABRAAMAARANNAKOAAANS 

'SRRGRARTESARARART UNITE SEALE TES AAANKVVARSTALLIOTETE 
San KM NN NNN MANN SNA NN ANA NNAMARKARRARARARAAANAA KAMA ES 

SRESERSSAAEARART VAR IS RE RERRELSTEARER YAKS TALE IER ETS 
ee RM ME NNNN NNN NNN NNN NNN ANN NNN MOAB AARARABAAARAKNARANE ES 

cRagsess -SQaQeansgar SagEeseTeghaksWanSSseIBSeTs ze 
k AA CANAAN NNN NANA NN RANG RNS ANAS ROHR AGAARARAAAEAAAATE SS 

BBEZEETELERRARUU ARTS PP RLSTLSES ALAR G UALS ISLE LEAR TS Es 
= BRANNAN NN NN NNN NN NANA NN ANNA OR ORM ARAAAARABRARAAN TESTS 

sRRSSSSILRRAK IIS SSRN BZE PSSVPONKSRSVRAKISCE SEAS SELLAR 
Sentddidddddndsinddnndddnadadnnddadddddasdanan sé sass 

RAEISSERER RYIVAASSRLLIES KESLEAKSRIISARIS RESSESESE na 
WT HAUN HANAN NNN NORA RHR A RR RAAR ARR RAANA ETT EES 

TEQRARTURSS SRK KS EARS TEARS ATI EAR ISO RISA RSS AARAS 
AHHH AHNA NANA RNR NAAR RORAERRAMA RAR OREROMETETTETS 
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Non-Mandatory 

Minimal training guidelines for physicians supervising the medical 
surveillance of persons who are or have been exposed to asbestos. 

1. Introduction 

(i) The emplover is repsonsible for the selection and 
training of medical advisors. 

(ii) The physician needs to be familiar with the product, 
the processes involved in manufacture and the 
controls present in the workplace which have been 
designed to prevent unnecessary exposure to 
asbestos. 

(iii) Educational material and attendance at appropriate 
meetings and courses should be available to the 
physicians concerned. The information learned 
should be communicated to the employer and employees 
to enable them to be fully aware of the nature of 
the effects of exposure to asbestos. 

2. Objectives 

(i) To improve health care in industry. 

(ii) To arrive at common standards of medical practice. 

(111) To maintain adequate surveillance of asbestos- 
exposed employees. 

3. Methods 

(i) Training should include instruction in pulmonary 
physiology, toxicology and clinical assessment in 
relation to occupational health. 

(ii) Physicians should be given leave of absence to 
attend special courses and mini-residencies: 

(1) at academic centers providing instruction in 
occupational health; or 
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(2) et specialist centers for training in the 

radiology of asbestos-related disease; or 

(3) eat both the above. 

(iii) Special arrangements should be made for physicians 1 

unable to leave their appointments for post-graduate 

training. Such arrangements should include: 

(1) provision of audio-visual training material. 

(2) provision of the standard radiographs produced 

by the International Labor Office (1L0), Geneva 
{International Classification Radiographs of 
Pneumoconioses (Revised 1980)] as a guide to 
interpreting radiological appearances. 

(3) provision of contract with the nearest expert 

in radiology of the pneumoconioses, pulmonary 

phystologists versed in the diagnosis of 

occupational lung disorders and board certified 

chest physicians, capable of resolving problems 

er doubtful opinions. 

(4) instructional reading material should be provided 

for the library of every physician responsible 

for the medical surveillance of asbestos-exposed 

pereons. 
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APPENDIX ~- D-2 

SOURCE REFERENCES FOR APPENDICES A - D . 

(1) Appendices Al and A2 

(2) 

(3) 

Modification of the "Recommended Respiratory Diseases 
Questionnaires for use with Adults and Children in 
Epidemiological Research,” These questionnaires were 
published as follows: 

"Epidemiology Standardization Project.” Benjamin 
G. Ferris, M.D.: Principal Investigator. American 
Review of Respiratory Diseases, 118 (#6) (Part 2 of \ 
2 parts): pages 7-53; December 1978. 

NB: The questionnaires attached to the draft document on 
medical survellance are based on those of the Raymark 
Corporation. Modified by Hilton C. Lewinsohn, MB, BCH, 
FCCP. 

Appendices 81 and BZ 

Appendix Bl: This is based upon Title 42 - Public Health 
Service. Chapter 1 - Public Health Service, Department 
of Health, Education and Welfare. Subchapter C ~ Medical 
Care and Examinations. 

Part 37 - Specifications for Medical Examinations of Under- 
ground Coal Mines Subpart - Chest Roentgenographic Examina- 
tions. Published in Federal Register, 43(148): 33713- 
33720, 1978. 

Appendix B2: This is derived form 42 CFR Part 37, CDC/NIOSH, 
Specifications for Wedical Examinations of Underground Coal 
Miners, the relevant sections are 37.50 interpreting and 
classifying chest roentgenograms. 

37.51 proficiency in the use of systems for classifying the 
Pneumoconioses. This was published in the Federal Register, 

4868): 1321-1323, 1983. 

Appendices Cl and C2 

Both these appendices are derived from 23CFR, 1910,1043 
Cotton Dust, published in Federal Register, 43(122): 
27395-27418, 1978. The relevant paragraphs will be found 
in Appendix D (of the standard) on page 27418. The Tables 
in Appendix C2 are to be found on pages 27414-27417. 
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(4) Appendix D 

This is based upon @ document prepared by the Medical 
Advisory Panel of the Asbestos International Association 
and suitably modified by Dr. Hilton C. Lewineoho. 
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