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PURPOSE

To provide a self-assessment tool to meet the
requirements of Army Regulation 200-1, Chapter 10.
' !

DESCRIPTION

part T comsists of 11 checklists on asbestos management,
installation gurvey, hazard assessment, ahatement plan
and design, operations and maintenance plans, training,
construction, and in-house and contracted abatement.

part II "rates” the responses to each checkligt in Part
I on a priority scale.

Appendix A provides an evaluation form for a quick
overall assessment of an installation’s asbestos
management program.

Appendix B shows the full law as degeribed in Title 23,
Code of Federal Regulations (CFR), 1926.58, Safety and-
Health Regulatioms for Congtruction: Asbestos, - s
tremolite, anthophyllite, and actinclite. - S

Appendix C presents the Office of The Surgeoﬂ.Generalfg"
current policy. s "

AUDIENCE

The intended audience is the Asbestos Management Control
officer and the asbestos management team,. . SRS

Any questions or requests for additional techni L
assistance may be directed to Industrial Hygiene Fiel
Services Program personnel at DSN'584-3118 or commerc
410-671-3118. . - o

Additional copies of this technical guide
reproduced locally or obtained by submitti
17 (Requisition for Publications and Bl

Commander,  USAEHA, "ATTN::  HSHB-CM e
=Ground,iMD;21plQﬁ54225 ~ to D

commercial 10-671-366

ii
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PART I. CHECKLIST

® The installation asbestos management team may
use the following checklist to--

Help look for deficiencies.

Know how to direct resources to correct
those deficiencies.
® There are 11 elements in this checklist.
® ALL INSTALLATIONS SHOQULD ANSWER THE QUESTIONS
IN ELEMENTS 1-8, plus

Elements 9 and 11 if the installation
uses an in-house asbestos abatement team.

Elements 10 and 11 if the installation
uses contract abatement.

* Elements 9-11 if the installation uses
both an in-house asbestos abatement team and
contract abatement.

1-1
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ELEMENT 1. INSTALLATION ASBESTOS MANAGEMENT

1.

2a,

2b.

3a.

3b.

Does the installation have an asbestos management program?

If the answer to 1 is yes, is there a written, signed asbestos management program
- document?

If the answer to 2a is no, what is the status of the written program document?

Draft (Date: )

Other

Is there a written, signed installation asbestos management plan?

If no, is the asbestos management plan in draft?

Is there & writteri, signed installation asbestos abatement plan?

If no, is the asbestos abatement plan in draft?

Who is the Asbestos Management Control officer?

Name:

Tide:

Organization:

Telephone No:

Yes_ No__
Yes__ No__
Yes__ No__
Yes_ No__
Yes__ No__
Yes_ No__
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ELEMENT 1. (Con’t) INSTALLATION ASBESTOS MANAGEMENT

6a. Has an asbestos management team been established?

6b. If yes, who are the team members?

Yes__ No__

Name Title Organization

Telephone No.

Directorate of Engineering
and Housing (DEH)

Environmenta] Office
Preventive Medicine Services
Safety Office

Civilian Personnel Office
Staff Judge Advocate’s Office

Public Affairs Office

7. . How often does the team meet?

Ba. Is the team responsible for developing and implementing policy?

Bb. If no, who is responsible?

Yes_ No__
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ELEMENT 2. INSTALLATION ASBESTOS SURVEY

la. Has an installation asbestos survey been performed to locate all the asbestos-containing

building materials (ACBM)? Yes__ No__
1b.  Was more than one survey performed? Yes  No__
le.  If yes, how many?
2. Did the survey(s) cover:
a. All the buildings on the installation? Yes__ No__
b. All nonfriahle ACBM? Yes_ No__
¢. All ACBM located on the exterior of the buildings? Yes_ . No__
d. All ashestos-containing equipment located inside the building (curtains, safes,
gaskets, etc,)? Yes - No__
3. If the answer to 2a is no:
2. What percentage of the buildings have been completely surveyed for asbestos? %
b. Have any of the following facilities been surveyed for asbestos?
(N/A = no ashestos) (N/I = not on installation)
(1) Residential housing units? Yes - No N/A_ N/I__
(2) Hospital facilites? Yes__ No__N/A_ N/__
(3) Child development centers? Yes__ No__ N/A__N/I__
(4) Department of the Army-controlled schools? - Yes _ No__ N/A_ N/_
¢. Comment:
4. Who performed the asbestos survey(s)?
a. Government personnel? Yes  No__ %__
Name:
Address:
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ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY

b. Contractor personnel?

Name:

Address:

c. Combination (more than one survey was performed)?
Sa. Were the personnel who performed the survey accredited as asbestos
"building inspectors?”

§h. If the answer to 5a is yes, from what organization did these personnel
receive accreditation?

(1) U.S. Environmental Protection Agency (EPA)?

Name:

(2) State?

Name:

(3) Local government?

Name:

(4) Host nation?

Name:

5c.  If the answer to 5a is no, did these personnel receive exemptions from
their major commands (MACOMs)?

MACOM Name:

6a. s there an asbestos inspection (survey) in a report format?

6b. If no, what format was used?

1-6

Yes. No__ % __

Yes

Yes_

Yes_

Yes_

Yes__

Yes__

Yes_

Yes_ .

No

i

No

No

No__

No__

No

No

No
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E ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY
} 7a.  Was a description of the method(s) used to perform the survey(s) available? Yes,  No_.
E Tb.  Were the buildings divided into homogeneous areas? Yes_ No__
{ Te. If yes. did the report indicate how the buildings were divided? Yes' No__
E 7d.  Did the survey report include a list of asbestos bulk samples taken? Yes, No
| 7e. If the answer to 7d is yes, did the list include:
{1) Sample numbers? Yes_ No__
Comment:
!
[ (2) Locations? Yes__ No__
| Comment:
' (3) Description of the types of materials sampled? Yes . No_
j Comment:;
\
|
: (4) Description of the conditions of the materials sampled? Yes .. No__
i Comment:
{
|
j (5) The results of the analysis? Yes_ No__
E Comment:
|
|
; 7.  Did the survey report include a building layout showing where each
‘[ bulk sample(s) was taken? Yes . No__
: 7g.  Did the report include a list of materials containing, or suspected of
“ containing, asbestos? Yes . No__
!
I
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ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY
7h. If the answer to 7g is yes, was the following information about the materials included?
(1) Frability? Yes_ No__
(2) Physical condition? Yes_ No__
(3) Water damage? Yes__ No__
(4) Vibration/impact damage? Yes_ No__
(5) Quantity? Yes_ No__
(6) Number of occupants/users potentially exposed? Yes_, No___
{7) Occupant/user accessibility? Yes_ No__
(8) Area/building use? Yes__ No__
(9) ACBM application/use? Yes  No__
(10) Air plenum (part of) or direct airstream (located in the path)? Yes_ No__
8. How many bulk samples were taken?
9.  Were the samples taken for the following types of materials according to Training
Manual 5612, Asbestos Control, or EPA recommendations?
(1) Sprayed-on or trowelled-on surfacing material? Yes_ No_
(2) Pipe, boiler, and tank thermal insulation? Yes_ No__
(3) Other types of ACBM (such as floor tiles, siding, wallboard, ceiling
tile and acoustical tile)? Yes_ No__

10a. What lsboratories analyzed the asbestos bulk samples?

Name:

Address:

Name:

Address:

1-8
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ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY
10b. Were the laboratories that performed the analysis of the asbestos bulk
samples sccredited? Yes__ No__
10¢, If yes, specify from whom the laboratories received accreditation:
Name:
Address:
11.  How were the bulk samples analyzed?
a. Polarized light microscopy %
b. Transmission electron microscopy (TEM) %
¢. Scanning electron microscopy (SEM) %
d. Other: %
12. Did the bulk sample results specify the type of asbestos? Yes  No_
13, Were general air samples taken to be used, or were general air samples used,
for asbestos hazard assessment? Yes  No__
14a. If the answer to 13 is yes, then how many sreas were sampled?
14b. How were the samples analyzed?
{1) Phase contrast microscopy (PCM) %
{2) Transmission electron microscopy (TEM) %
{3) Scanning electron microscopy (SEM) %
(4) Other: %
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ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY

15b. If yes, specify from whom the laboratory received accreditation:

[
15a. Was the laboratory that performed the analysis of the asbestos air samples accredited? Yes_ No__ \
\
|

‘Name:

Address:

16a. Was there a written requirement to retnspect areas that contained ACBM?
16b. If yes, who does the reinspection and how often 18 it required?
(1) Contractor?

Name:

Address:

How often? Months Years
(2) Asbestos team member?

Name:

Address:

How often? Months Years
(3) Area supervisor?

Naine:

Address:

How often? Months Years

1-10

Yes . No__

Yes__ No__

Yes_ No__

Yes__ No__
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ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY

(4) Other? Yes__ No

Name:

Address:

How often? Months Years
16¢. If the answer to 16a is yes, how often are the areas reinspected?

{1) By an accredited asbestos "building inspector?”

(2) By DEH (or equivalent)?

(3) By building custodian?

(4) By representatives of asbestos management team?

—. Months __ Years ___Not Performed

17. Who is responsible for maintaining the installation asbestos survey?

Name:

Title:

Organization:

18. s the instaliabon asbestos survey updated to reflect abatement activities? Yes _ No__
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ELEMENT 3. ASBESTOS HAZARD ASSESSMENT
1. Was an asbestos hazard assessment performed on all the ACBM? Yes__ No__
2. If the answer to 1 is yes, is the assessment included in the asbestos management
plan? Yes _ No__
3. If the answer to 2 is no, in what format is the assessment recorded?
4. Who performed the ashestos assessment(s)?
a. Government personnel? Yes. No_ %_.
Name:
Address:
b. Contractor personnel? Yes  No__ %__
Name:
Address:
¢. Combination {more than one assessment was performed)? Yes . No .
5a.  Were the personnel who performed the assessment accredited as asbestos
"manager planners?” Yes_ No__
5b.  If the answer to 5a is yes, from what organization did these personnel
receive accreditation?
(1) EPA? Yes__ No__
Name:
{2) State? Yes  No__
Name:

1-13
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ELEMENT 3. (Con’t) ASBESTOS HAZARD ASSESSMENT

(3) Local government? Yes__
Name:

(4) Host nation? Yes -
Name:

5¢. If the answer to 5a is no, did these personnel receive exemptions from their

MACOMSs? Yes__

MACOM Name:

6. What method was used in performing the assessment?
a. EPA? _ Document?
b. Army? __ Document?
¢. Department of Defense? . ‘Document?

1-14

No

No__

No
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ELEMENT 4. INSTALLATION ASBESTOS ABATEMENT PLAN

la. Is there an ashestos abatement plan covering all the ACBM? Yes
1b.  If the answerto 1a is yes, is the plan written? Yes__
Status:
2. If the answer to 1a 1s yes, is the asbestos abatzment plan included in the
asbestos management plan? Yes
3. If the answer to 2 is no, in what form is the abatement plan recorded?
4, Who prepared the ashestos abatement plan(s)?
a. Government personnel? Yes_
Name:
Address:
b. Contractor personnel? Yes__
Name:
Address:
¢. Combination (more than one plan was prepared)? Yes
5a. - Were the personnel who developed the abatement plan accredited as
asbestos "management planners?” Yes
5b. If the answer to 5a is yes, from what organization did these personnel receive
accreditanon?
(1) EPA? Yes__
Name:
(2) State? Yes__
Name:

1-16

No__

No

No__

No__

No

32
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ELEMENT 4. (Con’t) INSTALLATION ASBESTOS ABATEMENT

PLAN
" (3) Local government? Yes__ No__
Name:
{4) Host nation? Yes_ No__
Name:

Sc.  If the answer to 5a is no, did these personnel receive exemptions

from their MACOM=? Yes_ No__

MACOM Name:

6.  What method was used to rank the abatement actions?

a. EPA? Document?
b. Army? Document?
¢. Department of Defense? Document?

7.  Asbestos removal or encapsulation abatzment will be performed by:
2. Government personnel?
All
Limited ___

None

Name of Organization:

Type of Abatement:

Extent of Work:
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ELEMENT 4. (Con’t) INSTALLATION ASBESTOS ABATEMENT

PLAN :

Ba.

8b.

8c.

8d.

b. Contractor personnel?
All

Limited

None

Name of Organization:

Type of Abatement:

Extent of Work:

What is the date of the current asbestos abatement plan?

Are there procedures to update the asbestos abatement plan? Yes  No_
How often will the asbestos abatement plan be updated?

____Annually

____ Semiannually

. Other

Who 1s the final authority?

Name:

Title:

Are there procedures in the asbestos management plan to review all scheduled
building repairs or renovations to ensure that they do not involve ACBM or,
if they do involve ACBM, that the proper precautions are taken? _ Yes__ No__
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ELEMENT 5. INSTALLATION ASBESTOS OPERATIONS AND .
MAINTENANCE (O&M) PLANS

1.  How many buildings have been identified ad containing ACBM?

2. Of the buildings identified in 1, how many require Government personnel
to perform some type of maintenance activity/operation (including
janitorial)? .

3a. ' Have O&M plans been written for all operations that may disturb ACBM or
involve contact with dust from ACBM? Yes_ No

3b. If the answer to 3a is yes, which of the following elements are present?
(Check all that apply.)

___ Notification and labeling
—— Training

. Employee protection and medical survetllance
___ Specialized cleanup

— Maintenance and renovation permit

___ Special work practices for maintenance

___ Special work practices for renovation

___ Emergency response procedures

—_ Peniodic surveillance of ACBM

___ Recordkeeping

3¢. If the answer to 3a is no, for what operations have O&M plans been written?

4.  Is there an O&M plan covering the cleanups from incidents that involve a
small fiber release? : Yes No__

1-20
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ELEMENT 5. (Con’t) INSTALLATION ASBESTOS OPERATIONS AND

MAINTENANCE (O&M) PLANS

5. Is there an O&M plan covering the cleanups from incidents that involve a large

fiber release? Yes_

b, - ls there an Q&M plan for the rormal cleanup of areas that contain ACBM? Yes

Do all the O&M plans iriclude training of both the maintenance personnel and

the pérsonnel who normally work in the areas? Yes,

8.  Who wrote the O&M plins?

a.. Government personnel? Yes_- No

Name:

Address:

No

No

No__

%

b. Contractor personnel? Yes_ No__ %__

Name:

Address:

¢. Combination? ' Yes_

9a. Were the personnel who prepared the O&M plan accredited as asbestos

"management planners?” Yes.

9b, If the answer to 9a is yes, from what organization did these personnel receive
accreditation?

(1) EPA? Yes,__

Name:

1-21

No

i
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ELEMENT 5. (Con’t) INSTALLATION ASBESTOS OPERATIONS AND

- MAINTENANCE (O&M) PLANS

9c.

10a.

10b.

10c.

10d.

(2) . State?

Name:

(3) Local government?

Name:

(4) Host nation?

Name:

If the answer to 9a is no, did these personnel receive exemptions from
their MACOMs?

MACOM Name:

Are the O&M plans included in the asbestos management plan?

What is the date of the current asbestos Q&M plan?

Are there procedures to update the asbéstos O&M plan?
How often will the asbestos O&M plan be updated?-
___ Annually

___ Semiannually

. Other

1-22

Yes__

Yes

Yes

Yes

Yes__

Yes

No

No

No__

No

No

No
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ELEMENT 6. TRAINING (Other Than In-House Abatement Team)

1.

Ga.

6b.

Is there a written training program?

If the answer to | is yes, is the written training program included in the
asbestos management plan?

Does the training program include awareness training for all emiployees
working in areas that contain ACBM?

Does the training program include all personnel who perform mainteriance
where there is the potential for disturbing ACBM?

Does the training program include the following:

a. Information on the types of asbestos?

b, Information on the health effects of asbestos?

c. Information on where the asbestos is located?

d. Descripuon of the proper methods for handling ACBM?

€. Description of the types of maintenance activities that may
produce asbestos fibers, including operations that are prohibited?

f. Information on the instsllation’s respiratory protection program for
asbestos operations? :

g Deseniption of how to wdentify potential damage to ACBM and how to
report such damage and fiber release incidents?

h. Intormauon on the increased risk of lung cancer when the employee
smokes and 1s exposed to asbestos?
Are there trsining requirements for the installation asbestos management

team members?

If yes, what are the requircments?

1-24

Yes

Yes

Yes__

Yes,

Yes__

Yes

Yeu

Yes__

Yes

Yes,_

No._

No,

No

No

i

No

No

No

No

No__
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ELEMENT 7. ASBESTOS ABATEMENT DESIGN

1a.  Who develops the design plans for abatement projects?
(1) In-house personnel? %
(2) Corps of Engineers personne|?
(3) Contractor personnel?
(4) Combination of above?

1b. (Optional) Why were these design resources used?

2. Who coordinates the plans and specifications for the abatemént projects with
the local, State, and Federal regulators, including National Emission Standards
for Hazardous Air Pollutants (NESHAP) notification?
a. Installation personnel? Yes__ No__

Define:

b. Corps of Engincers personnel? ) Yes _No__

Define district and/or office:

¢. Others? Yes . No__

Define:

3. How many scparate asbestos abatement projects are designed cach
year?

1-26
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ELEMENT 7. (Con’t) ASBESTOS ABATEMENT DESIGN

4.  What volume of ACBM is removed per year?
a. Nonfriable (approx.) square feet (sq. f1.)
b. Friable (approx.) sq. ft.

¢. Friable (approx.) linear feet (lin, ft.)

d. Other (approx.) ﬂsq. ft.

5a. Does the installation require environmental and work protection levels
above the local, State, and Federal requirements? Yes . No

5b. . Define the additional requirements.

6.  Are negative air machines typically used when removing nonfriable asbestos,
such as floor tile and mastic? Yes__ No__

7. Does the installation have standing operating procedures (SOPs) concerning
asbestos abatement that are furnished to the abatement design team? Yes_. No__

8. = Does the installation typically request changes to the designs to conform to
the preferred method of removing ACBM? Yes_ No__

1-27
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ELEMENT 7. (Con’t) ASBESTOS ABATEMENT DESIGN

9. How does the installation classify the following ACBM for abatement planning?
Matenal Friable Nonfriable
Floor tile & muastic
Window putty
Gaskets
Cement-asbestos siding (1'x 17)
Flat transite sheets
Corrugated transite sheets
Roofing materials

Others (specify)

10 How does the installation choose the level of personal protective equipment
used at the beginning of an asbestos abatement project?

o Always the maximum level

___ Based on previous abatement projects
__ Engineer’s judgment

_... Corps of Engineers recommendations

___ Recommendations of project industrial hygienist

—.... Other (specify)

[ 9%
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ELEMENT 7. (Con’t) ASBESTOS ABATEMENT DESIGN

11. What factors are considered when selecting personal protective equipment?
___ Preference of workers
— Maximum possible exposures

__ Other (specify)

12.  Does the installation (or installation representative) discuss the work with the
abatement workers before the removal activities begin on each project? Yes - No__

13, Are safety meetings held with the workers to discuss topics, such as the
dangers of falling, heat exhaustion, chemical exposures, etc.? Yes  No_

14. Does the installation’s Preventive Medicine authority conduct industrial
hygiene assessments of asbestos abatement designs for health hazards other
than asbestos exposure (e.g., solvent exposure)? Yes__ No__,

1-29
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ELEMENT §. CONSTRUCTION (Demolition - Renovation)

1

ta.  Who provides on-site inspection during asbestos abatement projects?

(1) In-house personnel? _ %
{2y Corps of Engineers personnel? %
31 Contractor personnel? _ %
(21 Avtive Army personnel? %
{5+ Combination of above? %

Ih.If combination. describe:

a.  Whe receives. checks and approves the required contractor submissions
hetore each contractor abatement project?

(11 In-house personnel? __ %
(2) Corpt of Engineers personnel? %
(3) Active Army personnel? %
t4y - Combinauon of ahove? : %

2h.  If combination. desenbe:

1-31
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ELEMENT 8. (Con’t) CONSTRUCTION (Demolition - Renovation)

3a. Who performs spot checks of the contractor subrmissions during the duration
of the abatement project?

(1) In-house personnel? %
(2) Corps of Engineers personnel? %
(3) Active Army personnel? %
(4) Combination of above? %

3b. If combination, describe:

d4a. Who collects the quality assurance (QA) samples during asbestos abatement

activities?
(1) In-house personnel? %
(2) Corps of Engineers personnel? %
(3) Contractor personnel]? _ %
(4) Active Army personnel? ._%
(5) Combination of above? %

4b. If combination, describe:

5a. Is a certified industrial hygienist (CIH) or other industrial hygienist required
on-site during all ) or part ( %) of the asbestos abatement work?

1-32
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ELEMENT 8. (Con’t) CONSTRUCTION (Demolition - Renovation)

5b.  What role does the CIH fulfill durng the abatement work?

5¢c.  Who does the CIH represent?

5d. Jf the CIH is only required during part of the abatement work, discuss these requirements.

6. At what point during the abatement activities are the Jocal, State, or Federal
i regulators required to visit or inspect the project? (Check all that apply.)
\
!
[ ___ Preabatement
\
‘ ___ Duning ahatement (how often? )
| &
!

__ Upon completion of the abatement

__ Not required

When will the regulator typically visit an abatement project?

__ Preabatement

. During abatement thow often? )

__ Upon completion of the abatement

_ Usually do not visit sites

8a.  Are additional requirements being placed upon the installation due to asbestos

; abatement projects? (These include requirements for industrial hygiene
services through Preventive Medicine, inspection services through DEH, etc.) Yes . No

1-33
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ELEMENT 8. (Con’t) CONSTRUCTION (Demolition - Renovation)

8b. If yes, explain,

9a.  Does the installation currently have "open-end” asbestos abatement
contractor’s services available?

9b. If yes, is this service provided:
—._ Through the Corps of Engineers?
_... By the installation?
___ By job order contract?

___ By other contract? Define:

10a. Does the installation burn buildings as a means of demolition?
10b. If yes, who determines that the building is free of all ACBM?

Name:

Title:

Address:

1-34

Yes_

Yes__

No

No__
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July 1994

ELEMENT 9. IN-HOUSE ASBESTOS ABATEMENT

la,

.‘t'

How many members of the in-house abatement team are:
(1) Militany'?
(2) Civilian?

The total number on the team s

Are the military personnel: (Check all that apply.)
___Active duty?
_ Reserve component?

. Nativrial Guard?

Who are the team’s on-site supervisors?

Name:

Title:

Oryganization:

Name:

Title:

Orgamzation:

I« membership on the abatement team: - (Check all that apply.)
__ A full-time duty?
—_ In addition to the member's primary duties?

__ Voluntary?
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

5. What size projects does the ‘abatement team handle? (Check all that apply.)

___ Small-geale (<3 lin, ft. or <9 sq. ft.) emergency cleanups
(e.g.. broken pipes, damaged pipe lagging) (%)

_ Small-scale (<3 lin. ft. or <9 sq. ft.) nonemergency abatéments (%)

. Medium-sized projects {e.g., single type of pipe insulation in building) (%)
. Large- and small-scale emergency abatements (%)

 Large projects (e.g., all ACBM in building) {_ %)

_ Schools {__ %)

__ Hospitals {___ %)

6a.  What percentage of the asbestos abatements are performed using in-house teams?
% (per year)

' &b, Does this percentage vary greatly from year to vear? Yes_ No__

6c.  If ves, why?
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

Ta.

What type of training has the abatement team received? (Check all that apply.)
——. Occupational Safety and Health Administration (OSHA )required

__ EPA-required

___ State-required

—. Locally required

—_ Specific glove-bag training

___ Other (specify)

How many days per year are spent in training/updating members of the abaterrient téam?

Who conducted the training? (Specify for each type of training the abatement
team received.)

a. OSHA-required

b. EPA-required

¢, State-required

d. Locally required

¢. Specific glove-bag training

f. Other (specify)
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July 1994

ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

9. . Who (State, local, EPA) certified the training? (Specify for each type of

training applicable.)

a.

b.

10.. What elements were included in the training? (Specify for each type of training
applicable or attach copy of the course agenda. Use extra pages if necessary.)

a.

b.

. State-required

. Specific glove-bag training

OSHA-required

EPA-required

Locally required

Specific glove-bag training

Other (specify)

OSHA-required

EPA-required

. State-required

Locally required

Other (specify)

11. Did the waining course include on-the-job training?

12.. . Did all the team: members receive the appropriate training before the
abatement work began?
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

13. How often is this training conducted? (Specify for each type of training applicable;)

a. OSHA-required

b. EPA-required

c. State-required

d. Locally required

e. Specific glove-bag training

f. Other (specify)

14a. Who is responsible for maintaining the training records?

Name:

Title:

Address:

14b. Where are these records maintained?

15a. (Optional) What is the average turnover in personnel on the ssbestos abatement teain?
% per year

15b. (Optional) What is/was the worst month for tumover in personnel on the ‘asbestos abatement team?
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|
i ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

15¢c. (Optional) How many people left the abatement team during that month?

16a. (Optional) Are costs for training, retraming and lost productivity maintained? Yes_ No_..
16b. (Optional) Who is responsible for mantaining these records?

Name: 3

Title:

Address:

(I,

17a. Are all the team members enrolled in the asbestos medical surveillance program? Yes_ - No

17 As part of the medical surveillance, is the employee informed ‘of the synergistic
effects between smoking and exposure to asbestos as required in 29 CFR 1926.587 Yes_. No__

17¢c. How much time does Preventive Medicine Services devote to supporting the
' medical surveillance program for the abatement team (hours per month)?

17d. Who is responsible for collecting the medical surveillance information?

18a. Who is responsible for maintaining the medical surveillance records?

Name:

Title:

Address:

19. 1ls the asbestos exposure or potential exposure identified for the wotker in the

|
|
|
|
|
!
|
|
|
I 18b. Where are these records maintained?
|
|
|
|
|
|
: Health Hazard Information Module? Yes_ No__
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

20a. Are all the team members enrolled in the respiratory protection program? Yes_ No__

20b. How much time does Preventive Medicine Services devote to supporting the respiratory
protection program for the abatement team (hours per month)?

20c. Who is responsible for doing the pulmonary function testing, which is part of the
respiratory protection program?

Name:

Tide:

Address:

2la. Is respirator fit testing done semiannually for all team members? Yes_. No_
21b. If yes, by whom is the fit testing done?

Name:

Title:

Address:

2le. If yes, is the fit testing done:
(1) Qualitatively?
(2) Quantitatively?

21d. If the answer to 21a is no, how often is respirator fit testing done?

2le. By whom?

Niame:

Title:

Address:
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

22a. Who is responsible for maintaining the respirator fit testing records?

Name:

Title:

Address:

22b. Where are these records maintained?

23 What abatement equipment is available for the in-house team? (Check all that apply.)
__ Negative air machines
. High efficiency particulate air (HEPA) vacuum cleaners
___ Glove bags

— Personal protective equipment (Specify; include respirators and National Institute for
Occupational Safety and Health (NIOSH) certification numbers.)

___ Other (specify)

24a. Are there written SOPs for the use and maintenance of:
(1) Negative air machines?
(2) HEPA vacuum cleaners?

(3) Glove bags?

143



a, Enclosure? %
b. Encapsulation? %
¢. Removal? %

d. Management in place? %
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT
24b, If ves. please provide a copy of the SOPs. (Comments should be provided on the

completeness of the SOP. These comments may be attached as a separate sheet.)
234, Ix a decontamunation area established adjacent to the regulated area duning all

but short-term abatement actuons? Yes_ No__
25b. Are emplovees required to enter and exit the repulated area through the

decontamination area? Yés_ . No__
26a. Are the clean rooms equipped with a locker or appropriate storage container

tor the employees’ use” Yes_. No__
J6h. Are shower faciliies provided? Yes  No_
J6c. Are shower facilities located in the same area as the abatement action? Yes . No__
27a. Are there written SOPs for the decontamination of:

{(1). Personnel? Yes_ No_
(2) Equipment? Yes_ No__

27h. Who maintains and updates these SOPs?

Name:

Title:

Address:
28, How much of the abatement 15:
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ELEMENT ¢. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

29,

30.

31a.

31b.

32a.

Describe the duties of the competent person for an asbestos abatement project.

Who performs the role of the competent person (responsibilities outlined in 29 CFR 1926.58)?

Name:

Title:

Organization:

Name:

Tite:

Organization:

What asbestos training courses does the competent person(s) have, and when was this
training obtained?

Course title:

Location:

Date:

When was this training updated?

Date:

Does the competent person(s) have the authonity to immediately stop the asbestos
abatement project? Yes_ No__
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

32b. Under what conditions?

32¢. How? (Where does the competent person fit in the chiin of command?)

33a. Who (or what organization) performs the exposure monitoring required by 29 CFR'1926.58?
(See appendix B.)

Name:

Title:

Organizaton:

Phone:

Name:

Title:

Organizaton:

Phone:
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

33b. If an industrial hygienist from Preventive Medicine performs this exposure monitoring:

(1) Who pays for the industrial hygiene services?

Hours per month?

{2) Who pays for the analytical services?

Samples per month

Cost of samples per month

34, What types of exposure monitoring samples are collected during the course of the abatement
project? (Check all that apply.)

Perimeter samples
— Area samples inside enclosure
—_ Personal samples

_. All of the above

35. How often is exposure monitoring performed for: (Please answer in number of samples per-day.)

a. Glove-bag operations?

b. Abatement using negative enclosure and air-purifying respirators?

¢. Abatement using negative enclosure and air-supplying respirators?

— i

d. Cleanup of fiber releases

36a. Are QA samples being collected during the exposure monitoring? Yes_ No__
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July 1994

ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

36b.

374,

37b.

38a.

38b.

38c.

Who is responsible for monitoring field sampling?

Name:

Title:

Organization:

Phone:

Are chain-of-custody procedures being used for the exposure monitoring samples?
Who maintains the chain-of-custody records?

Niame:

Title:

Organization:

Phone:

Is the air sampling equipment calibrated?
How often is the equipment calibrated?
___ Before and after each use

Daily

— Weekly

___ Monthly
Who is responsible for calibrating the equipment?

Name:

Title:

Organization:

Phone:
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Yes_. No
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ELEMENT 9.- (Con’t) IN-HOUSE ASBESTOS ABATEMENT

38d.

38e.

39a.

39b.

40a.

40b.

Who maintains the records of this calibration?

Name:

Title:

Orpanization:

Phone:

Whete are these calibration records maintained?

How were the air samples analyzed?

(1) Phase contrast microscopy (PCM) Lk
(2) Transmission electron microscopy (TEM) %
(3). Scanning electron microscopy (SEM) %
(4) Other: %

What analytical method (e.g., NIOSH 7400, etc.) was used for sample analysis?

What laboratories analyzed the asbestos air samples?

Name: Name:

Address: Address:

What was the turnaround time for the receipt of the sample analyses?
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT
41a, Were the laboratories that performed the analyses of the asbestos samples
accredited for asbestos analysis? Yes_ No__
41b. If yes, specify from whom the laboratories received acereditation?
Name:
Address:
Name:
Address:
41c. If not accredited, do the laboratories participate in a round-robin? Yes  No__
Narme:
Name:
42a. Who is responsible for maintaining the records of the results of the air sampling?
Name:
Title:
Address:
42b. Where are these records maintained?
43a. Are the affected employees notified of the results of the exposure monitoring? Yes_ No
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

43b.

43¢,

44b.

454,

45b.

46b.

How are the affected employees notified of the results of the monitoring?
{1) In writing
(2)  Posting results in & central location

(3) Other (specify)

Are the sampling information and results provided to Preventive Medicine
for inclusion in the employees’ medical records? Yes_ No__

Are there written clearance procedures for use upon completion of the abatement? Yes . No__
If yes, please provide a copy of the written clearance procedures. (Comments

should be provided on the completeness of the clearance. Separate sheets may be attached.)

Do the clearance procedures include:  (Check all that apply.)

__ Visual inspections for clearance?
__ PCM sampling for clearance?
TEM sampling for clearance?

Is aggressive sampling done as part of the clearance procedures? Yes  No__
Does a representative from Preventive Medicine review the asbestos clearance

samples before the area is returned to the tenant? Yes_ No__
If no, who reviews the clearance samples?

Name:

Organization:

Qualification for Review:
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

47. Who is responsible for carrying out the clearance procedures?
a. Govermnment personnel? Yes . No__

Name:

Title:

Address:

b. Contractor personnel? Yes_ No__

Name:

Title:

Address;

¢. Combination? Yes  No__

481. Who is responsible for maintaining the records of the clearance sampling?

Name:

Title:

Address:

48b. Where are these records maintained?
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

|
1 49. . Who releases the area for normal use after the approval of the clearance samples?
1
|

Name:

Title:

Address:

50a. How does the installation handle the disposal of the ACBM that has been removed during an
abatement project?

‘ 50b. Who is responsible for filling out the (new NESHAP or State) manifests?

Name:

Title:

|
|
|
|
|
[ Address:
|
I
|
|
| 50c. Who is responsible for signing the manifests?

Name:

Tide:

Address:
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July 1994

ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

50d. Who is responsible for maintaining the records of disposal?

Name:

Title:

Address:

51a. How is the asbestos waste transported to the disposal site?

51b. Where is the disposal site located?
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ELEMENT 10. CONTRACTED ASBESTOS ABATEMENT

la. What percentage of the asbestos abatement work is contracted? %

Ib.  What size projects are contracted? (Check all that apply.)

_ Small-scale (<3 lin. ft. or. <9 sq. ft.) emergency cléanups (e.g., broken
pipes. damaged pipe lagging) (. %)

|
|
|
]
|
I
\
\
|
|
\
|
‘[ ___ Small-scale (<3 lin. ft. or <9 sq. ft.) nonemergency abatements (___ %)
l . Medium-sized projects (e.g., single type of pipe insulation in building) (___ %)
E _ Large- and small-scale emergency abatements (_____ %)

l _ Large projects (e.g., all ACBM in building) (___ %)

| ___ Schools (__%)

ﬁ ___ Hospitals (__%)

f 2a. s the U.S. Army Corps of Engineers Guide Specification for Military
' Construction used when writing the Request for Proposal? Yes__ No__

2b.  If no, what reference is used? (Specify.)

3a. Does a representative from DEH with asbestos expertise review the abatement
statement of work proposal to ensure that good construction practices are
being followed? Yes_ . No_.

\

|

\

|

!

| 3b. Does a representative from DEH with asbestos expertise review the contractor

! proposals for the abatement project to ensure that good construction practices
s | are being followed? Yes. No__
|
[
I
|
\

3c. . Does a representative from DEH with asbestos expertise review the abatement
work plan to ensure that good construction practices are being followed? Yes. No_
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

4.

5a.

5b.

6b.

8a.

As part of the contractor selection process, are the following questions considered?

(Check all that apply.)

___ Is the contractor certified for asbestos abatement?

___ What is the contractor’s record and experience? .

__ s the contractor insured?

_ Is the contractor bonded?

___ Are the contractor’s personnel trained ind updated?

Is the abitement project monitored on an ongoing basis to ensure that the
work plan is being followed?

By whom?

Name:

Title:

Address:

Does a representative from Preventive Medicine review the abatement
contract statement of work proposal before it is issued?

Does a representative from Preventive Medicine review the contractor
proposals for the abatement project to ensure that good safety and health
practices are being followed?

Does a representative from Preventive Medicine review the abstement
contract work plan before it is accepted to ensure that good safety and
health practices are being followed?

Are preconstruction meetings held with the contractor to ensure that all
phases of the project are understood and being conducted according to
good safety and health practice?

Is the abatement project monitored on an’ ongoing basis to ensure that the safety

and health portion of the work plan is being followed?
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Yes__ No__

Yes_. No__

Yes_ No__

Yes_ . No__
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

8b.

10a.

10b.

10¢.

By whom?

Name:

Title:

Address:

How much of the abatement is:

a. Enclosure? ____ %

b. Encapsulaton? ___ %

c. Removal? __ %

d. Management in place? %

Do you issue & separate contract for oversight (act as the competent person for the

Government) of the abatement contractor? Yes _ No__

If the answer to 10a is no, who performs the technical oversight of the abatement
contractor?

__ The contracting officer or the contracting officer’s representative
____ The abaternent contractor

A subcontractor for the abatéement contractor

The installation Preventive Mexdicipe section

The installation DEH

____ Other (specify)

What are this person’s qualifications?
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

11a. Does the competent person (i.c., the person performing the technical oversight)

have the authority to immediately stop the asbestos abatement project? Yes__ No__

11b. Under what conditions?

12,

13a.

13b.

14a.

14b.

How often is exposure monitoring performed for: (Please answer in number of samiples per day.)
a. Glove-bag operations?

b. Abatement using negative enclosure and air-purifying respirators?

¢. Abatement using negative enclosure and air-supplying respirators?

d. Area(s) around enclosures?

e. Negative air machine exhaust?

f. General area samplea?

Is a fibrous aerosol monitor required in the contract? Yes_ No__

If yes, for what purpose is the fibrous aerosol monitor used?

Are QA samples being collected during the exposure momnitoring? Yes, No__

If yes, does an industrial hygienist from Preventive Medicine perform this
exposure monitoring? Yes__ No__
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

ldc. If yes:

(1) Who pays for the industrial hypene services?

Hours per month

(2) Who pays for the analytical services?

Samples per month

Cost of samples per month

14d.. Who is responsible for monitoring field sampling?

Name:

Title:

j 15a. . Are the chain-of-custody procedures being used for the exposure monitoring
! samples? Yes. No__

15b. Who maintains the chain-of-custody records?

Name:

Title:

Organization:

Phone:
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

Joa. How were the air samples analyzed?

{1) Phase contrast mictoscopy (PCM) %
(2) Transmission electron microscopy (TEM) %
(3) Scanning electron microscopy (SEM) %

(4} Other (specify)

%

Toh. What analyvical method (e¢.¢., NIOSH 7400, etc.) was used for the sample

analvsis?
17, What labviratones analyzed the ashestos air samples?

Name:

Address:

Name:

Address:
18. - Does the person who collects the samples read the results? Yes__ No__
192. Were the laboratories performing the analysis of the ashestos samples

accredited for asbestos analysia? Yes . No__
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

19h.

19¢.

19d.

20a.

20b.

21a.

If yes, specify from whom the laboratories received acereditation:

Name:

Address:

Name:

Address:

If no, was the accreditation of the laboratory required in the contract? Yes,

If not accredited, do the laboratories participate in a round-robin? Yes_

Name:

Name:

Is a separate contract issued for the asbestos clearance sampling that is

performed at the completion of the abatement work? Yes.

If no, who performs the asbestos clearance sampling?
____ The abatement contractor
A subcontractor for the abatement contractor
The installation Preventive Medicine section
The installation DEH

Other (specify)

Do¢s a representative from Preventive Medicine review the asbestos

clearance samples before the area is returned to the tensat? Yes_
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

21b. If no, who reviews the clearance samples?

Name:

Organization:

Qualification for Review:

22.  Are there written clearance procedures for use upon completion of the abatement? Yes_ No_

23a Do the clearance procedures include: (Check all that apply.)
. Visual inspections for clearance?
___ PCM sampling for clearance?
— TEM sampling for clearance?

23b. Is aggressive sampling done as part of the clearance procediires? Yes_ . No

24.  Who is responsible for carrying out the clearance procedures?
a. Government personnel? . Yes  No

Name:

Titde:

Address:

b. Contractor personnel? Yes  No

Name:

Tite:

Address:
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

27a,

¢. Combination? Yeal*._ No__
. Are figures available for the cost of in-house projects vs. contractor projects? Yes. No__
. Are these figures broken down for each type of abatement? Yes.  No__
- Is this breakdown of costs available? Yes__ No__
. Does this include funded and unfunded costs? Yes__ No

Who will incur the indirect costs of:

a. Moving building occupants before the abatement?

b. Arranging alternative space for the occupants during the abatement
project?

¢. Restoring the building after the abatement project is completed?

Who is responsible for doing the cost effectiveness analysis of in-house
asbestos abatement vs. contracted asbestos abatement?

Name:

Tite:

Address:

1-64



USAEHA TG No. 157 July 1994

ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

27b. Who is responsible for making the final decision on the mode of action, based on the

28a,

28b,

28¢,

cost effectiveness?

Name:

Title:

Address:

How does the installation handle the disposal of the ACBM that has been removed during a
contracted abatement project?

Who is responsible for filling out the (new NESHAP or State) manifests?

Name:

Title:

Address:

Who is responsible for signing the manifests?

Name:

Title:

Address:

1-65



USAEHA TG No. 157 July 1994

ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

28d. Who is responsible for maintaining the records of disposal?

Name:

Title:

Address:;

2%9a. How i the asbestos waste transported to the disposal site?

29b. Where is the disposal site located?
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ELEMENT 11. OTHER

[

3a.

3b.

3e.,

3d.

4a.

4b,

With what aspects of ashestos abatement has the Civilian Personnel Office been
involved? (Check all that apply.)

____ Training
_ . Job descriptions for asbestos abatement tearmn membiers
___ Differential or hazard pay for abatement t=am members

. Other (specify)

Has the Civilian Personnel Office ensured that job offers to abatement team
members are contingent upon passing a physical?

Has the Public Affairs Office been asked to do public relations work when
asbestos abatement projects are being undertaken?

If no, would their assistance have been desirable?
Has the Public Affairs Office received training on asbestos and its hazards?

Has the Public Affairs Office been asked to make general presentations to the
public regarding ashestos?

Does the installation have a Staff Judge Advocate officer?

If yes, has he/she received training on ashestos?
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Yes.

Yes__
Yes__

Yes__

Yes
Yes_

Yes_

No

No

No

No

No___

No

No
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PART II. CHECKLIST ASSESSMENT

® The U.S. Army Environmental Hygiene Agency developed the asbestos
management program evaluation scheme to help installations meet Federal
and Army requirements and follow EPA guidance. We designed the
scheme to help installation asbestos management teams prioritize the use
of their limited time and resources.

® The overall program action criteria is designed to help the management
team determine if action is required and how soon actions should be
performed. A description of the action criteria follows:

* Priority I action - immediate mandatory action required.

* Priofity II action - mandatory action required.

* Priority III action - no mandatory action required.

- Excellent - no actions needed,

® The element action criteria is designed to help the management team
determine if action is required for each program element and in what

order actions should be performed. We recommend the following order
of priorities for work on elements:

- Critical elements rated Priority I action.

+ Critical elements rated Priority II action.

* Noncritical elements rated Priority I action.

- Noncritical elements rated Priority II action.

+ Critical elements rated Priority 1] action.

» Critical elements rated Priority III action.

+ Excellent - no actions needed.
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Federal Register / Vol. 51, No. 119 / Friday, June 20, 1986 / Rules and Regulations

relate to sshestos exposure; the employee’s
-epresentative level of exposure to asbestoes,
semolite. anthophyiiite, and aclinohle; a
Jdescription of any persone! protective and
resciratlory equipment used: and information
from previous medical examinations of the
affected employee that ia not otherwise
avaiabie to the physician. Making this
infermaiion aveiiable to the physician wii
aig in the evaluation of the employee's health
in relaticn to assigned duties and fitness ts
wear personal protective equipment if
required,

The employer in required to obtain a
wTiten cpiruon from the examining physician
containing the resulls of the medical
examination; the physician’s opinion es to
whether the employee has any detected
medical conditions that would place the
empioyee a! an increesed risk of exposure-
related disense: any recommended
Limitations on the emplovee or on the use of
personal protective equipment and a
natement that the employee has been
inlormed by the physician of the resujts of
the medical examination and of any med:cal
corditions related to asbestos, tremolite.
anthophyllite, and actinolite exposure that
reguire further axplanation ot treatment. This
wrilten opinion muat not reveal specific
findings or diagnoses unrelated to exposure
to asbeston. tremolite, anthophylite, and
act:nolite, and a copy of the opinion mus! be
provided to the affecled employee.

PART 1926—{ AMENDED]

5. An authority citaticn is added to
tbpart D of Part 1926, to read as
silows:

Authority: Secs 4, 8, B Oceupatianal Salety
and Health Act of 1970, 29 U.5.C. 853, 835,
657 Sec. 107, Contract Work Hours ard
Sa‘ely Stendards Act {Construction Safety
Act). 40 U.S.C. 333, and Secrelary of Labor's
Orders 12-71 (36 FR 8754). 8-76 {41 FR 25058).
6T 983 (48 FR 35738). as applicable. Sections
1928.55(c) and 1926.58 also issued under 29
CFR Part 1911.

6. Paragraph [¢) of § 1926.55 is hereby
revised to read as follows:

§19268.55 Gases, vapors, fumes, dusts,
and mists.

(¢) Paragraphs (a) and (b} ol this
section do no! apply to the exposure of
empioyees 1o airborne asbestos.
tremolite, anthophyllite. or sctinolite
dust. Whenever any empioyee is
exposed o airborme asbestos, tremaolite,
anthophyllite, or actinolite dust. the
requirements of § 1926.58 of this titie
ghail apply.

7. A new § 1926.58 iz added to Subpart
D to read aa [ollows:

§ 192858 Asbesios, tremolille,
anthophylite, and actinotita.

{a) Scope and application. This
section applies to all construction work
as defined In 28 CFR 1810.12(b).
‘mcluding but not limited to the

. llowing:

(1) Demolition or salvage of structures
where ashestos, tremolite, anthophyllite,
or aclinolite is present;

(2) Removal or encapsulation of
malerials containing asbestos, tremolite,
anthophyllite, or actinolite;

13} Construction, alteration. repair,
maintenance, or renovalion Df
gtruciures, substrates, or poriions
trereof. that contain asbestos, tremolite.
anthophyviiite, or actinolite;

74) Instullation of products containing
aehestos, tremolite, anthophyliite, or
actinelite:

(£} Asbestos, tremolite, entherphyllite,
and actinclite spill/emergency cieanup:
and

(6) Transportation, disposal, storage,
or containment of asbestos, tremolite,
anthophyllile, or actinoliie or products
containing asbesios, ramuile,
enthophylite, or aclinohie on the site or
location at which cunstruction activities
are performed.

(b) Definiticrs. "Action level” means
an airborme concentration of asbeslos.
remolite, anthophyllite, actinolite, or a
combination of theze minerals of 0.1
fiber per cubic centimeter {{/cc) of air
calculated as an eight (8)-hour time-
weighted average.

“Asbestos” includes chrysotile.
amosite, crocidolite, tremolite asbeslas,
anthophyllite asbestos, actinolite
asbeston, and any of these minerals that
has been chemically treated and/or
altered.

“Assistent Secretary” means the
Assistant Secretary of Labor for
Occupational Safety and Health, U.S.
Department of Labor, or designee

“Authoriced person” means any
person authorized by the employer and
required by work duties to be presentin
regulated areas. .

“Clean room™ means an
uncontaminated room having facilities
for the storage of empioyers street
clothing and uncontaminated materials
and equipment.

“Competent person’ means one who
is capable of identifying existing
asbeslos, tremolite, anthophyllite, or
actinohte hazards in the workplace and
who has the authority to tuke prompt
corrective measures o eliminate them.
as specified in 28 CFR 1828.32(f). The
duties of the competent person include
at least the following: establishing the
negative-pressure enclosure, ensuring {ts
integrity, and controlling entry to and
exit from the enclosure; supervising any
employee expoaure monitoring required
by the standard; ensuring that all
employees working within such an
enclosure wear the appropriate perscal
protective equipment, are trained in "~ 2
use of appropriate methods of expos .e
control, and use the hygiene facilitie

and decontamination procedures
specified in the standard; and ensuring
that engineering controls in use are in
proper operating condition and are
functioning properly. -

“Decontamination area” means an
enclosed area adjacent and connected
1o the regulated area and consisting of
an equipmen! room. shower area, anc
clear room. which is used for the
deconiamination of workers, materials.
and equipment contamingted with
ashestos, tremolite, anthophvilite, or
actinolite.

“Demoalition” means the wrecking or
taking out of any load-supporting
structurs]! member and eny related
razing, removing, or stripping of
asbeslos, tremolite, anthaphyliite, or

clinclite products.

"Director” means the Director.
National Institute for Occupational
Safety and Health, U.S. Depariment of
Health and Human Services. or
designee.

“Employee exposure” means that
exposure to airborne asbestos, tremolite,
anthophyllite, actinolite. or a
combination of these minerals, that
would occur if the employee were not
using respiratory protective equipment.

“Equipmen! room (change room])”
means a contaninated room located
within the decontamination erea that is
supplied with impermeable bags or
containcra for the disposal of
contaminated protective clothing and
equipment.

“Fiber" means a particulate form of
asbestos, tremolite, anthophyllite, or
actinolite, 5 micrometers or longer, with
a length-to-diameter ratio of at least 3 to
1.

“High-efficiency particulate air
(HEPA) filter'* means a filter capable of
trapping and retaining at least 99.97
percent of all monodispersed particles of
0.3 micrometers in diameter or larger.

"Regulated area" means an area
established by the employer to
demarcate areas where airborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite, or &
combination of these minerals exceed or
can reasonably be expected to exceed
the permissible expoaure limit, The
regulated area may take the formof (1) a
lemporary enclosure, as required by
peragraph (e)(8) of this section. or (2) an
area demarcated In any manner that
minimizes the number of employees
exposed to asbestos, tremolite,
anthophyllite, or actinolite.

“"Removal” meana the taking out or
stripping of asbestos, tremolite,
anthophyllite, or actinolite or materials
containing asbestos, termolite,
anthophyllite. or actinolite.
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"Renovation” means the modifying of
any exisling structure, or portion
thereol. where exposure to airborne
asbestos, tremolite, anthophyllite,
actiaolile may result.

"Repair” means overhauling,
rebuilding. reconstructing, or
reconditioning of structures or
substrater where asbestos, tremolite,
anthophyllite,or actinolite is present.

“Tremolite, anthophyllite and
actinolite” means the non-asbestos form
of these minerals, and any of these
minerala that have been chemically
trealed and/or altered.

(c} Permissible exposure limit (PEL).
The employer shall ensure that no
employee is exposed to an airborne
concentration of asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
of 0.2 fiber per cubic centimelter of air as
an eight (8) hour time-weighted average
(TWA), as determined by the method
prescribed in Appendix A of this
section, or by an equivalent method.

(d) Communication among employers.
On multi-employer worksites, an
employer performing ashestos, tremolite.
anthophyllite, or actinolite work
requiring the establishment of a
regulated area shall inform other
employers on the site of the nature of
the employer's work with asbestas,
remolite. anthophyllite. or actinaolite
and of the existence of and requirements
pertaining to regulated areas.

(e) Regulated areas—{1) General. The
employer shall establish a regulated
area in work areas where airborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite. or a
combination of these minerals exceed or
can reasonably be expected to exceed
the permissible exposure limit
prescribed in paragraph (¢) of this
section.

{2} Demarcation. The regulated area
shall be demarcated in any manner that
minimizes the number of persons within
the area and protects persons outside
the area from exposure to airborne
concentrations of asbestos, tremolite,
anthophyllite, aclinolite, or a
combination of these minerals in excess
of the permissible exposure limit.

[3) Accesa. Access to regulated areas
shall be limited to authorized persons or
to persons authorized by the Act or
regulations issued pursuant thereto.

(4) Resp:rotors. All persons entering o
regulated oo a shall be supplied with a
respirator, selected in accordarce with
paragraph (h)(2) of this section.

(5) Prohibited activities. The employer
shall ensure that employees do not eat,
drink. smoke. chew tobacco or gum, or
apply cosmetics in the regulated area.

(8) Requirements for asbestos
removal demolition, and renovation
operations. (i) Wherever feasible, the
employer shall establish negative-
pressure enclosures before commencing
removal, demolition, and renovation
operations,

(ii) The employer shall designate a
compelent person to perform or
supervise the following duties:

(A) Set up the enclosure:

(B) Ensure the integrity of the
enclosure;

(C) Control entry to and exit {rom the
enclosure;

(D) Supervise all employee exposure
monitoring required by this section;

(E) Ensure that employees working
within the enclosure wear protective
clothing and rexpirators as required by
paragraphs (i) and (h) of this section
and;

(F) Ensure that employees are trained
in the use of engineering controls, work
practices, and personal protective
equipment;

(G) Ensure that employees use the
hygiene facilities and observe the
decontamination procedures specified in
paragraph (j] of this section; and

(H) Ensure that engineering controls
are functioning properly.

(iii) In addition to the qualifications
specified in paragraph (b) of this
section, the competent person shall be
trained in all aspects of asbestos,
tremolite, anthophyllite, or actinolite
abatement, the contents of this
standard, the identification of asbestos,
tremolite. anthophyllite, or actinolite
and their removal procedures, and other
practices for reducing the hazard. Such
training shall be obtained in &
comprehensive course, such as a course
conducted by an EPA Asbestos Training
Center, or an equivalent course.

(iv) Exception: For small-scale, short-
duration operations, such as pipe repair,
valve replacement, installing electrical
conduits, installing or removing drywall,
rooling, and other general building
maintenance or renavation, the
employer is not required to comply with
the requirements of paragraph (e)(8) of
this section.

(1) Exposure monitoring—{1) General.
(i} Each employer who has & workplace
or work operation covered by this
standurd shall perform monitoring to
determine accurately the airbome
concentrations of asbestos, tremolite,
anthophyllite. actinolite or a
combination of these minerals to which
employees may be exposed.

(ii) Determinations of employee
exposure shall be made from breathing
zone air samples that are representative
of the 8-hour TWA of each employee.

(iii) Representative 8-hour TWA
employee exposure shall be determined
on the basis of one or more samples
representing full-shift exposure for
employees in each work area.

(2) Initial monitoring, (i) Each .
employer who has a workplace or work
operation cuvered by this standasd,
except as provided for in paragraphs
(0)(2)(ii) end (£)(2)(iii) of this section,
shall periorm initial monitoring at the
initiation »f each asbestos, tremolite,
anthophyliite, actinolite job to
accurately Jetermine the airbome
concentrations of asbestos, tremolite,
anthophyllite, or actinolite to which
employees ma; be exposed.

(ii} The emplcyer may demonstrale
that employee e::posures are below the
action level by means of objective data
demonstrating that the product or
material containing asbestos, tremolite.
anthophyllite, actinolite, or a
combination of these minerals cannat
release airbome fibers in concentrations
exceeding the action level under those
work conditions having the greateat
potential for releasing asbestos,
tremolite, anthophyllite, or actinolite.

(iii) Where the employer has
monitored each asbestos, tremolite,
anthophyllite, or actinolite job, and the
data were obtained during work
operations conducted under workplace
conditions cloaely resembling the
processes, type of material, control
methods, work practices, and
environmental conditions used and
prevailing in the employer's current
operations, the employer may rely on
such earlier monitoring resulta to satisfy
the requirements of paragraph (f)(2}{i) of
thia section.

(3) Periodic monitoring within
regulated areas. The employet shall
conduct daily monitoring that is
representative of the exposure of each
employee who is assigned to work
within a regulated area. Exception:
When all employees within a regulated
area are equipped with supplied-air
respirators operated in the positive-
pressure mode, the employer may
dispense with the daily monitoring
required by this paragraph.

(4) Termination of manitoring. If the
periodic monitoring required by
paragraph (f}(3) of this section reveals
that employee exposures, as indicated
by statistically reliable measurements,
are below the action level, the employer
may discontinue monltoring for those
employees whose exposures are
represented by such monitoring.

(5} Method of monitoring. (1) All
samples taken to satisfy the monitoring
requirements of paragraph (f] of this
section shall be personal samples
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collected following the porocedures
specified in Appendix A.

(11) All sampies taken to satisfy the
monitoting requirementa of paragraph (f)
of thiz section shall be evaluated using
the OSHA Reference Method (ORM)
specified in Appendix A, or an
equivelent counting method.

(iil) If en equivalent method to the
ORM i3 used. the employer ahall ensure
that the method meets the following
criteria:

(A) Replicate exposure data used to
establish equivalency are collected in
side-by-side field and laboratory
comparisons;

(B) The comparison indicates that 90
percent of the samples collected in the
range 0.5 to 2.0 times the permisaible
limit have an accuracy range of plus or
minus 25 percent of the ORM results
with a 85 percent confidence level as
demonstrated by a statistically valid
protocol; and

(C! The equivalent method is
documented and the results of the
comparison testing are maintained.

(iv) To satisfy the monltoring
requirements of paragraph (f), employers
shall rely on the results of monitoring
analysis performed by laboratories that
have instituted quality assurance
programs that include the 2lements
prescribed in Appendix A:

(8) Employee notification of
monitoring results. (i) The employer
shall notify affected employees of the
monitoring results that represent that
employee’s exposure as soon as possible
following receipt of monito results.

{1i) The employer shall notify affected
employees of the results of monitering
representing the employee’s exposure in
writing either individually or by posting
at a centrally located place thal is
accessible to affected employees.

(7) Observation of monitoring. (i) The
employer shall provide affected
employeex or their deslgnated
representatives an opportunity to
observe any monitoring of employee
exposure lo asbestos, tremolite,
anthophyllite, or actinolite conducted in
accordance with this section

(il) Whea observation of the
monitoring of employee exposure to
asbestos, tremolite, anthophyllite, or
actinolite requires entry into an area
where the use of protective clothing or
equipment ls required, the observer shall
be provided with and be required to use
such clothing and equipment and shall
comply with all other applicable safety
and health procedwaes.

(g) Methods of compliance.—{(1)
Engineering controls and work
proctices. (|} The employer shall use one
or any combination of the following
control methods to achieve compliance

with the permisaible exposure limit
prescribed by paragraph (c) of this
section:

(A} Local exhaust ventilation
equipped with HEPA filter dust
collection systems;

(B) General ventilation rystems:

{C) Vacuum cleaners equipped with
HEPA filters;

(D) Enclosure or jsojation of precessas
producing asbestos, tremolite.
anthophyllite, or actinolite duet:

(E} Use of wet methods, welting
agents, or removsl encaprulants to
control employee expoaures during
asbestos, remolite, anthophyllite, or
actinolite handling. mixing. removal,
cutting, application. and cieanup:

(F) Prompt disposal of waetes
contaminated with asbestos, tremolite,
anthophyllite, or actinolite in leak-tight
cantainers; or

(G) Use of work practices or other
engineering controls that the Assistant
Secretary can show to be feasible.

(if) Wherever the feasible engineering
and work practice controls described
above are not sufficient to reduce
employee exposure to or below the limit
prescribed in paragraph (c), the
employer shall use them to reduce
employee exposure to the lowes! levels
attainable by these controls and shall
supplement them by th.2 use of
respiratory protection that complies
with the requirements of paragraph (h)
of this section.

(2) Prohibitions. (i) High-speed
gbrasive disc sawy that are not
equipped with appropriate engineering
controls shall not be used for work
related to asbestos, tremolite,
anthophyllite, or actinolite.

{ii) Compressed air shall not be used
to remove asbestos, tremolite,
anthophyllite, or actinolite or materials
containing asbestos, tremolite,
anthophyllite, or actinolite unless the
compressed air is used in conjunction
with an enclosed ventilation system
designed to capture the dust cloud
created by the compressed alr.

(iij) Materials containing asbestos,
tremolite, anthophyllite, or actinolite
shall pot be applied by spray methods.

(3) n1ployee rotation. The employer
shall not use employee rotation as &
means of compliance with the exposure
limit prescribed in paragraph (c) of this
section.

(h) Respiratory protection.—{1}
General The employer shall provide
respirators, and ensure that they are
usad, whers required by this sscuion.
Respirators shall be used in the
following circumstances:

(1) During the interval necessar: io
install or implement feasible enginee -7
and wortk practice controls;

(i) Ln.work operations such as
maintenance and repair activities, or
other activities for which engineering
and work practice controls are not
feasible:

(iii) In work situations where feasible
engineering and work practice controls
ere not yet sufficient to reduce exposure
1o or below the exposure limit: and

fiv) In emergencies.

{2V Respirator selection. (i} Where
respirators are used, the employer shall
selest and provide, at no cost to the
empioyee, the appropriate respirator as
specified in Table D4, and shell ensure
that the employee uses the respirator
provided.

(ii) The employer shall select
respirators from among those jointly
approved as being acceptatle for
protection by the Mine Safety and
Health Administration {MSHA) and the
National Institute for Occupational
Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

(iii) The employer shail provide a
powered, air-purifying respirator in lieu
of any negalive-pressure respirator
specified in Table D4 whenever

{A) An employee chooses lo use this
type of respirator; and

{B) This resplrator will provide
adequale protection to the employee.

TaBLE D-4.—RESPIRATORY PROTECTION FOR
ASBESTOS, TREWMOUTE, ANTHOPHYLUTE,
AND ACTINOUTE FIBERS

Ruueed respralor

Mo i amcews of 21100
(10 X PEL).

NOt W aceme of 10 T/ot
150 X FPEL).

e w goarmy of 20 1/0c
(100 X PEL).

Nt emcwss of 200 i/
cc (1000 X PEL)

Greptar thoy 200 V/oc
{1,000 X FEL} or

praky opsrphml B rELNSR
urRrCren 5

OomTaY] Moo SOUACDE0  wih

NOTL 4 Raapr-wyy sascrwd kY Qe ewonmacaal
me, O s 8 IOWS CONCRIWRIGEE.

b A Peh-eflcw T N Temicn 0 fmar Tl B X ear
090,57 parcent offCeert EpMrw.  MONO-CMpErR] DieBched o
Ghd WECTOITASES B} CLASToae OF gl

(3) Respirgior program. (1) Where
reapiratory protection is used, the
employer ahsli Institule a respirator
program in sccordance with 28 CFR
1910.134(b). (d), (e), and (f).

{if) The employer shall permit each
employes who uses a filter respirator to
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change the filter elements whenever an
increase in breathing resistance {a
detected and shall maintain an adequate
supply of Alter elements for this
purpaose.

(1ii) Employees who wear respirators
shall be permitted to leave work areas
to wash their faces and respirator
facepieces whenever necessary to
prevent skin irritation associated with
TeSDITRLOr use.

{'v] No employee shall be assigned o
tusks requiring the use of respirators if,

~ based on his or her most recent
examination, an examining physician
determines that the employee will be
unable to function normally wearing a
respirator, or that the safety or health of
the employee or of other employees will
be impaired by the use of a respirator,
Such employee shall be assigned to
another job or given the opportunity to
transfer to a different position the duties
of which he or she is able to perform
with the same employer, in the same
geographical area, and with the same
seniority, status, and rate of pay he or
she had just prior to such transfer, if
such a different position s available.

(4) Respirator fit testing. (i) The
employer shall ensure U:at the respirator
1s5ued to the employee exhibits the least
possible facepiece leakage and that the
respirator is fitted properly.

{n) Employers shall p-erf)c()mx either
quantitative or quulitative face fit tegts
@t the time of initial fitting and at least
cvery 8 montha thereafter for cach
¢Tpioyee wearing a negative-pressure
respirator. The qualitative fit tests may
be used only for testing the fit of half-
w2 sk respirators where they are
permited to be worn, and shall be
conducted in accordance with Appendix
C The tests shall be used to select
facepieces that provide the required
prutection as prescribed in Table 1.

(1) Protective cloth;ng—{1) Generuo!.
The employer shall provide and require
the use of protective clothing. such as
cuveralls or similar whola-body
claothing. head coverings, gloves, and
foot coverings for any employee
exposed to airbormne concentrations of
usbestos, tremolite, anthophyllte,
uctinolite or a combination of these
minerals that exceed the permissible
exposure limit prescribed in paragraph
(c) of this section.

(2) Laundering. (i) The employer shall
ensure that laundering of contaminated
clothing is done so0 as (o prevent! the
release of alrborne asbestos, tremolite,
anthophyllite, actinolits, or a
combination of these minerals in excess
of the exposure liml\ prescribed in
paragraph (c) of this section,

(ii) Any employer who gives
contaminated clothing to another person

for laundering shall inform such person
of the requirement in paragraph (i)(2)(i)
of this section to eflectively prevent the
release of airborne asbestos, tremolite,
anthophyllite. actinolite, or a
combination of these minerals in excess
of the exposure limit prescribed in
paragraph (c) of this section.

(3) Contaminated clothing.
Contaminated clothing shall be
transported in sealed {mpermeable bags,
or other closed, impermeable containers,
and be labeled in accordance with
paragraph (k) of this section.

(4) Protective clothing for removal,
demolition, and renovation operations.
(i) The competent person shall
periodically examine worksuits worn by
employees for rips or tears that may
occur during performance of work.

(ii) When ripa or tears are detected
while an employee is working within a
negalive-pressure enclosure, rips and
tears shall be immediately mended, or
the worksuit shall be immediately
replaced.

(i) Hygiene facilities and practices—
(1) General. (i) The employer shall
provide clean change areas for
employees required to work in regulated
areas or required by paragraph (i}{1) of
this section to wear protective clothing.
Exception: In lieu of the change area
requirement specified in paragraph
(j)(1){i), the employer may permit
employees engaged in small scale, short
duration operations, aa described in
paragraph (e)(6) of this section. to clean
their protective clothing with a portable
HEPA-equipped vacuum beflore such
employees leave the ares where
maintenance was petrformed.

(ii) The employer shall ensure that
change areas are equipped with
separate storage facilities for protective
clothing and street clothing, in
accordance with section 1910.141(e).

(ili) Whenever food or beverages are
consumed at the workasite and
employees are exposed to airbomne
concentrations of asbestos, tremolite,
anthophyllits, actinolite, or a
combination of these minerals in excess
of the permissible exposure limil the
employer shall provide lunch areas in
which the airborne concentrations of
asbestos, tremolite, anthophyllite,
actinolile, or & combination of these
minerals are below the action level.

(2) Requirements for removal,
demelition, and renovation operations—
(1) Decontamination area. Except for
small scale, short duration operations,
as described in paragraph (e)(8) of this
seclion, the employer shall establish a
decontamination area that is adjacant
and connected to the regulated area for
the decontamination of employeesa
contaminated with asbestos, tremolite.

anthophyllite, or actinolite. The
decontamination area shall consist of an
equipment room, shower area, and clean
room ir series. The employer shall
ensure that employees enter and exit the
regulated area through the
decontamination area.

{ii) Clean room. The clean room shall
be equipped with a locker ar
appropriale storage container for each
employee's use,

(iii) Shower areg. Where feasible,
shower facilities shall be provided &
which comply with 29 CFR ’
1910.141(d)(3). The showers shall be
contiguous both to the equipment room
and the clean change rvom, unless the
employer can demonstrate that this
location is not feasible. Where the
employer can demonstrate that it is not
feasible to locate the shower between
the equipment room and the clean
change room. the employer shall ensure
that employees:

{A) Remove asbestos, tremolite,
anthophyllite. or actinolite
contamination from their workauits
using a HEPA vacuum belore proceeding
to a shower that is not contiguous to the
work area; or

(B) Remove their contaminated
worksuits, don clean worksuits, and
proceed to a shower that is not
contigucus to the work area.

(iv) Equipment rvom. The equipment
room shall be supplied with
impermeable. labeled bags and
containers for the containment and
disposal of contaminated protective
clothing and equipment.

(v} Decontarmination area entry
procedures. {A) the employer shall
ensure that employees:

(7) Enter the decontamination area
through the clean room:

(2) Remove and deposit street clothing
within a locker provided for their use;
and -

(3) Put on protective clothing and
reapiratory protection before leaving the
clean room.

(B} Before entering the enclosure, the
employer shall ensure that employeea
pass through the equipment room.

(vi) Decontamination area ex;jt
procedures. (A) Before leaving the =
regulated area, the employer shall
ensure that employees remove all gross
contamination and debris from their
protective clothing.

{B) The employer shall ensure that
employees remove their protective

- clothing in the equipment room and

depasit the clothing in labeled
impermeable bags or containers.

(C) The employer shall ensure that
employees do not reamove thair
respirators in the equipment room.
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(D) The smployer shall ensure that
employees shower prior to enlering the
Clean room.

{E) The e.nployer shall ensure that,
after ehowering, employees entar the
clean room before changing into street
clothes.

(k) Cemmunication of hazards to
employees—{1) Signs. (1) Warning signs
tha! demarcate the regulated area shall
be provided and displayed at each
location whers airbome concentrations
of asbestos, tremclite, anthophyllite,
actinolite. or a combination of those
minerals may be In excess of the
exposure limit prescribed in paragraph
{c) of this section. Signs shall be posted
at such n dislance from such a location
that an employee may read the signs
and take necessary protective steps
before enlering the area marked by the
signs.

{ii) The wamning signa required by
paragraph (k)(1)(i) of this section shall
bear the following information:

DANGER
ASBESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE
CLOTHING ARE REQUIRED IN THIS
AREA

{1ii) Where minerals in the regulated
area are only tremolite, anthophyllite or
actinollte, the employer may mche the
term "“asbestos” with the appropriate
mineral name.

(2) Labels. (i) Labels shall be affixed
to all products containing asbestos.
tremolite, anthophyllite, or actinoliie
and to all containers conlaining such
products, Including waste containers.
Where feasible, installed asbestos,
tremolite, anthophyllite, or actinolite
products shall contain a visible label.

(i) Labels shall be printed in large.
bold letters on a contrasting
background.

(11i) Labels shall be used in
accordance with the requirements of 29
CFR 1910.1200({) of OSHA’s Hazard
Communlcation standard and shall
contain the folowing information:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST

CANCER AND LUNG DISEASE
HAZARD

nSIV) Whare minerals to be labeled are
only tremolite, anthophyllite and
actinollte, the employer may repluce the
term “asbestos” with the appropriate
mineral name.

( Labels shall contain a warning
sla..nent againat breathing airborne
ar cttos. tremolite, anthophylite. ot
ac aolite flbere.

.+{} The provisions for labels required
b paragrapha (k)(2)(iHk)(2)(1v} do not
apply where:

{A) asbestos, tremolite, anthophyllite,
¢ actinolite fibers have been modified
by a bonding agent, costing. binder, or
other material, provided that the
manufacturer can demonatrate that,
during any reasonably foreseeable use,
handling. storage, disposal, processing,
ot ransportation, no airborne
¢ ncentrations of asbestos, tremolite, -
anlhophyllite, actinolite, or a
combination of these minera] fibers in
excess of the action level will be
released. or

(B) ssbeatos. tremolite. anthephyllite,
actinolite, or a combinaton of these
minerals {s present in a product in
concentrationa less than 0.1 percent by
weighl

(3) Employee information and
training. (i) The employer shall institute
a training program lor all employees
exposed to airborne concentrations of
asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals in excess of the action level
and shall ensure their participation in
the program.

(if) Tralning shall be provided prior to
or at the time of initial assignment,
vniess the employee has received
equivalent tra within the previous
12 months, and at least annually
thereafter,

{iil} The tralning program shall be
conducted in & manner that the
employee is able to understand. The
employer shall enaure that each such
employee is Informed of the following:

[A)} Methods of recogniring asbestos,
tremolite, anthophyllite, and actinolite;

(B) The health affects associated with
asbeatos, tremolite, anthophyllite, or
actinolite exposure;

(C) The relationship between smoking
and asbestos. tremolite, anthophyllite,
and actinolite in producing lung cancer;

(D) The naturs of operations that
could result in exposure to asbestos,
tremolite, anthophyllite, and actinolite,
the importance of necessary protective
controls to minimire exposure including.
as applicable. engineering controls,
work practices, respirators,
housekeeping procedures, hygiene
facilitles, protective clothing,
decontaminastion procedures, emergency
procedures, and waste disposal
procedures, and any necessary
instruction in the use of these controls
and procedures;

(E) The purposa. proper use, fitting
Iinstructions. and lim(tations of

reaplrators as required by 28 CFR
1910.134;

(F) The appropriate-work practices for
performing the asbestos, tremolite,
anthophyllite, or actinalite job; and

(C) Medical surveillance program
requirements.

(H) A review of this standard,
including appendices.

(4) Access to training materials. (i)
The employer shall make readily
available to all affected employees
without cost all written materials
relating to the employee tralning
program, including a copy of this
regulation.

(ii) The employer shzll provide to the
Assistant Secretary and the Director,
upon request, all information and
tralning materials relating to the
employee information and training

program.

(1) Housekeeping—{1) Vacuuming.
Where vacuuming methods are selected.
HEPA filtered vacuuming equipment
mus! be used The equipment shall be
used and emptied in a manner that
minimizes the reentry of asbestos,
tremolite, anthophyllite. or actinolite
into the workplaca.

(2) Wasts disposal. Asbestos waste,
scrap, debris, bags. containers,
equipment, and contaminated clothing
consigned for disposal shall be collccted
and disposed of in sealed, labeled,
impermeable bags or other closed,
labeled, impermeable containers.

(m) Medical surveillance—{1)
General~-{i) Employees covered. The
employer shall inatitute a madical
surveillance program for all employees
engaged in work Lnvolving levels of
asbestos, tremolite, anthophyllita,
actin~lite or a combination of thesa
minerals, at or above the action leval for
30 or more days per ., “ar, ot who are
required by this section to wear
negative pressurs respirators.

(1) Examination by a physician. (A)
The employer shall ensure that all
medical examinations and procedures
are performed by or under the
supervision of a licensed physician. and
are provided at no cost to the employee
and st a reasonable thme and placa.

(B) Personas other than such lcensed
physicians who adminlster the
pulmonary function testing required by
this section shall complete a training
course in spirometry sponsored by un
appropriate academlic or professional
institution.

(2) Medical axaminations and
consultations—{1) Frequancy. The

employer shall make available medical
examinations and consultations to each
employee covered under paragraph
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(m](1)(i} of this section on the following
schedules: -

(A) Prior to assignment of the
employee 1o an area where negulive-
pressure respirators are worn;

(B) When the employee is assigned to
an ares where exposure to asbestos,
tremolite. anthophyllite, actinolite, or a
coinbination of thesc minerals may be at
ot above the action level for 30 or more
dayx E:r ywar, a medical examinaticn
must be given within 10 working days
following the thirticth day of exposure:

(C) And at least annually thereafter.

(D) If the examining physician
determines that any of the examinalions
should be provided more frequently than
specified. the employer shall provide
such examinations to affected
employees al the frequencies specificd
by the physician.

(E) Exception: No medical
examination is required of any
employee il adequate records show that
the employee has hicen examined in
accurdance with this paragraph within
the past 1-yeur period.

[ii) Content. Medical examinations
made available pursun..Yo puragraphs
{m)(2)(iMA)-(m}[2)[1HC) of this seclion
shall include:

(A) A medical and work histary with
special einphasis directed 1o the
pulmonary, cardiovasculur, und
gastrointestinal systems.

(B) On initial exumination, 1he
standardized questionnaire +cntinned i
Appendix D, Part 1. snd. on unnual
exnmination, the abbreviated
stundardized questionnuire contained in
Appendix D. Purt 2.

{C) A physical exumination directed
to the pulmonary and gastruiniestinal
systems. including a chest
roentgenogram to be administered at the
discretion of the physiciun. und
pulimonary function tests of forced vitul
capacily (FVC) and forced expirutory
volume at one second (FEV,).
Interpretation and classificution of chest
roentgenograms shall be conducted in
accordance with Appendix F.

(D) Any other examinations or tests
deemed necessary by the exumining
physician.

(3) Information provided to the
physician. The employer shull provide
the following information to the
exsmining physician:

(i) A copy of this stundaurd und
Appendices D, E, ond I;

(ii) A description of the uflicied
employee’s dutiea us they relute 1o the
employec’s exposure:

(i) The employee's represcntulive
exposuru level or anticlpated expusure
level; '

(iv) A description of any personal
proleclive and respiratory equipment
used ot lo be used: and

(v) Information from previous medical
examinations of the aflected employee
thut is not otherwise available to the
examining physician.

(4) Physician’s written opinfon. (i) The
employer shall obtain a written opinion
from the examining physician. This
written opinion shall contain the results
of the medical examination and shall
include:

(A) The physician's opinion as to
whether the employee has any detected
medical conditions that would place the
employcc al an increased risk of
malerial health impairment from
expusure to asbestos. tremaolite.
anthophyllite, or actinolita:

(B) Any recommended limitations on
the employee or on the use of personal
protective equipment such as
respirators; and

(C] A stalement that the employee hus
been informed by the physician of the
results of the medical examination and
ol any medical conditions that muy
result from asbestos, tremolite.
anthophyllite, or actinolite exposure.

(ii} The employer shall instruct the
physician not to reveal in the writlen
opinion given to the employer specific
findings or diagnoses unrelated to
occuputional exposure to asbestos,
tremolite, anthophyllite, or actinolite.

(#11) The employer shall provide a
copy of the physician's written opinion
to the uffected employce within 30 days
from its receipt.

(n) Recordkeeping—{1) Objective data
for exempted operations. (i) Where the
employer hus relied on objective data
that demonstrute that products made
from or conlaining asbestos, remolite,
anthophyllite, or actinolite are not
cupauble of releasing {ibers of asbestos,
tremolite, anthophyllite, or actinolite or
a combination of these minerals, in
concentrations at or above the rction
level under the expected condilions of
procesging. use. or handling 1o exempt
such operations from the iritial
monitoring requirementa nnder
puragraph (1)(2) of this section. the
emplover shull estublish and maintain
an accurute record of objective duta
reasonably relied upon in support of the
excmplion.

(i) The record shall include ut lev:st
the fullowing information:

{A) The product qualifying for
exemplion;

{B) The source of the objective dala;
(C) The testing protocol, results of
testing. und/or unalysis of the material
fur the release of asbestus, tremolite.

anthophyllite. or uctinolite:

(D) A description of the operation
exempled and how Lhe data suppo-t the
exemption; and

(E) Other data relevant to the
operations. materials, processing, or
employee exposures covered by the
exemplion.

(iii} The employer shall maintain this
record {or the duration of the employer's
reliance upon such objective data.

(2) Exposure measuremenis (i) The
employer shall keep an accurate record
of all measurements taken to monitor
employee exposure to asbestos,
tremolite, anthophyllite, or actinolite as
prescribed in puragraph ([} of this
section.

Note: The employer may utilize

the services of competent organizalions -

such as industry trade associations and
employee associations to msintain the
records required by this section.

{ii) This record shall include at least
the following information:

(A) The date of measurement:

{B) The operation involving exposure
to asbestos, tremolite. anthophyllite, or
actinolite that is being monitored:

(C) Sampling and analytical methods
used and evidence of their accuracy:

(D) Number, duration, and results of
samples taken: .

(E) Type of prolective devices worn. if
any: and

(F) Nume. social security number, and
cxposure of the employees whose
exposures ure represented.

(iii) The employer shall maintain this
record for at least thirty (30) years, in
accordance with 29 CFR 1910.20.

\3) AMedical surveillance. {i) The
emplover shall establish and maintain
un accurate record for each employee
subject to medical surveillance by
putagruph (m) of this section, in
accordance with 29 CFR 1910.20.

(ii) The record shall include at least
the [ollowing information:

{A) The name and aocial security
number of the employee:

(B) A copy of the employec's medical
examination results, including the
medical history, questionnaire
responses, results of any tests, und
physician's recommendations.

(C) Physician’s wrilten opinions;

(D) Any employee medical compluints
reluted to exposure to asbestos,
tremolite, anthophyllite, or actinnlite;
and

{E) A copy of the information
providcd to the physician as required by
paragraph (m) of this section.

(iii} The employer shall ensure that
this record is maintained for the
durution of employment plus thirly (30)
years. in uccordance with 29 CFR
1910.20.
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(4) Training records. The etiployer
shall maintain ali emplovee training
recerde for one 1 vear bevongd the lawt
date of empicyment Uy thai employer.

(5) Availability. (i) The employer,
upon written request, shall make all
records required to be maintained by
this s=ction Evaisnble to the Assistant
Secretary and the Director for
examination and copying.

[ii) The employer, upon request, shall
make any exposure records required by
paragraphs ([} and {n) of this section
available for examination and copying
to affected employees, farmer
employees, designated representatives,
und the Assistant Secretary, in
accordance with 29 CFR 1910.20{a}e)
and (gHAi).

{iti) The employer, upon request, shall
make employee medical records
required by paragraphs (m) and (n} of
this section available for examination
and copying to the subject employee.
anyone having the specific written
consent of the subject employee. and the
Assislant Secretary, in accordance with
29 CFR 1910.20.

{8) Transfer of records. (i) The
employer shall comply with the
requirements concerning transfer of
records set forth in 20 CFR 1910.20 (h).

{ii) Whenever the employer ceases to
do business and there is no successor
employer to receive and retain the
records for the prescribed period, the
employer shall notify the Director at
least 80 days prior to disposal and, upon
request, tranamit them to the Director.

(o) Dates—{1) Effective date. This
section shall become effective [insert
date 30 days from publication in the
Federal Register]. The requirements of
the asbestos standard issued in June
1972 (37 FR 11318}. as amended, and
published in 20 CFR 1910.1001 (1885)
remain in effect untll compliance is
achleved with the parallel provisions of
this standard.

(2) Start-up dates. (i) The
requirements of paragraphs (c) through
[n) of this section. including the
engineering controls specified in
paragraph (g)(1) of this section, shall be
complied with by [insert dale 210 days
from publication in the Federal
Register).

(p) Appendices. (1) Appendices A, C,
D, and E to this section are incorporated
as part of this section and the contents
of these appendices sre mandatory.

{2} Appendices B, F, G, H, and I to this
scction are informational and are not
intended to create any additional
obligations not otharwise imposed or to
detract from any existing obligations.

nppendin A 2 § 1928 38-—05HA Reference
M e thod—handaiory

This mandatory appendix specifies the
procecure [or analyzing air samples {or
asbeslon, tremolite, snthophyllite. and
actinolite and specifies quality control
procedures that must be implemented by
latzratlories performing the analysis. The
szmpling and anatytical methods described
below reprosent the elements of the available
monltoring methods (such ns the NJOSH 7400
metbod) which OSHA considers 1o be
ezsenlial to achieve adequate employee
exposure monitoring while allowing
employers to use methods that are already
establ:shed within their organizations. All
employers who are required lo conduc! air
monltoring under paragraph (!} ol the
standard are required to utilize analytical
laboratories that use this procedure, or an
equivalent method, for collecting and
analyzing samples.

Sampling and Analytical Procedure

1. The sampling medium for gir samples
shall be mixed cellulose ester filter
membranes. These shall be designated by the
manufacturer «n sultable for ssbestos
tremolite, anthophyllite, and actinclite
counting. See below For rejection of blanks.

Z. The preferred collection device shall be
the 25-mm dismeter carsette with &n open-
faced 50-mm extension cowl The 37-mm
casselle may be wsed i necessary but only If
written justification for the need Lo use the
37-mm [iter cassetie accompanies the sample
resulls in the employee’s exposure monitoring
record. :

3. An air Now rete belween 0.5 liter/min
and 2.5 liters/min shall be selected tor the
25/mm casselte. If the 37-mm cassette {s
used. an sir Mlow rale between 1 liter/min
and 2.5 liters /min shall be selected

4. Where possible. a sullicient afr volume
for each air sample sholl be collecied to yleld
between 100 and 1,300 lihers per square
millimeter on the membrane filter. 1f & fi)ter
darkens in sppearance or if loose dust is seen
on the filter, a necond sample shall be
started.

5. Ship the sampien in » rigid container
with sufficient packing material to prevent
dislodging the collected fibers. Packing
material that has a high electrostatic charge
on s surface (e.g. expanded polystyrene]
cannol be ued because such material can
cause losa of f[ibery to the sides of the
casselle,

8. Calibrate sach persons! sumpling pump
before and after use with a representative
filter cassetie installed between the pump
and the calibration devices.

7. Personsl samples shall be taken in the
“breathing zone” of the employee (l.0..
attached to or near the collar or lapel near
the worker's face).

8. Fiber counts shall be made by positive
phase contrast using @ microscope with an 8
10 10 X eyepieca and a 40 10 43 X objective
for a total magnification of approximately 400
X and a numsrical sperture of 0.85 (o 0.75.
The microscope shall also be fitted with &
groen ot blue filler. :

9. The microscops shall be {ltied with
Walion-Becket! eyepiecs graticulas calibrated

for a field diameter of 100 micrometers (+/
— 2 micrometers).

10. The phase-shift detection Limit of the
microscope shall be about 3 degrees
measured using the HSE phase shifl test alide
as outlined below.

#_ Place the tes? slide on the microscope
atage and center it under the phase obleciive.

b. Bring the blocks of grooved lines Into
focua.

Nola.~The slide consists of seven sets of
grooved lines (ca 20 grooves to each block]
in descending order of visibllity from sets 1 to
7. seven being the least visible. The
requirements for asbeslos, tremolite,
anthophyllite, and actinolite counung sre that
the microscope optics piust resolve the
grocoved lines in set 3 completely, although
they may appear somewhat [aint. and that
the grooved lines in sets 8 and 7 must ba
invisible. Sets 4 and 5 must be at least
partially visible bul may vary slightly in
visibility between microscopes. A mikToscope
that fails to meet these requirements has
either oo low or too high a resolution to be
used for asbestos, tremolim, anthophyllite,
and sclinolite counting.

c If the image deteriorates. cl=an and
adjust the microscope optica. Uf the problem
nersists, cosult the microscope manafacturer.

11. Each set of samples taken will lnclude
10 percent blanks or a minimum of 2 blanks.
The blank results shall be averaged and
subtracted from the analytical results before
reporting. Any samples representad by a
blank having a fiber count in excess of 7
fibera/100 fizlds ahall be rejected.

12 The samples ahall be mounted by the
acetone/triacelin method or a method with
an equivalent index of refraction and similar
clarity.

13. Observe the following counting rules.

a. Count only fibers equal to or longer than
5 micrometers. Measure the length of curved
fibers along the curve.

b. Count all particles as asbesios. tremolite.
anthophyllite, and sctinolite that have s
length-10-width ratio {aspect ratio) of 311 or
greater.

¢ Fibers lying entirely within the boundary
of the Walton-Beckett graticule field shall
recelve a count of 1. Fibars crossing the
boundary once, having one end within the
circle, shall receive the count of one half (V).
Do not count any fiber that crosses the
graticule boundary mors than oocs. Reject ~
snd do not count any other fibers even
though they msy be visible outside the
graticule ares.

d. Count bundies of fibers as one Rber
unless individus! fibers can be {dentified by
observing both ends of an individual fiber.

». Count enough graticule flelds to yield 100
fibers. Coun! & minimum of 20 Dalds; stop
counting £1 100 (ields regardiess of fiber
rount.

14. Blind rezounts shall be conductad st the
rate of 10 purcent.

Quality Control Procedures

1. Intrulaboratory program. Each laboratory
and/or each company with mare than ons
microscopist counting slides shall-sstablish a
statistically designed quality sssurance
program Involving blind recounts and
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comparisons between microscopists to
monilor the va iability of counting by each
microscoplst and between microscopists. In »
tompany with more than one laboratory. the
program shall include al] laboratories, and
shall also evaluate the laboratory-to-
laboratory variability.

Z Inlerlaboratory program. Each luboratory
analyzing ssbestos. tremolite, anthophyllite.
and actinolite samples for compliance
determination shall implement an
interlaborstory quality assurance program
that as » minimum includes participation of
st least two other independent laboratories.
Each lsboratory shall participatc in round
robin testing at least once every 8 months
with at least al] the other laboratories in ity
interaboralory quality assurance group. Each
laboratory shall submit slides typical of ils
own workload for use in this program. The
round robin shall be designed snd results
analyzed using appropriate statistical
methodology.

3. All individuals performing asbestos,
tremolile, anthophyllite. and actinolite i
anelysis must have taken the NIOSH course
for sampling and evaluating sirborne
asbestos, tremolite. anthophyllite, and
actinolite dust or an equivalent course.

4. When the use of different micruscopes
contributes to differences between counters
and laboralories. the effect of the different
microscope shall be evaluated and the
microscope shall be replaced. as necessary.

5. Current results of thess quality
mssurance programs shall be posted in each
laboretory to keep the microscopists
informed.

Appendix B o § 1928.58—Detailed Procedure
for Asbesios Tremolite, Anthophyllite, and
Actinollis Sampliny and Analysis—Noo:
Mandatrwry

This appendix containa a delalled
procedure for sumpling and snalysis and
includes those critical elements specified in
Appendix A. Employers are not required to
use this procedure, but they are required to
use Appendix A The purpose of Appendix B
Is to provide a detalled step-by-step sampling
and analysls procedure that conforms to the
elements specified in Appendix A_ Since this
procedure may also standasdize the snalysis
and reduce variability, OSHA encourages
employers to use this appendix.

Asbestos, Tremolite, Anthophyllite. and
Actinolite Sampling and Analysis Method

Technlque: Microscopy, Phase Contrast.

Analyte: Fibers (Manue! count).

Sample Preparstiom Acetone/triacetin
method.

Calibration: Phuse-shift detection limit
about 3 degrees.

Range: 100 to 1300 fibers/mm?* filter area.

Estimated Limit of Detection: ? fibers/mm?
filter area.

Sampler: Filter (0.8-1.2 um mixed cellylose
ester membrare, 25-mm diameter).

Flow Rate: 0.5 1/min to 2.5 1/min (25-mm
casselte): 1.01/min to 2.6 I/min [37-mm
casselle].

Sample Volume: Adjust 1o obtain 100 10
1300 Nbers/mm?.

8hipment: Routine.

Sumple Stubility: Indefinite.

Blanks: 10% of sumples (minimum 2).

Standard Analytical Error 0.25.

Applicability: The working range is 0.02 f/
cc (1920-L alr sample) 1o 1.28 f/ec {400-L alr
sample). The method gives an index of
airborne asbestos, tremolite, anthophyllite,
and actinolite fibers but may be used for
other materials such as fibrous glass by
inserting suitable paramelers into the
counting rules. The method does not
diflerentiate between asbestos, tremalite,
anthophyllite, and actinolite and other fibers.
Asbestos, tremolite, anthophyllite, and
actinolite fibers less than ca. 0.25 um
dizmeler will not be detected by this method.

Interferences: Any other airborne fiber may
interfere since all particles meeting the
counting criteria are counled. Chain-like
particles may appear fibrous. High levels of
nonfibrous dust particles may obscure fibers
in the field of view and raise the detection
limit

Reagents

1. ‘Acelone.

2 Triacelin (glycerol triacctate), resgent
grade.
Special Precautions

Acetone is an extremely flammable liquid
and precautions must be taken not to ignilte it.
Healing of acetone must be done in a
ventilated laboratory fume hood using a
flameless, apark-free heat source.

Equigment

1. Collection device: 25-mm cassette with
50-mm extenslon cow! with cellulose ester
filter, 0.8 to 1.2 mm pore size and backup pad.

Note.—Analyze representative filters for
fiber background before use and discard the
filter lot if more than 5 fibers/100 fields are
found

2 Personal sampling pump, greater thun or
equal to 0.5 L/min, with flexible connecting

. tublng

3. Microscape. phase contrast. with green
or blue filter. 8 to 10X eyepiece. and 40 to 45X
phase objective (total magnificslion ca 00X},
numerica) speriure = 0.85 to 0.75.

4. Slides, glasy, single-frosted. pre-cleaned,
25 %75 mm.

5. Cover slips, 25 x 25 mm. no. 1% unless
otherwise specified by microscope
munufacturer.

6. Knile, #1 surgical steel, curved blado.

7. Tweezers

8. Flask, Guth-type, insulated neck, 250 to
500 mL (with single-holed rubber stopper and
elbow-Jointed glass tubing. 16 10 22 cm long).

9. Hotplate, spark-free, stirring type;
healing mantle: or infrared lamp and
magnetic stirrer.

10. Syringe, hypodermic. with 22-guuge
needle.

11. Graticule, Walton-Beckett type with 100
um diameter circular feld at the specimen
plane (area =0.00785 mmY), (Type G-22).

Note—The graticule is custom-made for
euch microscope.

12 HSE/NPL phase contrust test slide,
Mark 11

13. Telescope. ocular phuse-ring centering.

14. S5tege micrometer (0.01 mm divisions).

Sumpling

1. Calibrate each personal sampling pump
with a representative sampler in line.

2 Fasten the sampler to the worker's lapel
as close as possible 1o the worker's mouth.
Remove the lop cover from the end of the
cow! extenslon {open [ace) and orient face
down Wrap the joint between the extender
and the monitor's body with shrink tape to
prevent air leaks.

3. Submit at Jeast two blanks (or 10% of the
total samples. whichever is greater) for each
sel of samples. Remave the caps from the
field blank casseties and store the caps and
casscttes in a clean area (bag or box) during
the sampling perfod. Replace the caps in the
casseltes when sampling is completed.

4. Sample 81 0.5 L/min or greater. Do not
exceed 1 mg total dust loading on the filter.
Adjust sampling flow rate, Q (L/min). and
time 1o produce a fiber density. E (fibers/
mm?), of 100 1o 1300 fibers/m? [3.85 %10 to
5 x 10* fibers per 25-mm filter with efTective
collection area (A, =385 mm?]]| for optimum
counting precision (see step 21 below).
Calculate the mipimum sampling time,
tminiman [Min) 8t the aclion level (one-half of
the current standard). L ({/cc) of the fibrous
acrotol being sampled:

taae

QLno?

5. Remove the field monitor at the end of
sampling. replace the plastic top cover and
small end caps, and store the monitor.

8. Ship the samples in a rigid container
with sufficient packing material to prevent
jostling or damage. NOTE: Do not use
polystyrene foam In the shipping contriner
because of electrostatic forces which may
cause fiber loss from the sampler filter.

Sample Preparation

Note.—The object ia to produce samples
with a smooth (non-grainy) background in a
medium with a refractive index equal to or
less than 1.48. The method below collapses
the filter for eusler focusing and produces
permanent mounts which are useful for
quality control and interlaborutory
comparison Other mounting techniques
meeting the above criteria may also be uned,
e.g. the nonpermanent field mounting
technique used in P & CAM Z239.

7. Ensure that the glass slides and cover
slips are free of dust and libers.

8 Place 40 to 0 ml of acetone Inio & Guth-
type flask. Stopper the flask v:ith a single-
hole rubber stopper through which & glass
tube extends 5 1o 8 ¢m into the flask. The
portion of the glass tube that exits the top of
the stopper (8 10 10 cm) Is bent downward in
an elbow that mukes an angle of 20 to 30
degrees with the horizonial.

9. Place the flask in & stirring hotplute or
wrap In a heating mantle. Heat the acetone
gradually 10 Its boiling tempersture (ca. $8°C)

Caution.—The acetone vapor must be
generated in a ventilated fume hood away
from all open Names and spark sources.
Alternate heating methods can be used.
providing no open [lame or sparks are
present.
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10. Mount elther the whole rampie fllter or
a wedge cut from the sample filter on & clean
glase slide.

a. Cut wedges of ca. 25 perceni cf the filter
area “with a curved-blade steel surgical knife
using a rocking motion to prevent tearing.

b. Place the filter or wedge, dust slide up,
on the slide. Buatic electricity will ususlly
keep tha fliter om the slide until it {s cleared

¢ Hold the glass slide supporting the filter
approximately 1 1o 2 con from the glase tube
potrt whers the acetone vapor is escaping
from the heated {lask. The scetone vapor
stream should cause 8 condenaation spot on
the glans slide ca. 2 to 3 cm in diameter. Move
the glass alide gently in the vapor stream. The
filter should clear in 2 to 5 sec. If the filter
curls, distorts. or is otherwise rendered
unusable, the vapor stream Is probably not
strong enough. Periodically wipe the oullet
port with tissee 1o prevent liquid acelone
dripping onto the filter.

d. Using the hypodermic syringe with 8 22-
gauge needle, place 1 to 2 drops of triscetin
on the filter, Gently lower a clean 25-mm
square cover slip down onto the filter at a
slight angle to teduca the possibility of
forming bubbles. If too many bubbles form or
the amount of triacetin ln unsulficient, the
cover slip may become detached within & few
hours.

e. Glue the edges of the cover slip to the
glase slide using & lacquer or nail polish.

Note—If clearing is slow, the slide
preparation may be heated on a hotplate
(surface temperature 50°C) for 15 min to
hasien clearing. Counting may proceed
immedialely after clearing and mounting ure
completed.

Calibration snd Quality Control

11. Calibration of the Wallon-Beckett
graticule. The diameter, d, {(mm). of the
circular counting ares and the disc dismeter
must be specified when ordering the
graticule.

s. Insert any available graticule into the
eyeplece and focus so tha! the graticule lines
are sharp and clear.

b. Set the appropriate interpupillary
distance and. if applicable. reset the
binocular head adjustment so that the
magnl/fication remains constant.

< Inatall the 40 to 45 X phase objectlve.

d. Pluce a stage micrometer on the
microscope object stage and focus the
microscope on the gradusted lines.

¢. Measurs the magnified grid length, L,
(utn], using the elage micrometer.

{. Removae the graticule from the
microscope and messure its actual grid
length, L, {(mm). This can best be
accomplished by using u stage Mitted with
vernlers.

§. Calculate the circle diameter, d, (mm).
for the Wallon-Beckell graticule:

_L.xD
L,

d

Example: If L,=108 um, L= 2.83 mm and
D =100 um, then d, =271 mm.

h. Check the fleld diameter, IY{occeptable
range 100 mm:2 mm) with a stage
micrometer upon receipt of the graticule from

the manufacturer. Determine field area (mm?).

12. Microscope adjusiments. Follow the
manufacturer’s instructions and also the
following:

a. Adjust the light source for even
illumination across the field of view at the
condenser irs.

Note—Kohler illamination is preferred,
where available.

b. Focus on the particulale material to be
examined. '
c. Maka sure that the field iris is in focus,

centered on the sample. and open only
enough to fully illuminate the field of view.

d. Use the telescope ocular supplied by the
manufacturer to ensure that the phase rings
{annular diaphragm and phase-shilting
elements) are concentric.

13. Check the phase-shiflt ditection limit of
the microscope periodically.

a. Remove the HSE/NPL phaxe-contrast
test slide from its shipping container and
center it under the phase objective.

b. Bring the blocks of grooved lines into

focus.

Nots.—The slide consists of seven sets of
grooves {ca. 20 grooves to each block) in
descending order of visibility from sets 1 to 7.
The requirements f[or counting are that the
microscope optics must resolve the groaved
lines in sat 3 completely, although they may
appear somewhat faint, and that the grooved
lines in wets B to 7 must be invisible. Sets 4
snd 5 must be al least partially visible but
may vary slightly in visibility between
microscopes. A microscope which fails to
meet these requirements has either 0o low or
too high a resolution to be used for asbenlos,
tremolile. anthophyllite, and actinolile
counting,

c. If the image quality deteriorstes, clean
the microscope optics and. If the problem
persista, consull the microscope
manufecturer.

14. Quality control of [iber caunts.

a. Prepare and count field blanks along
wlth the field samples. Report the counts on
each blank. Calculate the mean of the field
blank counls and sublract this value from
each sample count before reporting the
results,

Note 1.-—The identity of the blank filters
should be unknown to the counter until all
counts have been completed.

Nole 22—/ a field blank yielda [iber courts
greater than 7 fibers/100 fieids, report
possible contamination of the samples.

b. Perform blind recounts by the same
counter on 10 percent of fillers counted
(slides relubeled by a person other than the
counter).

15. Usa the following test to determine
whether a pair of counts on the same filtar
should be rejected because of possible bias.
Thia statistic estimates the counting
repeatablility at the 85% confidence level.

difference between
~7 (F)s,. where
r counts and
+tion. which should
yry based on

Discard the sample if
the two counts exces
F 2 average of the tw:
S, =relative standard
be derived by eack: lat,
historical in-house dat:

Note—If a pair of cou:
result of this test recour’
samples in the set and v
against the first counts. |
paired counts.

18. Enroll each new count=- in a training
course that compares performance of
counters on a variety of samples using this
procedure.

18 rejected as 8
 remaining

' new counts

ird all rejected

Note—To ensure good reproducibility, all
luboratories engaged in asbestos. tremolite,
anthophyllite, and actinolite counting are
required to participate in the Proficiency
Analytical Testing (PAT] Program and should
routinely participate with other asbestos,
tremolile, anthopbyllite. #and actinolite fiber
counting laboralories in the exchange of fleld
samples to compare performance of counlers.

Measurement

17. Place the slide on the mechanical stage
of the calibrated microscope with the center
of the filter under the objective lens. Focus
the microscope on the plane of the filter.

18. Regularly check phase-ring alignment
and Kohler illumination.

19. The following are the counting rules:

&. Count only fibers longer than § um.
Measure the Jength of curved fibers along the
curve.

b. Count only fibers with s length-to-width
ratio equal to or greater than 3:1.

¢c. For fibers that cross the boundary ol the
graticule field. do the lollowing:

1. Count any fiber longer than 5 um that
lies entirely within the graticule area.

2 Count an ¥ fiber any fiber with only one
end lying within the graticule area.

3. Do not count any fiber that crosses the
graticule boundary more than once.

4. Reject and 4o rol count all other fibers.

d. Count bundles of fibers as one fiber
unless individual fibers can be identified by
observing both ends of a flber.

e. Count enough graticule fields to yield 100
fibers. Count a minimum of 20 fields. Stop st
100 fields regardliess of fiber count.

20. Start counting from one end of the filter
and progress along a radial line to the other
cnd, shift either up or down on the filler, und
conlinue in the reverse dircction, Select fields
randomly by looking away from the eyepiece
briefly while advancing the mechanical stage.
When an agglomerate covers ca. % of more
of the field of view, reject the field and eelect
another. Do not report rejected fields in the
number of total fields counted.

Nota.—When counting a field, continuously
scan a range of focal planes by moving the
fine focus knob 10 detect very fine fibers
which have become smbedded in tha filter,
The small-dinmeter ibers will be very faint
but are an important contribution to the total
counl.



Foderal Register / Vol

227865

51, No. 119 / Friday, June 20, 1988 / Rules and Regulations

Calculatio:s

21. Caiculate and report fiber density on
the filter, E (fibers/mm™: by dividing the total
fiber commt, P: minos the mean field blank
coant, B, by the nombar of fields. n; and the
field area, A, (0.00785mm* for & properly
calibrated Walton-Beckett graticulek

F-B
E = fibers/mum?
(nHAY)

22 Calculate the concentration, C (f/cc), of
fibers in the air volume sampled. V (L). using
the effective collection area of the filter, A,
(385 mm?for a 2. -mm flter):

A
C= (E)Ac)
V(107

Nota—Periodically check and sdjust the
value of A,, if necansary.

Appsmndix C o §1928.58-~Qualitative and
Quantitative Fit Testing Provsdures-—
Mandastory

Qualitative Fit Test Protocols
1. Isoamyl Acetate Protocol

A. Odor threshold screening.

1. Three 1-liter glase jars with metal hids
(e.g. Mason or Bell jare) are required.

2. Odor-free water (e.g distilled or spring
water) at approximately 25 °C sholl be used
for the solutions.

3. Tha isoamry| acetate (LAA) (ulso known
as isopentyl acatate) stock solution is
prepared by adding 1 cc of pure LAA to 800 cc
of odor free watar tu & i-Hier jar und shaking
for 30 seconds. Thlis solution shall be
prepared new at least weekly

4. The screening test shall be conducted in
a room separste from the room uaed for
actual fI testing. The tvvo rooms shall be well
ventilated but shall not be coanscied to the
seme recirculating ventilation system

5. The odor test rolutian Is prepared in a
second jar by placing 0.4 cc of the stock
solution into 500 c¢ of odor [ree waler using &
olean dropper or pipetie. Shake for 30
seconds and allow to stand for two to three
minutes 80 that the LAA concentration above
the liquid may reach squilibrium. This
solution may be ased for only one day.

6. A test blank is prepared in a thivd jar by
adding 500 cc of odor fres water.

7. The odor test and test blank jars shali be
labelled 1 and 2 for jar identification. if the
labels are put on the lidw they can be
periodically peeled. dried off and switched to
maintain the integrity of the test.

8. The following instructions shall be typed
on a card and placed on the table in front of
the two test jars (La. 1 and 2} “The purpose
of this test is to determina if you can smell
banana oll :t & low concentration. Tha two
bottles In front of you contain watsr. One of

these bottles also contains a small amount of
banana oil. Be sure the covers are on tight,
then shake each botlle for two seconds.
Unscrew the lid of each bottle, one at a time.
and sniff at the mouth of the bottle. Indicate
10 the test conductor which bottle containa
banana oil"

9. The mixtyres uaad in the IAA odor
detextion test shall be prepared in an area
separale from where the Lest is performed, in
order to prevent olfactory fatigue in the
aubject,

10. If the test subject fa unable to correctly
identify tha jar containing the odor teat
solution, the LAA qualitative fit test may not
be used.

11. If the test subject correctly identifies the
jar contalning the odor test solution, the test
subject may proceed to resplrator selection
and fit testing.

B. Respirator Selection.

1. The test subject shall be allowed 1o pick
the most cornfortable respirator from a
selection Including resplrators of various
sizes from different manufacturers. The
selection shall include at least five sizes of
elostomeric half facapleces, from at leest two
manufacturers.

Z The selection process shall be conducted
in & room separale [rom the fit-test chamber
to prevent odor [atigue. Prior to the selection
procesa, tha test subject shall be shown how
to put on & resplrator, how it should be
positioned on the lace, how 10 set strap
tension and how to determine a
“comlortable™ respirator. A mirror shall be
availuble to asslst the subject in evaluating
the fit and posit.oning of the respirator. This
instruction may not constitute the subject’s
fotmal trainlng on resplralor use, as it is only
areview.

3. The test subject should understand that
the employee is belng asked to select the
respirator which provides the most
comfortable fit. Each respiralor represents a
different size and shape and. if fit properly
and used properly will provide adequate
protection.

4. The test subject holds each fucepiece up-
to the face and eliminates those which
obviously do not give a comfortabla fit.
Normally, selection will begin with a hall-
mask and if a good Nt cannot be found, the
subjact will be asked to test the full faceplece
respirators. (A small percentage of users will
not be able to wear any hulf-mask.)

8. The more comfortable {acepieces are
noted; the most comfortable mask is donned
and worn at lecst five minutes o assess
comfort. All donning and adjustments of the
facepiece shall be performed by the test
subject without assisatance from Lhe test
tonductor or other parson. Assistance in
assesning comfort can be given by discussing
the points in #8 below. If the test subject is
not familiar with using a particular respirator.
the test aubject shall be directed to don the
mask saveral times and 10 adjust tha straps
oach time 10 become adapt sl setting proper
tension on the atraps.

8. Assessmont of comiort shall include
reviewing the following poinis with the tast
subject and allowing the et subject
sdequate time to determine the comlort of the
resplralor:

* Positioning of mask on nose.

* Room for eye protection.

* Room to talk.

= Positioning mask on face and cheeks.

7. The following criteria shall be used to
help determine the adequacy of the respirator
fit:

* Chin property placed.

* Strap tension.

* Fit across nose bridge.

* Distance from nose to chin.

* Tendency to slip.

= Self-observation in mirror.

8. The test subject shall conduct the
conventional negalive and positive-pressure
fit checks before conducting the negative- or
positive-pressure test the subject shall be told
to “séal” the mask by rapidly moving the
head from side-lo-side and up and down,
while taking & [ew deep breatha

9. The test subject is now ready for fit
teating.

10. After pasaing the fit test, the Lest
subject shall be questioned again regarding
the comlort of the respirator. If it has become
uncomforiable. another model of respiretor
shall be tried.

11. The employee shall be given the
opportunity to select a different facepiece
and be retested if the chosen facepiece
becomes increasingly uncomf{ortable at sny
time,

C. Fit text.

1. The fit test chamber shall be similar 1o a
tlear 55 gal drum liner suspended inverted
over a 2 [oot diameter frame, so that the top
of the chamber is about 8 inches above the
test subject’s head. The inside top center of
the chamber shall have a small hook
attached.

2. Each respirator used lor the fitting and
fit testing shall be eqoipped with organic
vapor cartridges or offer protection against
organic vapors. The cartridges or masks shall
be changed at least neily.

3. After selecting. donning. and property
adjusting a respirator, the test subject shall
wear i1 to the fit lesling room. This room shall
be separate from th= room used lor odor
threshold screening end respirator selection,
end shall be well ventilated, as by an exhaust
fau or lab hood. to prevent general room
contamination.

4. A copy of the following test exercises
and rainbow passage shall be laped to the
inside of the test chamber:

Test Exercises

{. Dreathe normally.

iL Breathe deeply. Be certain brealhs are
Juep and reyular.

lii. Tum head all tha way from one side to
the other. Inhale on each side. Be certalin
movement ls completa. Do not bump the
respirator against the shoulders,

iv. Nod head up-and-down_Inhala v-han
head is in the full up position (looking toward
ceiling). Ba certain motions are complete and
made about avary second. Do not bump the
respi~stor on tha chast

v. Tulking Talk aloud and slowly for
several minutes. The following paragraph is
called the Rainbow Passage. Reading it will
rasull in # wide rangs of (acial movemants,
and thus be uselul 10 satisly this requirement.
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on.
vii Breathe notmally.

Rainbow Puxsage

When the sunlight strikes raindrops in the
alr, they act like & prism and form a ralnbow.
The rainbow is a division of whita light inta
many besatiful colors. These take the ahape
of a long round arch, with Ity path high
abova, and its two atxds apparently beyond
the horizon. There ia sceording to legend, a
bolling pot of gold at one end. People look,
but no coe ever [inds it When a man looks
for somme thing beyood reach, his friends say
he is looking for tha pot of gold at the end of
the ruinbow, .

8. Each test subject shall wear the
respirator {or at least 10 minutes before
starting the fit test

6. Upou entering the test chamber, the test
subject ahall be given a 8 Inch by § inch piece
of paper towel or other porous absorbent
pingle ply material, foided in half and wettad
with three-quarters of one o of pure IAA.
The test subject ahall hang the wat lowel on
the hook st the top of the chamber.

7. Allow two minutes for the LAA test
concentration to b resched before starting
ther fit-tes! exercises This would be an
approprists time to talk with the test subject
to explain the fit test, the importance of
coaparation. the purposs for the head
exercises, of 10 demonstrete some pf the
exercises -

8 Each exarcise described in S above
shall be performhed [or st least one minute.

9. If at any tims during the test, the subject
detacts the banana-like odor of IAA, the lest
has failed. The sabject shall qulckly exit from
the test chamber and lsave the test ares to
avold olfactory [atigus.

10 If the west ia failed, the subject shall
return to the selection room and remove the
resytrator, repeat the. odor sensitivity test,
sefec! and put ah angther resplimtor, return to
the s chamber, and agaln begin the
procedus ¥ described Ln the &{4) through c(8)
above. The process cpatinges untll &
resplrator thxt fits well has been found.
Should the odor sensitivity test be [alled the
subject shall wa't about 3 minutes before
reteating. Odor sensitivity will usually have |
returned by this tima

11. If a persan cann™ pass the fit test

above wearliq ¢ halfmask
respirstor from the avallable selection, full
facepiecs models must be uved.

12 When & respirator Is fovad that passes
the test. the subject brsaks the faceseal and
takes a bresth beforw exiting the chamber,
This iz to assure that the reason tha test’
subject is not smelling the LA A s the Jood fit
of the respirator facepiecs seal and not

olfactory Ia

18 m-nlrml subject lenves the
chamber, the subject shall remave the
saturated towel and retura it to the person
conducting the tesl. To keep the area from
b@mlal.o;numhuted. the used towsels
shall be in & ealf-pealing bag so there is
bo significant IAA concentration bulldup tn
the test chamber during subsequent tests.

14 Al least two {aceplecss shall be
pelected for the [AA test protocol The tes!

subject shall be given the opportunity to wear
them [or one week to choose the one which is
more comfortable to wear.

15 Persons who have successfully passed
thls fit test with a half-mask respirator may
ba assigned the use of the test respirator in
atmosphares with up to 10 times the PEL of
airbome asbestos. In atmospheres graater
than 10 times. and less than 100 times the PEL
{up to 100 ppm). the subject mrust pass the
IAA test using s full face pegative préssure
respirator. (The concentrution of the JAA
inside the tast thambet must be Increased by
ter times for QLFT of the full [aceplece.]

16. The tes! shall not be conducisd if there
hunyhnlrpcwmbemmmeddnmdﬂm
facepiece wealing surfats.

17. If hair growth or appared hﬂe-rfan with
a satisfactory ft, then they shall be altered or
removed a0 a5 to eliminate interference and
allow a satisfactory BL If a satisfactory ft is
still not mttalned, the test subject must use a
positive-pressury reypirator such ar powered
alrpuritying respirators, supphed air
respirator, or sell-contalned breathing
apparatus.

18 If m test subject axhibits difficulty n
breathing during the tesia, she or he shall be
referred to & physidian trained in reapiratoe
discases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties.

18. Qualitative fit (esting shall be repeated
sl least every six menths,

20 In additien. becauss the saaling of the
respirator may be afected, qualitative At
testing shall be repeated lmmedlately Then
the test subject has a

{1) Welght change of 20 pounds o+ mors,

{2) Significant facia! scarring in the area ¢f
the facepiecs seal,

(3) Signlficant dental changes; Le.; multiples
extractions without prothesis, or acquiring
dentures.

[4) Reconstructive or cosmelic surgery, or

(5] Any other condition that may interfere
with facepieca sealing

D. Rec:ordknplnlf, ]

A summety of al tost results shall be
maintalned In sach office for 3 years. The

summary shall include:

{1) Name of test subject.

(2) Date of testing.

{3) Name of ths teat conductor.

{4) Respirators selected (Indicate
manufacturer, model, sizxe and approval
number).

(5) Testing agent.

1. Saccharin Solution Aarosol Prolacol

A. Respirator Selection

Respirators ahall be selecied as described
in section IB (reapirstor selaction) above.
excopt that sach respirator shall be oqulpped
with a particulate fliter.

B Taste Thrwshold Screening

1. An enslosurs about head-and shoulders
shall be ysed for threshold screening (to
determine U the individual can tasts
saccharin} and for fit testing. The snclosure
shall be approximately 12 inches in diameter
by 14 inchas tall with at least the front clear
o allow fres movemaent of the hesd when »
respirator Is wom C

2 Tha test enciosurs shall have a three-
quarter lnch hole in tront of the testl subject’s

nose and mouth arca to accommodals the
nebulizer norxle.

3. The entire screening and testing
procedure shall be explained to the test
subject prioe to conducting the screening test.

4. During the threshold screening test, the
test subject shall don the test encioaurs and
breathe with oper. mouth with (angue
extended

8. Using a DeVilbiss Modsel 40 Inhslation
Medicalon Nebullzer or equivalent, the test
conducior shall spray the threshold check
solution into the enclosurs. This nebulizer
shall be cleariy marked to distinguish It [rom
the fit tes! solution nebuliver.

€. The threshald check solution consists of
0.83 graou of sodium saccharin, USP in
water. It can be prepared by putting 1 cc of
the test salution (see C 7 below] in 100 ct of
water.

7. To produce the aerosol, the nebulizer
bulb is firmly squeezed so that it collapses
completely. then s released and allowed to
Fully expand.

8. Ten squeezes of the nebulizer bulb are
repeated rapidly and then the test subject i»
asknd whether the saccharin can be tasted.

@ If the firs\ responss is negative, ten more
squeezes of the nebulizer bulb are repeated
rapidly and the test subject is agaln asked
whethar the sacchatin can be iasied

10. If the second response s negative ten
more squeezes are repeated rapldly and the
{est subject (v agalin aske 2 whether the
saccharin can be tasted

11. The test conductor will taka note of the
number of squeezes required Lo elicil a taste
response.

1L U the saccharin is not tasted after 30
squeeres (Step 10}, the saccharin fit tes!
cannot be performed oo the test subject.

13, If a taste response s elicited, the test
subject shall be avked 10 taka note of the
taste for reflerence in the it test

14. Correct uss of the nebullzer means that
approximately 1 cc of liquid is used at a time
Ln the nebulizer body.

15. The nabulizer shall be thoroughly rinsed
in water, shaken dry, and refilled at least
every four hours.

C. Fit test

1. The tes! subject shall don and adjust the

" respirator without the assistance from any

person.

2 The fit 1est uses the same enclosure
described in LB above.

3 Each test subject shall wear the
respirutor for at ieast 10 minutos before
starting the fit test

4. The test subject shall don the enclosure
while wearing the respirator selected in
section [B above This reapirator ahull be
properly adjusied and equipped with »
particulate {Uter.

5. The test sublject may not sat, drink
(excapt plaln watet), qrchwgum for 15
minules before the test,

8. A second UeVilbiss Model 40 Inbalation
Modication Nebulizer is used to spray the fii
tast solution into the enclosurn. This
neobulizer shall be clearly marked to
distinguish it from the screstiing (est solution
nebulizer.
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7. Thre fit test solution is prepared by
adding 83 grams of sodium saccharin 1o 100
tc of warm water,

8. As before, the test aubject shall breathe
with mouth open and tongue exiended.

9. The nebulizer is inserted into the hole in
1he front of the enclosure and the fit lest
sulution is aprayed into the enclosure using
the same technique as {or the tuste threshoid
screening and the sams number of squeezes
required 1o elici! a 1aate response in the
screcning. {See B8 through B10 above.)

10. After generation of the serosol read the
lollowing instructions to the test subject. The
test subject shall perform the exercises for
one minute cach.

i. Breathe normally.

ii. Breathe deeply. Bz certain breaths are
Jeep and regulor.

iii. Turn head sl! the way from ore sida to
the other. Be certain movement is complete.
Inhale on each side. Do not bump the
respirator against the shoulders.

iv. Nod head up-end-down. Be certain
motiona are complete. Inhale when head ia in
the full up position (when looking toward the
ceiling). Do not bump the respiratar on the
chest.

v. Talking. Talk aloud and slowly for
scveral minutes. Tne lollowing paragraph is
called the Rainbow Passage. Reading it will
result in & wide range of facial movemcents,
and thus be useful 1o satisfy this requirement.
Al'zmative passages which serve the same
purpcae may aizo be used.

vi, Jogging in place.

vii. Breathe normally.

Rainbow Passage

Whet the sunlight stiikes raiadrops in the
uir, they act like a prism and form a rainbew.
The ruinbow is & division of white ligh! into
many beautiful coi- 5. These take the shape
of a long round arch, with ita path high
ubove, and its two enda apparently beyond
the herizon. There ia. according to legend. a
builing pot of gold at one and. People look.
but no one ever finds it. When & man looks
for sumething beyond his resch. his friends
suy he I8 looking for the pr* of gold at the end
of the rainbow.

11. At the beginning of each exercise. the
aerosol concentralion shall be replenished
using one-half the number of squeczes as
initially described in C8.

12 The tent subject shal! indicare to the
test conductor if at any time during the fit test
the tante of saccharin s detected.

13. If the saccharin is detected the fit is
deemed vnsatisfactory and & different
reapirator shall be tried.

14. At least two facepleces shall be
selected by the IAA test protocol. The test
subject shall be given the epportunity to wear
them for one week to choose the one which ia
more comfortable o wear.

15. Successfui completion of the test
protocol shall allow 1he wse of the half musk
tested respirator In contambnated
atmospheres up tu 10 limes tha PEL of
usbeston In otaer worda thia protecol may be
used 1o easign protection factars no highar
than len.

1€. The trst shall mot ba conducted if there
is any hatr growth betwaen the skin and the
fucepiece sealing surface.

17. If hair growth or appare] interfere with
4 satisfuclory fit, then they thull be altered or
removed so as to eliminate interference and
allow a salisfactory frt If a satisfactory fit in
atill not attained, the teat subject must use 8
positive-pressure respirator such as powered
air-purifying respirators, supplied air
respirator, or self-contained breathing
apparatus.

18. 1f & test subject exhibits difficuly in
breathing during the tests, she or he shall be
reflerred to & physician trained ln respirator
dizeases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her ar his duties.

19. Qualitative fit tenting shall be repeated
a! least every six months.

20. In addition. because the sealing of the
respirator may be affected, qualitative fit
testing shall be repeuted immediately when
the test subject has a:

{1) Weight ~hange of 20 pounds or more.

(2) Significant facial scarring in the area of
the {acepiece seal,

(3) Signilicant dental changes: i.e. niultiple
extractions without prothesis. or srquiring
dentures.

t4} Reconstructive or cosme uc surgery. or

{5) Any other condition that may inte-fere
with fucepiece sealing.

D. Recordkeeping.

A summary of all tert resulis shull be
maintzined in each oFice for 3 yesrs. The
summary shall inciude:

{1) Name of teat subject.

(2) Lale of testing.

(3) Name of test conductor.

{4) Respisators selecled (indicate
manufacturer. model. size and approval
number). '

{5) Testing agent.

I'L Irritant Fume Protocol

A. Respirator selection.

Respirators shall be selected as described
in section 1B ahuve. except that each
respirator ahall be equipped with a
combination of high-efficiency and acid-gas
cartridges.

B. Fit test.

1. The test subject shall be allowed to amell
4 weak concentration of the irstant smoks tn
familiarize the sobject with the characteristic
odor.

2. The test subject shall properly don *he
respirator selected an ahove, and wear it for
at least 10 minutes before starting the 7t test.

3. The test conductor shail review this
protocol with the test subject before testing.

4. The test subject shall perform the
conventional positive prezsure and negative
pressure fit checks (see ANSI Z68.2 1980).
Failure of eitber chveck shall be cauae to
select an ulternate respirator.

% Hreak both enda of & ventilation smoke
tube containing stannic uxychloride. such aé
the MSA part #5645, or aquivalent. Attach a
short length of tubing %o one end of the smoke
tuda. Attach the other end of the smoke tube
to & low pressure siv punp set to deliver 200
milliliters per minute.

6. Advise the test subject that the smoke
cun be irritating to the eyes and inslruct the
subject to keep the eyes closed while the test
is performed.

7. The test conductor shal direct the
stream of irriunt smoke from the tube

towards the faceseal area of the test subject.
The person conduciing the test shall begin
with the tube at l¢ast 12 inches frora the
facepiece and gradually move to within one
inch, moving arsund the whole perimeter of
the mask.

8. The tes! svbject shall be instructed to do
the lullowing exercises while the respirator is
heing challenged by the amoke. Each exercise
shall be performed for one minute.

i. Breathe normally.

ii. Breuthe deeply. Be certain breaths are
deep and regular.

lii. Turn bead all the way from one side to
the other. Be certain movement is complete,
Inhale on each side. ['0 not bump the
tespiralor against the shoulders.

, iv. Nod head up-and-down. Be certiin
mations are complete and made every
sccond. Inhale when head is in the full up
position {lovking toward ceiling). Do not
bump the respirator againsr the chest

v. Talking. Talk aloud and alov-y for
several minules. The following paragrapn is
calied the Rainbow Fassage Reading it will
result in a wide range of fucial movements,
and thus be useful to satisfy this requirement.
Aliernatlive paussages which cerve the same
purpose may aiso Le used.

Roinbow Pussage

“When the sunlight atrike: raindrnpa in the
air, they act like » prism and form a rainbow.
The rainbow is a division of white light intq
muny beautifu] colors. These take the shape
of a long round arch, with its path high
ebove. and its two end epparently beyond
the horizon. There is. according to legend. a
boiling pot of gold at one enil. People look,
but no one ever finda’it, When & man looks
for something peyond his reach, his friends
say ha is i0oking for the pot of gold at the end
of the rainbow.

vi, Jogging in Place.

vii. Breathe normally.

8. The test subject shall indicate to the test
conductor if the irritant smoke ia detected. If
smoke is detleclzd, the test conductor shall
stop the test. In this case, the teated
respiraltor is rejected and another respirator
shall Le selected.

10. Each test subject passing the amoke teat
{i.e.. without detecting the smoke) shall be
given a sensitivity check of samoke from the
same tube to detesminag if the test subject
reacts to the smoke. Failure to svake a
reaponse ahall void the fit teat

11. Steps B4, BO, B10 of this fit test protocel
shall be pericimed ir & location with exhaust
ventilation aufficient to prevent ganeral
contamination of the testing area by the test
agenis.

12 Al least two facepieces shall be
selacied by the LAA teat protocol. The test
subject shall be given the opporanity to wear
them for orre week 10 choose the one which is
more comifortaie ko wear,

13. Respirstors successiully tesled by the
protocol may be used o contaminated
atmospheres up to ten times the PEL of
asbestow

14. Tha test shall pot be cor.ducted If there
is any hair growth between the skin and the
ficepiece seuling surface.
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15 If hair growth or apparel interfere with
a satisfactory fit. then they shall be altered or
removed 0 as 10 eliminate interference and
allow a satisfactory fit. If a satisfactory fitis
still not attained, the tes! subject must use 8
positive-pressure respirator such as powered
air-purifying respirators, supplied air
respirator, or self-contained breathing
appuralus

16. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respirator
diseasen or pulmonary medicine to determine
whether the test subject can wear a
reapirator while performing her or hia duties.

17. Qualitative F1 testing shall be repealed
al least every six months.

1. In addition, because the seuling of the
respirator may be alTected. qualitative fit
testing ahall be repeated immediately when
the test subject has a:

(1) Weight change of 20 pounds or more.

(2} Significant facial acarring in the erea of
the facepiece seal.

(3) Significant dental changes: i.e. multiple
extractions without prothesis, or acquiring
dentures.

(4} Reconsatructive or cosmelic surgery. or

(5) Any other condition that may interfere
with facepiece sealing,

C. Recordkeeping.

A summary of al! test results shall be
maintained in each office for 3 years. The
summary shall include:

{1) Name of test subject,

{2) Dute of testing.

(3} Name of test conductor.

{4) Reapirators selected (indicate
manufacturer, model, size and approval
number).

(3) Testing agent.

Quantitative Fit Test Procedures

1. General.

a. The method applies to the negative-
pressure nonpowered air-punifying
respirators only.

b. The employer shall assign one individual
who shall assume the full responsibility for
implementing the respirator quantitative fit
test program.

2. Definition.

a. "Quantitative Fit Test” mewns the
measurement of the effectiveress of a
reapiralor seal in excluding the ambient
stmosphere. The test (s performed by
dividing the measured concentration of
challenge agent in a teat chamber by the
meanured concentration of the challenge
agent inside the respirator lacepiece when
the normal nir punfying element has been
repluced by an essentialy perfect purifying
element.

b. "Challenge Agent” means the air
contaminant introduced into a west chamber
20 that {ts concentration inside and outside
the respirator may be compared.

¢ “Test Subject” means.the person wearing
the resplrator for quantitative fit testing.

d. “Normal Standing Position” means
standing srect and straight with arms down
along the sides and looking straight ahead.

s. "Fit Factor™ means the ratio of challenge
sgen! concentration oulside with respect to
the Inside of a respirator inlet covering
(faceplece or enciosure).

3. Apparatus.

a. Instrumentation. Comn oil, sodium
chloride or other appropriate aerosol
generation, dilution. and measuremen!
systems shall be used for quantitative fit test,

b. Test chamber. The test chamber shall be
large enough to permit all test subjects to
freely perform all required exercises without
distributing the challenge agent concentration
or the measurement apparatus. The test
chumber shall be equipped and constructed
so that the challenge agent is eflectively
isolated from the ambient air yel uniform in
concentralion throughout the chamber.

¢. When testing air-purifying respirators.
the normal filter or cartridge element shall be
replaced with a high-eMficiency particular
filter supplied by the same manufacturer.

d. The sampling instrument shall be
selected so that a strip chart record may be
made of the teat showing the rise and fall of
challenge agent concentration with each
inspiration and expiration at fit lactors of at
least 2.000.

¢. The combination of subatitute air-
purilying elements (if any). challenge agent
and challenge agent concentration in the test
chamber shall be such that the test subject is
not exposed in excess of PEL to the challenge
agenl at any time during the tesling process.

f. The sampling port on the tes! specimen
respirator shall be placed and constructed so
that there is no detectable leak around the
port. a free air flow is allowed into the
sampling line at all times and so there is no
interference with the fit or performance of the
respirator. -

g The tes! chumber and test set-up shall
permit the person administering the test to
ohmerve one test subject inaide the chamber
during the test.

h. The equipmen! generating the challenge
almosphere shall maintain the concentration
of challenge agent conslant within 8 10
percent variation for the duration of the test.

i, The time lag (interval betwecn an event
and its being recorded on the strip chart) of
the instrumenistion may not exceed 2
seconds. :

j. The tubing for the test chamber
atmoaphere and for the respirator sampling
pont shall be the same diameter. length and
malerial. It shall be kept as short an possible.
The smaullest dinmeter tubing recommended
by the manufacturer shall be used.

k The exhaust flow from the test chamber
sheli pass through a high-efficiency lilter
belore reicase to the room.

1. When sodium chloride aerosol is used.
the relative humidily inside the test chamber
shall not exceed 50 percent.

4. Procedural Requirements

. The [itting of half-mask respirstors
should be atarted with those having multiple
sizes and a variety of interchangeable
cartridges end canisters such as the MSA
Comlo [I-M. Norton M. Survivair M. A-O M,
or Scott-M. Use either of the lests outlined
below to asaure that the facepieca (s properly
adjusted

(1) Positive pressure teat. With the exhaust
port(s) blocked. the negative pressure of
slight inhalation should remain constant for
several seconda.

(2) Negative prossure test. With the intake
port(a) blocked. the negative pressure slight

inhulution should remain constant for severil
seconds.

b. After s facepiece is adjusted. the test
subjcet shall wear the facepiece Tor at least 5
minutes before condudting a qualitative test by
using either of the methods described below
und using the exercise regime described in
54.b.c.d ande.

(1} Isoamy! acetate test. When using
organic vapor cartridges, the test subject who
cun smell the odor ghould be unable to detect
the odor of isoamy] acetate squirted into the
air near the most vulnerable portions of the
facepiece seal. In a location which is
separated from the test area. the test subject
shall be instructed to close her/his eyes

- ‘during the test period. A combination

cartridge or canister with organic vapor and
high-efficiency filters shall be used when
gvailable for the particular mask being
tesled. The test subject shall be given an
opportunity to smell the odor of iscamyl
acetale before the test (s conducted.

(2) Irritant fume test When using high-
efficiency filters. the test subject should be
unable to detect the odor of irritant fume
{stannic chloride or titanium tetruchloride
ventilalion smoke tubes) squirted into the air
near the most vulnerable portiona of the
fucepiece sesl. The teat subject shall be
instructed to zlose her/his eyws during the
les! period. :

¢. The test subjecy may enter the
quantitative testing chumber only if she or he
haw optained a satisfaciory fit as staled in
4.b. of this Apperdix.

d. Before the subject! enters the test
chamber, a reasonably atable challenge ugent
concentretion shall be measured in the test
chamber.

e. Immediately alter the subject enters the
les! chamber, the challenge agent
concentration inside the respirator shall be
meosured to ensure that the peak penetration
doen not exceed 5 percent for & hall-musk
and 1 percent for s full facepiece.

f. A stable chullenge agen{ concentrotion
shall be obtuined prior to the actual start of
1eeling.

(1) Respirntor restraining straps may not ve
overtightened for testing. The straps shall be
adjusied by the wearer to give a reasonably
comfortable fit typical of normal use.

5. Exercise Regime. Prior to entering the
test chamber, the test subject shall be given

- complete instructions as to her/his part in the

test procedures. The test subject shall
perform the following exercises, in the order
given. for each independent test.

u, Normal Breathing (NB). In the normal
standing position, without talking. the subject
shall breathe normally for at least one
minute.

b. Decp Breothing (D8). In the normal
standing position the subject shall do deep
braathing for at leest one minutes pausing so
as not to hyperventlate,

c. Turning heod side to xide. (58). Stunding
in place the subject shall slowly turm his/het
head from side between the extreme
positions to each side. The head shall be held
at each extreme position for at lsast 5
seconds. Perform for at least three complelc
cycles.
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d. Moving head up and down {UD).
Standing in place, the subject shall slowly
move his/her head up and down between the
exireme position straight up and the extreme
posilion straight down. The head shall be
held at each extreme position for at least 5
seconds. Perform for at least three complele
cycles.

e. Reoding (R). The subject shall read out
elowly and loud 80 as to be heard clearly by
the test conductor ar monitor. The lest
subject shal) read the "rainhow passage™ st
the end of this section.

f. Grimoce (G). The test subject shall
grimace. smile. frown, and generally contort
the face using the facial muscles. Continue for
at least 15 seconds.

8- Bend over and touch toes (B). The test
subject shall bend at the waist and touch toes
and return to upright position. Repeat for at
least 30 seconds.

h. Jogging in place (/). The test subject shall
perform jog in place for at least 30 seconds.

i. Normal Breathing (NB). Sume as exercise
A,

Roinbow Passage

When the sunlight strikes raindrops in the
air. they act like a prism and form a rainbow.
The rainbow is a division of white light into
many beautiful colors. These take the shape
of a long round arch, with its path high
sbove. and its two ends apparently beyond
the horizon. There is, according to legend. 8
boiling pot of gold at one end. People look,
but no one ever finds it. When a man looks
for something beyond reach, his friende sry
he in looking for the pot of gold at the end of
the rainbow.

8. The test shall e terminated whenever
any single peak penetration exceeds §
percent lor half-masks and 1 percent for full
facepieces. The test subject may be refitted
and retested. If two of the three required tests
are terminated, the fit shall be deemed
inadequate. (See paragraph 4.h.).

7. Calculation of Fit Factors.

a. The [it factor determined by the
quantitative [it test equals the average
concentration inside the respirator.

b. The average test chamber concentration
in the arithmetic average of the test chamber
concentration at the beginning and of the end
of the teat.

c. The average peak concentration of the
challenge agen! inside the respirator shall be
the arithmetic average peak concentrations
for each of the nine exercises of the test
which are computed as the arithmetic
average of the peak concentrations found for
each brealh during the exercise.

d. The average peak concentration for an
exercise may be determined graphically if
there is not a great variation in the peak
concentrations during a single exercise.

8. Interpretation of Test Hesulls. The [it
factor measured by the quantitative fit lesting
shall be the lowest of the three prolection
factors resulting from three independent
tests.

9. Other Reguirements.

a. The test subject shall not be permitted to
wear a hall-mask or full facepiece mask if the
minimum fit factor of 100 or 1,000,
respectively, cannot be oblained. If hair
growth or apparel interfere with a
satisfactory fit, then they shall be altered or
removed so as 10 eliminate interference and
allow. a satisfactory fit. If a satisfactory fitis
atill not altained, the test aubject must use &
positive-pressure respirator such as powered
air-purifying respirators. supplied air
respirator, or self-contained breathing
apparatus.

b. The test shall not be conducled if there
in any hair growth between the skin and the
facepiece sealing surface.

c. IT & test subject exhibits difficulty in
breathing during the tests. she or he shall be
referred to a physician trained in resapirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties.

d. The test subject shall be given the
opportunity to wear the assigned respirator
for one week. If the respirator does not
provide a satiafactory fit during actual use,
the test subject may request another QNFT
which shall be performed immediately.

e. A reapirator fit [actor card shall be
insued to the test subject with the following
information:

(1) Name.

(2) Date of fit test.

{3) Protection factors obtained through
each manufacturer, model and approval
number of reapirator tested.

{4) Name and signature of the person that
conducted the test.

[. Filters used for qualitative or quantitalive
fit testing shall be replaced weekly. whenever
increased breathing resistance is
encountered, or when the test agent has
altered the integrity of the filter media.
Organic vapor cartridges/canisters shall be
replaced daily or sooner if there is any
indication of breakthrough by the test agent.

10. In addition, because the sealing of the
respirator may be affected. quantitative fit
testing shall be repeated immediately when
the teat subject has a:

(1) Weight change of 20 pounds or more.

{2) Significant facial scarring in the area of
the facepiece seal,

(3) Significant dental changes; i.e.; multiple
extractions without prothesis, or acquiring
dentures.

(4) Reconstructive or coametic surgery, or

(5) Any other condition that may interfere
with facepiece sealing.

11. Recordkeeping.

A summary of all test results shall be
maintained for 3 years. The summary shall
include:

(1) Name of test subject.

(2) Date of teating.

[3) Name of the test conductor.

(4) Fit factors obtained from every
respirator tested (indicate manulacturer,
model, mize and approval number).

Appendix D to § 1828.38—Medical
Questionnaires; Mandatory

This mandatory appandix containa the
medical questionnaires that musi be
administered to all employees who are
exposed to asbestos, tremolite. anthophyllite.
actinolite. or a combination of these minerals
abave the action level, and who will
therefore be included in their employer's
medical surveillance program. Part 1 of the
appendix contains the Initial Medical
Questionnaire, which must be obalned for all
new hires who will be covered by the
medical surveillance requirements. Part 2
includes the abbreviated Periodical Medical
Questionnaire, which must be adminisiered
to all employees who are provided periodic
medical examinations under the medical
surveillance provisions of the standard.

BHANG CODE 4510-29—M



Federal Register / Vol. 51, No. 119 / Priday, June 20, 1688 / Rules and Regulations

22770

Alddy 6y %ac] f 4qel Kysnp Aowe
— oM 'r A TY B § ui #Jom 30 v ¥ 0] PONIOA J8AP NOA BATH @
133199 O SINITU AP L8Ak. FI
¥i1 O SaA Jd1
11 =1 raerrrseee s s v pqa3)ap butirny Aur nod s
_— _— faJow 7o Sy Yunw ¥ 10f [alom Jo gReA 384
13823 0 ININT 1YY .SAK. ] oMt T oaaa vt FINOY OC) #ETL T[A) EINICA TeAS Bod BASH W1
[l 1 srarnscssrsie s goata 30 138)0p AOw noA sATH ‘4 T3SITTH RS TIVINISS
uoses1 #3P18 oM. 1 []oduam oy jo Dofisdmnd 3y sJesk r7 stdmexs JoJ)
£100q3s o] pejetdwo> apwib 1sendiy syl s} IPYR " BT
- - [ 1] cob Ot eg ©1 ssInck 1spjsuod nok o 'y
1 171 agaiesn p L it 3] - 10810 '3 T wepev ‘¢
on $AA orypul ‘S LELL B4
JESLFTH TeSTa™T ISV a1 Sjuedsiy "¢ sIfun 1 savy 51
Hlm nln ....1........-»......‘._v..h.Dd-.A‘-_:.—ﬂ’ .ﬂ
—_— - . — PeAORIN
| 1 R AR PR XL I} 30 X®(|J ‘w0116 ¥ ) ‘T [ LEBLES L] poetiren "¢
—_ _ - Jpeiniedes agbogs "1 4301939 [FI1)ew Inod 8] IvUM ‘§1
—1 1= B R R TSI N 1] ‘N
— _ I.Ill apewag ¢
nl_ —l- .......,........_............nh-vc:o__-n: -8 s1vW 0 xas [t
—lu . _.'._ P R P S ST 1L L AL | ] qi118 Jo aawigd ‘L1
[ 1™ R RS ITI T '] g it ."m (%4 Iwm (¢4 Ir Ivs) Arg YavoN
- - Hi1rg Jo sIF] ‘Y
ON Sak
ipaNIoA JaAd Bk aaeH 1t or sl LA A I ]|
- - - alvg ‘ot
Te961-0%61 "B’ "Baprisnpuy
apagl 3o Aur Of paylom #AFY nok yafym uj wirsd g1 KBV UD piIOIaB} . WARJIAEZLINT &
Axisnpuy YIATWNN INOHITTIL 8
30 praj) ‘msaujeng ¢
[apod di) _
s1151 qol untifsed ¢ ‘L
totiednodo Byl ul paiojdma s:ieed jo raqunN ¢ SSAROTY
ucypiednoso qor d %
dl1%abuo] Yy 1w peyIoA T OROLLNANID0 LNASEHd  C»
sAry nok sUo Yl--qof Jo do)iednodo tenTn Jnok nasn sey eym -4
LS AN S N & S § S
- aTRANE “C sielapoR 2 T oPUIM fainsodxs 8 BIWDNN ADXOTY K
panIoN mles) [wIOl Ayyanpuyran( Ajyoedg LI I S . T R SR 4 L
i1xlon IRk BY 33N} [eDfweyd - 8 ALTBNJES TYIDOS °F
LT IR B T Y R | 1o 3eb o1 pRdndxa UBaq UAAD RoA BAEH 0
- INYN "1
il #13A3S [ T eyerapoy vz N PITW "1 :arnsodea i3np men

PIYIGH S1ER] (e30)

Alinnpuiysgo{ A)taaedg

EAI¥RNCILEAND TYIIOAW TY1LINI
1 11eg



22771

Federal Register / Vol. 51, 'No. 118 / Friday, June 20, 1888 / Rules and Regulations

diddy 1om waog
psddoas aby

L1ddy 1om 380q
21e8) Wi aby

Arddy 1o0m 3moq

LT 4 13

A1ddy 108 EwoQ

oM 't L1

ON "2 LTS

Alddy 10N saog
S1r8) ug sby

Atddy oM amog -
oN ‘2 -

)

A1ddy om seog -

o4 " f a8 )

ON 7 sa

A1ddy 1ny 3ann
d1eBs Ul aby

Arddy oy A

aN "7 34

£1ddy aing 3a0g -

oW F \l_mmp

T 4 Sak

Arady ol R4
SIPNL UL wley

Atddy 1ag sann
NN 2 T osay

N - T

£3130ds w3vmd 32k 3
£%28B1T] 19N> Jeqio duy
Ipvyg read nol sawy
2doan

AT pIp 3br 1vym 1P "3 sarg 33buol Ny nodk ]

431¥I8 AT pIp Abw PR 1Y

¢10336p ¢ AQ pewdrIuod 3| sem -

431 saPy 1719 nok og
SHSE OL s34 A

{THYISY pey I3aB Nhod saAPy

23Iv3% 11 pyp ebe leym 1y

£107120p F AQ pAEITuol i sem -

£1F 3arg 11713 nod og -

S¥MZ Ol S3x Al

iruasiydes pry Isad nok BArTH

471P39 17 PEp a3br Jeym 1y -

{10120p ¢ AQ pamiljuca I ey -

431 3aey p113% aod oq -

TWIT 0L SAL 4)

€3711TU3U0IQ JTUOIND PPy 1843 NOA aary
473019 3] PP b Jeya 3y -3
£19120p * AqQ pasl]juod 11 3Ny '@

‘¥1 0L SAK Al

Lidnag Aey -y

WMy

wrg

Ajddy yom vs0g
*IPIL NI abdy

fiddy rom weeg g

on "t LT U |

on I Lo |

Arddy 10w 390Q
1084 BY aby

Arddy oM _Isag g

oN "2 sy 1
on 7 BLLY U ;
LU 4 T sy

ERSRST|{] wIAS oy
IRAVRULE] JO Iwguay

Atddy 1o sesg g
= 3

L I 4 nay

oM "f LAL T §

P10 386 1.moq ‘¢

oN "t L LT S
() (1
oy i=
() 1
("1 1)
) 1
1) g

10 3awg " 31} mod pIp be JreA I¥. D
tiordop ¢ ig pawmayIs0d 1} Wem "B
‘uZ o4 saL A

{irTnownsudoyauciq IpAjIUT] FIEoeASE] YT
ZYIP1I0 1331) Incd sem bR WA W "D
{107130p ¢ AQq pealyimed 3y arm "8

N1 X s3ds 41
LU1ITYD001Q 7o SRIFIIY ‘WL
LBULROTED] #q1 JO Jow pry Ivan a0l savy

Jo abr sy) BI0)eq B[4NoIL Sun] Low esarg mod | 3T+ ]

1830w 10 YeBA ¥ PpEISE]
q>1um sary aod prp wiaind {pesreldal] magm
FRESAA| 1] qony Auvw Aag ‘eaeed [ e[ Mgy W]

FYIITTTIR TS

19942 #08R] jo Aur QijA sbeiwnd edapoid sod pig

WOl OL Sii 4k
Lpeq B} 10 *swoy

IF 900Ul "NIOA J)o nod IdBY SAFPY Irg) BesINGIL}
10893 Aue peq aok sarg ‘8Ived [ ased aqy bujing

(eum]3 »q) I/1 oeg) slom suseam LT[wnag) LI10ee3

anod o1 ob XTTFNTE 1y esap "plo3 ¢ 186 a0k 3]

FTTINFTTT I35 OW ETR0 158
iedipaner ")

n-tmx-—n "e

{eReNnp Leppuig P

iveenetp dsupiy -3

438A8] DlivmENQY G

L(BNOIIINAGOD ‘seinxies ‘9373 o) dndeijdy ‘W

fM01] PRIFFING INAS Dok BATY IO wol} batisiIms mod eIy

14

"1z

“wer



Federal Register { Vol. 51, No. 119 / Friday, June 20, 198¢ / Rules and Regulations

A1dAr aou meny)
Y+ r Al
BN G M

oN ' F T ommy
oN F T oamy
nHo7 oAy
aN 7 Tonay
Atdde 100 cang
Tarad 10 lanwny
Arddr aen Laon
Nl T onay
UN AL TN
ng - oA
L2 A
RITE BN
W 1L

¥l
Al HIAGRKY

NN

TUA L RAMSKY

Fived ayy buyinp
IN TYIHON ALIRIANURD [ 10) AR
41yl awg| mbapyd dn hurdg nod og 3

AlInw
June uo
oL d1as any BTV LGN S0 Ao
LA 19 D CH ML} JADHY AHL L0 ANV OL

I Ol o A1
A Al

Fiubiu ar 1o Lep sy
i1

jo 3sel my3 burinp
e whaiud Ao biryig Appensa ned o Q

shutuine ayy ut bBUTkl w11} 10 do Buiiieh
we g e e wha(yd Ao bujrg Artensn nod og D

fream ®y1 JO 100
FArp alnw Ja p AFp r AR 2P LINNW AP
A1yl Aaxi] whatyd Jdn bufjrg Ayyenan nsd od

(a0 o1 ALt "ou 31y | mborud

pemn]{PAT JUNAD nmsni ayy mo2} mwbaegyd
apnpary S1inap (o apn burob 1e3y] un

1N Aynmy 19101 Ayy yitm mhaiyd yuenoall

FRLITE]

Jnnh wnr] wbatyd Ao ha{iq Ajjenan nod og Wil

whoaa Ayl pry nond asre $irad Auewm ROy o4 4

farmd ayy huyprnp
LM an1inoanaed { 160] sAep
otry AWyl yhoua AQjensn hod og 3

BRI T3
1o U

L¥dAx al d41ss anv VLR 168 3560
Tl T TWTLE AANHY 0

ADAHD
AMY

*77Y ol
Ol S3A 4l

IR UL T
[ir ¥ fbnog

AFPp AUY 0 13A}
Ay hutlop Arlenan noA na 'Q

rhutnTOR
Pg ] el e

EL LR
irroar

LYY 191ty 3n dn
dthnus Ayreosa nod o 0

IR EEL TR
T APp It Naw11 @
Aqhrmiel Ap1enan nnd o ng g

adep 4
LTI

1 o1na
Lok S

ot

Ll toarnam o
Sacnp o o ane huinb
TEV] drpom mhnna e
AREY AP IrNAn pod o g

aerytanh 0y Ayt
LuvaEag o i) iEy
| ey an

san

e

w1 phARa P

Mkl g a4 Ted AJlaodn Aseald CH

Acuy 1,Udg nolly 4,004
yieng v sby giveq 1+ sBY
bagatq §Y aby T ButAt J1 sbY T R)toedg sareld D
deApTe dTIus1ing yeded 91 °y
i — - — I - UYL pPESD
100G 20qM0 'R
—_— _— — - _— - i3soues bW '@
—_— — —_— — JR— — LJeopiny ">
- e — -_ -_ _— trusnindag '@
- - - - - - FRRRic, L2l
eI 'Y
anuy nouvy
1,000 0 oM ‘I L1} 1,000 'E oW [ LT O §
HAHLIONW ALY L
j9r yans uopiypuod busl STWOIRY
e pey Awygl 1eyy Jold0p ® OAQ plol I sygeled [rinlev anod Je IeqI1S sam IO
TRINN TN
—_ J¥UODIN0 BRI PER ITGA
— ST oplumony pr) pwAei-X% 12843 JNOA maeg 1981 ned PIP Glswm  CO(
[ ]
[ 14 [T .l ST 4
e FET T | 1padea-y 1meys 3nod sAwg 10wy el pre weem  CSI
T Ayday jon eeng U esk DY 39 g3 uy (vojsusiisdin) ermssesd
T B 4 T sap " poolq Hbry 30] 1UsNINeI) Aue peq el sary %
Iz Ok SAA 41
isinsnasd poolq
T nN CZ T TR | Yoy pey nok eyl nold PLoL JeAR JO013ep ¢ PEN "WIL
T Arduy 10N 3ang 'y (osenk of 1ved oqy wY
T oaN o7 TT omas 1 21900211 13eay I0} JUbuiIrEI} Pey J0AS G0L BARH ‘G
WL O3 Ak A)
19198011
LT B 4 LTS | 1reay pei nok Jvyl hok PLO1 IGAS JOI30P ® SWR Wil
Ayyonde meesyd ‘sad )1
BT B 4 Y TR | ivariafey 39893 Awy °3
- Ajtaads snenfd ‘ssd 3y
T ouN 2 T osay 1 Ziuopivisde Jneq> dwy %



22773

Federal Register / Vol. 51, No. 119 / Friday, June 20, 1986 / Rules and Regulations

ON

‘7 sa)

Ardasn g
Afayerapon ")
Aragbirs f

tte 3¢ JoN -2
Adde 100 saog "1

A1dde Jou 3N0Q
Arvp 1nd 33%18:0R1D

‘Ardde jou Nang
Arp J1ad sayiareb1)
|

Aldie 1nu s30Qg
T TLEYR 3T ¥3ayD
peddois sby

Atdde J0u 390G

92034 uy aby

Aldde o 980g T

aN

L

Aldde 10u wang

nN

‘i LA S |

-

‘1 sap

Ardde 10U %309

ON

4 LA LT |

Aldde 10u sang ¢

oN

-y Y]

Atdde jou 2m0g g

oN

4 LT |

J18VTIVAY Auud 1638

[rampie)y ¢ vy
033#Q07% JO Io T1 UEYl GI0W suvew BeL)

dAlieInbal wdtd * pEYONMS Jead NoA SAPH "YOR

LANCWS F1IMIPNLD YL M1TQUE nod PEP Jo og

AL

LtAvp 1ed B»yome
noA o1p ss110reb12 Aure Aoy ‘peyoms
NOA IMTY ATTIUS POY JO BBEIRAT BYI VWD "4

iLnen Aep

33d awows nod op sem11erebio> Aurm Aoy

ipeddoln
NoA UNyYm noA BI18m PIO0 MOy *Als18[dmol
S313aleb|o buiyows paddois sary nod 3] g

ibulyoms #11818b)> Je[nbe?
P#12e1% 1211) 60 UBYA NOA 818A PIC AOH '3

{ode yyuow BUO
30 WP} 9811810513 wyows Aoy nod og 4

¥el OL 534 JI

(-Jeak 1 Joj Avp o 33702¢B52 | URyy
WAAT IO W19 ¥ UL 0DDPQOT JO 2O IV 1O
33113aebLD ;o sxoed g7 ueyl sest juTaAm

ON!  £3a1182eb13 PeXONY 18A8 NCA JANH CWEC

SRTACHS OoOVaoL
$%1tr3n Go gAY euo duquy(d

10 Butssalp uc IER[HIPRIQ JO MEROY
YL SAFI] O) FIS[YIFIIG Q0% nod aly "3

LTAAML A4 Uo {PIAINUIM AS) ¥ JeIJP
1ol spird got Inoqe Bury[em Jei]e
HI1P3Jq 1oy dois 01 Ay Jas» nod eg

LTaA31 ®»y) uo asxed umo anod e duixyen
UIym yirPzq 10] dols o1 sary 1sAs ndd og

u

FRETTTET Y
-Yiralg Jo IEnedaq | | ayy weo asbe rnod
1o apdoad uryl 1amo|Y YIEA O3 BARY nok %]

¥eL Ol s34 A1

[ASRLIRUT 191 ]

® do bUTYT®A 20 |SAS] #y) vo Bujkiing
— ©oN 't T oamy 'y ysya yireq jo BUTIONS AQ p[Qh0ll ack 81y Wl
{3HUSLITPUOD Jo eInyen
WAL UOLINAnb ©1 pasdold pur BQLIDENp
asrwpd a5fy BURL Yo 1esy VEQ1 1aGgI0
Yo1iTpuod Aur AQ HUTYI®A W0J) PeTRENTR JI  LC
HWETHIVNR
T Ardde om t L{BINDRIAN (HR)BYT 20) JUBMIFAIY
— oN 't - B | do ButIrpen peljnbei Jaae nod aawpy ‘g
— Addr 3j0u ‘t
— oM 2 - 1 insponide yons arow 1o 7 pry nod SAey ‘D
T Ardde o FAELSRT " F1Y ]
- 23wk uy aby I935) Juok pey noA UM Dok MM Pl AOH N
¥l Ol SAL A
LYIRNIG 0 1J0U (Aa] nod sprw weq 3
— oN [ T mep 1 AUTZISYA JO NIRLIF UR Prif 18ad nod SaAwH WV
T A14de 10U mwog
T miwsd Jo rsquny Ziuaserd ueeq F1y] ey SIend Aurm moy 04 g
¥SC US € 0 "7 "] od SIA A
— oN ‘7 N I TR | 434bU 0 adep Y904 [
— oM ‘'t B LV | LOpLCY mol) 1rede A{feuc}seado F
T oM 2 LR | £P103 ¢ saey nok uayw 1
LIRS IT T
10 AZSNYAm punas JMAs 3843 inod maoQ Ve[
bR CTAnR
=  Ardde yoo ssog saend 1ed apnnida
T mieak jo a1anuay 203 1 3ra1 3w pey ned aaey buo] moy ing ‘g
. ¥eE Gl SqA 1)
(ubayd
Ie/pur uBnod mAey A|lFRIn oym suonied 1043,
21%AA 43rs AInm IO AYRAA
_ — [ 0] hutisie] wh=iyd pue yband (,paarnls
L LY I | *UE) jn naponfdE 10 3pafINd PP NOA BARH 1)
WEFTAT TNV W5hoS A0 £adosTda

Ardde jou sang
sieal 0 Jaguny

Jmbaiyd yita

ARy prY andk nary 2iend Aurw noy o4 ‘A



Federal Register / Vol. 51, No. 119 / Friday, June 20, 1868 / Rules and Regulations

22774

areq ainivabys

¢atafa qnf/uetyrsed 2 _ Ardeaqg “4.
(uoyirdnddoygnp C T 1InoA BEA ITYR _ AlaiwIspoM ¥
“reak eed #y1 Wp J21 ESRTLERE S ¢
p— - - 11* 1® ORI
TTT o a1aaas g JATISPOM T PLIWN T iamneocdxa "B F41 - peyoun Jyeady 1t sayowy Jebra syl sieqay BOA p1P 30 oF '3
£Y3Jom Inod Uy sawn] - Aryuerind
Te>1meqa 3¢ veb o1 pescdEs 11vh1> DUYONS \mou
- B3 nod sram *resh 1end » up 18T I WasD
oK 2 1 ur mp raz - Aram Jad sI¥BYD yeam Jad buywoms nodk IW niedils> Auem Aoy "qQ
S1aA85 € aiwispow ‘7 SLIM ;ernsodxd JANp sey ‘D2 (nasa 38d ay0Ws
-_ . - 81> payoas
Srady 10N Baog of Aienp ¥ ¥ - Alddr 300 330q ack pIp sIvB1d Auew AmeQ ‘ale .
— oW "2 tady 128 13 -— wiom nok prp .uwu»a:cn wc.. u" grt naIA Ied BIEhLD noA sl 831108 Y JIAD BLYIIAF MY} WO 'O
. — Atdde jou 1809
H ol
vu a1 4t - 23eb1a Buiycus paddary nodk
ieroW 10 3YiUcw § Jo) (arom o 11513 )1 W¥g> paym ool slem P1O AOT “ATsividmed
xasn 1ad NI0OY OC) MY 1R - paddoin aby s7eb1> bupyous paddors sawy nok 1 ¢
I ' T map rom nod riesh yared ey Wl o
ot R ' e h 1o ghyseynbar arebt> bOjyoas
JHEIETH NASIIVEASSS ot L ® nod Dsua nod 428A pLO ROH 1
P¥RORPIN "L wﬂg%glg
pasIoag T operaiEm 'l NIy O §3i 41
spaieredas p 7T atbuys % 29nAwls [riyree Ino& UL oeQm 1 taend
P o207 Yadm W IehYd T TYQL B1OW ITRAE WML}
_ Jle or e1 ®r ip 91 - aa o ~ ow ‘2 — gay (ALIPinBa) 31PbLD paYCWS 13A RO BATH CYTH
WIMTIABIINT K _ Apdazag s
Ayaieldpon %
HAUMNK ANOHIATIL '8 — Atwabits 6
. 117 1¢ DN "2 .
[apoy A1z} - payous raasN 1 sexoms ad1d wgy apreyug nek pip 20 nod of A
L
- 2drd & butynes
SSIWIIY % AL IUad IR 10N
- weam 1ad RO ;AcD Bulxoms nok s1v od3eqel «d1d gone mcH ‘0
ANYd - Ardde 1o aeng T
- J— . . [ L NI ] Insen 2ed dyomy nod
HULLYANID0 LNISIHd r LA LS T LR L EEL SR T L yannd pip n33eqoy #4174 gQinw moy ‘edyd ¢ payomy
41 THIEE L 1" o1 plepuris el yoas red czo T noA awji 237308 sy JeAD #BRISAF QY UD
| I| - WARWNN 430170 I .
Aldde 100 saoq
% s i 4 4 ¥ ¢ r 1 - ad|14d buyyous ipwddony
- - T ST T T a ALIMADAS 1YL O0S r [ARREENEEE FLITR nod oaym nod slam pro mog CA{#13[dE0d
- psddors aby adid ¢ huiyows paddols satg nod 3| "2
IWYH 1 _
aby iAtirinkay adid » syous

61 pP¥31ie1s nok caQm NoA 318A P10 AOW 1 ]
FHIYNNCGILSANG T¥2 103w 31901434
2 viry FITT VIS FIRT AV OHR ERSSYTT 53
NGy Ol S3k )



Federal Register / Vol. 51, No. 119 / Friday, June 20, 1886 / Rules and Regulations

LELELUTIT

siend dues Aoy Aep 284 mydey

TTSRITY
BTITT WE T0saws TWTIN

A8yi8iebd anoag
sbalyd dn yhnoy
Aresun

-and og

231833 34

hil] sun buiqut|d
10 huty|rm yays
NITHIQ Jo Taauyioyg

UbNGY avuo)yy

P10 uanbay

IBATY Nok n

AIFANLG Yiean
ma RNl buny gayin
Alanzas yaayy
LLIRLIY FIIE T

PLunanany

91990 2000 DT

_—— RLILFLT§ IV FEEY.Y

- FTYY PRyt V)

- LRSI

- - PARINY
mIr

TPeY a0k savy Jesd 1sed ayy )

MELEAD iNOLYEIdRAN ‘91
isina 1o
NSIA ¥ pa10v] ARINA Sarq mod pyp
T eanasull) ysas - wbatnd (pesresswg) RAfA maneeu| i)
T eANANIL] Jo Iaqen WINS Aurm Aoq ‘ivsd 190d ayy UTERd-171
T A1ddy 108 3voq 't 43082341 (1 Inegd BBy e
TT oM r T sey g Aue x1IA wheted 22mpord ned pyg ‘mst
VST O #3L 42
" A19dy 189 maog ' EP8Q WP 30 BmOq I Mrenpul ‘yiom Jjo
T oM 7 T amy oy Red 1day wavd 1ey1 Baeesu 13082 Aur .
e 80k sary ‘Jesd Joed ay:y erang gy
T eptea e . N0 [
T oM T se ‘
(A411 891 2/1 eyl 2iow surae 11#n30)
439092 anod oy ob ATTFETE 11 sacy ‘PLO3 ¢ 288 mok [ -y
ggg. 2!
- - LInSery
R — {821punes
R {3818q019
- — L8980 Jeppeig
H ” ioseenp Aswpiy
L1048} 2jrveasqy
- — cdedagdy
L LLYS ipodotsanpy
sel savy ‘Jesd 1904 oy LI T41
BOIR82 #IFID O Jf
T om T ey

{NITeay poes lw »
"4 »q

) Jismimod apiewes

TR TS TN IR

vl
‘gt



[t

22776 Federal Register / Vol

51. No. 118 / Friday. June 20, 1888 / Rules and Regulations

Appendix E b § 1828 58— Intarpretation and
Classification of Chest Roentgenograme—
Maondatory .

{a) Chest roentgenograms shall be
interpreted and clasaified in accordance wilh
a professlonally accepted classification
systern and recorded on a Roentgenographic
Interpretation Form. “Form CSD/NIOSH [M)
8

(b} Rocnigenograms shall be Interpreted
and classified only by a B-reader. a board
aligible/centified mdiologist, or an
experianced physician with known expertise
in pneumoconioses

{c) All interpreters, whenever interpreting
chest roentgenograms made under this
section, ahall have Immediately availoble for
relerence & complete set of the [LO-U/C
Internationa) Classification of Radiographs
for Pneumoconloses. 16680,

Appeodix F to 1928.33—Work Practices and
Cootrols for Major Asbestos

Removal, Renovation. and Demolibun

Operstions—Noe-Mandalory’

This is 2 non-mandatory appendix
designed to provide guldelines to assis
employers in complying with the
requirements of 22 CFR. 1928.54 Specificslly,
this appendix deseribes the equipment,
methods, and procedures that should be used
in major asbentos removal projects
conducted 10 abate & recognized asbestos
bazard or in preparation for bullding
renovation or demolition. These projects
require the conxtruciion of negative-pressure
temporaty enclosures (o conlain the sshesion
meteria] and to prevent the exposure of
bystanders und other employcea at the
worksite. Paragraph {€)(6) of the standard
requires that = .. [W]henever leasible. the
employer shall establish negstive-pressure
enclosures before commencing asbestos
removal, demolition, or renovation
operations.” Employers should also be awure
that. when conducting ssbestos removal
projects, they muy be required under the
Nationa) Emrisslons Standards for Hazurdous
Alr Pollutants (NESHAPS). 0 CFR Part 81,
Subpart M. or EPA regulations under the
Clear Water Act.

Construcllon of s negative-pressure
enclosure is & slmple but time-consuming
process that requires careful preparation knd
execution: however, if the procedures balow
are [ollowed. contractors should be assured
of achieving a temporary barricade that will
protect employees and others outside the
enclosure from exposure 1o asbestos and
minimize to the exient possible the exposure
of asbestos workers inside the barrier as

weldl.

The equipment and muterials required to
construct these barmiers are readily available
and essily installed and used In addition 10

an ¢ aclosure around the removal slte, the
standard requlres employers to provide
hygiene facilities that ensurm that their
uabestos contaminated employees do not
leave the work site with asbestos on their
persons or clothing: the construction of these
facilities Is also described below: The mteps
in the process ol preparing the asbeslos
remova!l site. bullding the enclosure,
conatructing hygiene [acilitics, removing the
asbestos-conlsining malterial. and resioring
the site include:

(1) Planning the removal project:

‘2) Procuring the necessary meiesiabs and
ecalpment: .

(3) Preparing the work srea:

{4) Removing the asbestos-containing
materialk

(8) Cleaning the work ares: and

(8) Disposaing of the ssbestos—contuining
wasle.

Planning the Removal Project

The planning of an ssbestos removal
project is critical 1o completing the project
salely and cost-effectively. A wrilten
asbestos removal plan should be prepared
that describes the equipment and procedures
that will be used throughout the project. The
asbestos abatement plun will ald not only in
executing the project but also In complying
with the reporting requirements of the USEPA
asbes.cs regulations (40 CFR 1. Subpart M),
which call for specific information such aa a
description of control methods and control
equipment to be used and the disposal sites
the contractor proposes to use to diapose of
the asbestos containlng materiuls.

The ustrestos abatement plun shouid
contsin the following information:

= A physical description of the work areu;

* A description of the approximute amount
ol material 10 be removsd:

» A schedule lor turning off and senling
exlnsling ventilation systems;

« Personnel hygiene procedures:

* Lsbeling proceduren:

= A description of personal protective
equipment and clothing to be wom by~
employees;

« A description of the locsl exhaunt
ventilation systems to be used:

* A description of work practices o be
observed by employees:

+ A description of the methods to be used
1o remove the asbestos-containing material:

* The wetling agent 10 be used;

* A description of the sealant to be used ul
the end of the project:

= An air monitoring plan:

o A description of the method tu be used 10 -

transpori waste material: and
* The location of the dump site.

Alateriols and Equipmeni Nucessary for
Asbestos Removal

Although individual asbestos removal
projects vary In terms of the equipment
required 1o accomplish the removal ol the
material, some equipment and materials nre
common to most ashestos removal
operations. Equipment and materials thut
should be available at the beginning of each
project are: (1) rolls of polyethylene sheeting:
{2} rolls of-gray duct 1ape or clesr plasiic
tupe: {3) HEPA filtered vacuum{s): (4) } LFPA-
filtcred portable venillation system(n); (5) a
wetling agent: (8) an airless sprayer. (7] a
portable shower unit: (8) appropriste
resplrators; {9) disposable covernlls: (10)
signs snd lubels; (11) pre-printed diapasal
bags; and (12) a manometer or preasure

gauge.

Rollx of Polyethylene Plastic and Tape.
Rolis of polyethylene plastic [8 mil in
thickness) should be available to construct
the asbestos removal enclosure and to sen!
windows. doors, ventllation systems. wull
penetraiions, and ceilings and Noors in the
work area. Grey duct lupe or cleur plastic
tape nhould be used to seal the edges of the
plastic and to scal any holes in the plasiic
enclosure. Polyethylene plartic sheeting con
be purchased in rolls up to 12-20 feot in width
and up to 100 [eet in length.

HEPA-Fikered Vocuum. A HEPA-filtered
vacuum is emsential for cleaning the work
area alter the asbealos has been removed.
Such vacuums ara designed to be used with »
HEPA {High Efficlency Particulato Air) filter.
which is capabla of removing #0.97 percent of
the nsbentos particles from the uir. Various
sizce and capacitices of HEPA vacuums arr
availeble. One manufacturer, Nillisk of
Amerca. Inc.*, produces three modrls thal
range in capucity [rom 3.25 gellons to 17
gallons {see Figure F-1}. All of these models
are portuble. and all have long hoses cupabile
of reaching out-ol-the-way pluces. puch s
areas above ceiling liles, behind pipes, elc.

Exhoust Air Filtrotion System. A portuble
ventilxlion syslcm is necessary to croale ¥
negutive pressure within the asbestos
removal enclosure. Such units are equipped
with a HEPA filter and ere designed lo
exhnust and clean the air inside the enclosure
before exhausting it to the outside of the
enclosure (See Figure F-2). Systams are
availuble from several munulucturers. One
supplier, Micro-Trap. Inc.. * hus Iwo
ventilation units that range in capacity from
800 cubic [ee! par minute (CFM) 1o 1,700
CFM. According to the manufacturer’'s
literature, Micro-Trap * units filter particles
of 0.3 micron in size with an efficiency of
90.99 percent. The number and cupucily of
units required to ventilate an enclosure
depend on the size of the area to be
venlilated

* Mention of trade names or commarclal
products doss not constitule endorsement or
recommandation for uss.
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Source: Product Catalog. Asbestos Control Technologies. Inc., Maple Shade. N J.. 1985,

Sourca: Product Catalog, Asbestos Control
Technologies, Inc., Mapls Shade, N.J., 195,

Figure F-2. Purtabla Exhaust Ventilation System
with HEPA Filter

Wetting Agents. Wetting agenta
{surfactants) are added to water {which is
then called nmended water) and used to soak
asbestos-containing materials; amended
water penetrates more effectively than plain
water and permits more thorough soaking of
the asbestos-containing matcrials. Wetting
the asbestos-containing material reduces the
number of fibers thal will break free and
become airborme when the asbestos-
containing material is handled or otherwise
disturbed. Asbestos-containing materials
should be thoroughly soaked before removal
is attempied; the dislodged material should
feel spongy Lo the touch. Welling agents are
generally prepared by mixing 1 to 3 ounces of
wetting agent to 5 gallons of water.

One type of asbestos. amonite, is relatively
resisiant to soaking. either with plain or
amended water. The work praclices of choice
when working with amosile containing
material are to soak the material us much a3
possible and then to bag it for dispossl
immediately afller removal, so that the
material has no time to dry and be ground
Into smaller particles that are more likely ‘o
liberute airborne asbestos.

In a very limlied numbor of situations. it
may not be possible 10 wet the asbestos-
conlaining maleriol before removing 1.
“~amples of such rare situations are: {1)

Figure F-1. HEPA Filtered Vacuums

Removael of asbestos material from a “live”
¢lectrical box that was oversprayed with the
material when the rest of the area was
sprayed with asbestos-containing coating:
and (2) removing asbestos-containing
insulution from a live steam pipe. In both of
these situalions. the preferred approach
would be to turn off the electricity or stcam.
respectively, lo permit wet remova! methods
to be used. However, where removal work
must be porformed during working hours, i.e..
when normal operations cannot be disrupted,
the asbestos-containing material musi be
removed dry. Immediate bagging is then the
only method of minimizing the amount of
sirborne asbestos generated.

Airless Sprayer. Airless sprayers are used
to apply amended water to aabeslos-
containing materials. Airless sprayers allow
the amended water to be applied ir 8 fine
spray that minimizes the release of asbestos
fibers by reducing the impact of the spray on
the material to be removed. Airleas sprayers
are inexpensive and readily available.

Portable Shower. Unlens the site has
availsble a permanent shower [acility that is
contiguous lo the removal area. a portable
shower system is necesssary to permit
employecs to clean themselves alter
exposure (0 asbestion and 1o remove any
asbeslos contamination from their hair and
bodies. Taking a shower prevents emplovees
from leaving the work srea with asbestos on
their clothes and thus prevents the spread of
asbestoa contamination to areas oulside the
asbestos removul area. This measure also
prolects members of the families of asbestos
wotkers from possible exposure 1o asbestos.
Showers should be supplied with warm water
and & droin. A shower water [iltration aystem
to Nilter asbesatos fibers [rom the shower
waler is recommended. Portable shower units
are readily avallable, inexpensive. and easy
to install and tranaport.

Respirotors. Employees involved in
asberlos removal projects should be provided
with appropriate NIOSH-approved
respirators. Selection of the appropriate
respirator should be based on the

concentration of ashestos fibers in the work
area. If the concentration of asbestos fibers is
unknuwn, employees should be provided
with respirators that will provide protectiou
against the highest concentration of asbestos
fibers that can teasonably be expected to
exislin the work area. For moat work within
an enclosure, employees should wear hall-
mask dual-filter cartridge respirators.
Disposable face mask respirators (single-use)
should not be used 1o protect employers from
exposure to asbestos fibers.

Disposable Covernl/s. Employees involved
in asbestos removal operations should be
provided with disposable impervious
coveralls that are equipped with head and
foot covers. Such coveralls are typically
made of Tyvek! The coverall has a zipper
front and elastic wrists and ankles.

Signs and Lobels. Before work begins. a
supply of signs to dematcate the entrance to
the work area should be obtained. Signs are
available that have the wording required by
the final OSHA standard. The required labels
are also commercially available as press-on
labels and pre-printed on the 8-mil
polyethylene plastic bags used 10 dispose of
asbestos-containing waste matetial.

Preparing the Work Area

Preparation for constructing negative-
pressure enclosures should begin with the
removal of all movable objecis from the work
area, e.g.. desks. chairs, rugs, and light
fixtures. to ensure that these objects do nol
become contaminated with asbestos. When
maovable objects are contaminated or are
suspected of being contaminated, they should
be vacuumed with 8 HEPA vacuum and
cleaned with amended water, unless they are
made of material that will be damaged by the
welling agent; wiping with plain water is
recommend in those cases where amended
water will damage the object. Before the
asbeslos removal work begins, objects that

* Mentlon of trede names or commascial
products dose pot constitute endorsement or
recommendation for ysa
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cannot be removed from the work area
should be covered with & &-mil-thick
polyethylene plastic sheeting that {s securely
taped with duct Lspe or plastic lape to
achieva an air-tight seal sround the object.

Constructing the Enclosure

When all objects heve either been removed
from the work area or covered with plastic,
all penatrations of the flgor, welis, and ceiling
should ba sealed with 8-mil polyethylens
plastic snd lape 0 prevert airbome asbeslos
{rom secaping into areas outside the work
area of froen lodging in craecks around the
penetrations. Perretrations that require
scaling are typically found around elecirical
coaduits, telephons wires, and water supply
and drain pipes. A singie entrsnce to be used
for access and egress to tha work area ahould
be selected. and all other doors and windows
should be sealed with tape or be covered
with 8-mil polyethylene plastic sheeting and
securely taped. Covering windows and
unhecessary doors with a layer of
poiyethylene befars covering the walls
provides a second layer of protection and
saves time in installation because {t reduces
the number of edges that muat be cut and
taped All other surfaces such as support
columnas, ledges. plpes. and other surfaces
should also be covered with polyelhylene
plastic sheeting and taped before the walls
themselves are completely covered with
sheeting.

Next a thin layer of sprsy sdheslve should
be sprayed along the top of all walls
surrounding the exclosed work area, close o
the wall-ceiling Inter/acs. and a layer of
polyethylene plastic sheeting should be stuck
to this adhasive and taped. The entire inside
surfaces of all wall areas are covered in this
manner, and the sheeting over the walls (s
extended acruss the foor area until It meels
tn the center of the area. where i (3 taped to
{orm a single laysr of matsrial eccasing the
entire room excapt for the ceiling. A final
layer of plastic sheating is then laid acrom
tha plastic-covered Door ares and up the
wulls 10 a leval of 2 fest or s0; this layer
provides a second prowctive layer of plasic
sheeting over the fioot. which can then be

removed and diaposed of easily after the
asbestos-conlaining material that has
dropped to the Noor has been bagged and
removad.
Building Hygiene Focilities

Paragraph (}) of the final standard
mandales that employers involved in
asbestor removal, demolition. or renovation
operations provide thelr smployoas with
hygiene facilities to be used to decontaminate
asbestor-expased warkers. equipment. and
clothing belore smuch empioyees leave the
work area. These dacontamination {acilities
consist of

(1) A clean change room:

(2) A shower; and

{3} An equipment room.

The clean change room ix an srea in which
employees remove their atreet clothes and
don their respirutors and disposable
protective clothing. The clean room should
have hooks on the wall or be equipped wilh
lockers or the slorage of workera' clothing
and personal articles. Extra dispassble
coveralls and towels can also be stored in the
clean change room.

The shower should be contiguous with both
the clean and dirty change room (see Figure
F-3) and should be usec by &ll workers
leaving the work area. The shower should
also be used to clear asbestos-contaminated
equipment and materiaia such as the
outsides of asbestos waste bugs snd hand
tools used [n the removal process.

winDOwS AND DOORS
CCVEREID wiTH PLASTIC

| [R kg -
X,
=
T
AR cLEAN
I § CAMAUST

14 A
SwOwiR CLEAN ROON
AQCw (LOCRIRS)

DIRTY
ROOH

MEPA FILTERY

Sowrce: EPA 18AE. Asbesior Wasty Mapsgement Guidaoca (EPA FE30-5W-45-807).
Figaurw F-3 Culaway View of Eocloswrs and Hygioos Facilitame

The equipment room [also called the dirty
changs room) [s the area where wockers
remove thelr protective covaralls and where
equipment that Is to be used in the work ares
can be stored Tha equlpment room should be
lined with &-mil-tMck polyethylene plastic
sheeting In the same way ss was dune in the

work area enciesure. Two layers of 6-mil
polyethylene plastic sheeting that are not
tuped together from a double Map or burrier
between the squipment room and the work
arua and batween the showar and the clean
change room (ses Figure F—4).
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Figure F=4. Typical Hyglene Facility Layout

When feasible. the clean change room,
shower. and equipment room should be
contiguous and adjacen! to the negative-
pressure enclosure surrounding the removal
area. In the overwhelming number of cases,
hygiene [acilities can be built contiguous to
the negative-pressure enclosure. In some
cases, however. hygiene facillties may have
to be located on another floor of the building
where removal of asbestos-containing
materials Is taking place. In these inslances,
the hygiene facilities can In effect be mede 10
be contiguous to the work area by
constructing = polythylene plasiic “tunnel”
from the work area to the hygiene facilities.

Such a tunnel can be made even in cases
where the hygiene facllities are located
seversl floors above or below the work area;
the tunnel begins with s double Nap door at
the enclosurw, extends through the exit from
the floor, continues down the necessary

number of Nighta of stairs and goes through &

double-flap entrance to the hygiene facilities.
which have been prepared as described
above. The tunnel Is constricted of 2-inch by
4-Inch lumber or aluminum struts snd
covered with 8-mil-thick polyethylene plaatic
sheeting.

In the rare instances when there is not
enough space (o permit any hygiene facilities

to be built a1 the work site, employees should
be directed to change into a clean disposable
worksuit immediately after exiting the
enclosure (without removing their
respiratora) and to proceed immediately to
the shower. Alternatively. employees could
be directed to vacuum their disposable
coveralls with 8 HEPA-filtered vacuum
before proceeding to a shower located a
distance {rom the enclosure.

The clean room, shower. and equipment
room must be sealed completely to ensure
that the sole source of air flow through these
areas originates from uncontaminated areas
outside the asbeslos removal, demolition, or
renovalion enclosure. The shower must be
drained properly after each use to ensure that
contaminated water is not released to
uncontaminated areas. If wasie waler is
inadveniently released. it should be cleaned
up as so0n as possible to prevent any
asbestos in the waler from drying and
becoming airborne in areas outside the work
area.

Establishing Negative Pressure Within the
Enclosure

After construction of the enclosure is
completed. a ventilation system(s) should be
installed 1o create a negative pressure within
the enclosure with respect to the area outside
the enclosure. Such ventilation systems must
be equipped with HEPA filters to prevent the
release of asbestos fibern to the environment
outeide the enclosure and should be operated
24 hours per day during the entire project
until the final cleanup is completed and the
results of final air samples are received from
the laboratory. A sufficient amount of air
should be exhausted to create a pressure of
—0.02 inches of water within the enclosure
with respect to the grea outside the
enclosure,

These veniilation systems should exhaust
the HEPA -filtered clean air outside the
building in which the asbestos removal,
demolition, or renovation is taking place (see
Figure F-5). If access to the cutside is not
available, the ventilation system can exhaust
the HEPA-filtered asbestos-free air to an area
within the building that is as far away as
possible from the enclosure. Care should be
taken to ensure that the clean alr ia released
either (o an asbestos-free area or in such a
way as not to disturb any asbestos-
containing materials.
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A manometer or pressure gsuge for
measuring the negative presaure withln the
anclosurs should be installed and should be
monitored frequently thronghout all work
shifts during which asbestos removal,
demolition, or renovation lakes place.
Several types of manometers and pressure
gauges are avallable for this purpose.

All asbestos removal, renovation, and
rdemolition operations should have » program

for monitoring the concentration of sirborne
asbesios and smployse exposures to
asbastos. Area samples should be collected
inside the enclosure (approximately four
samples for 5000 aquare feet of enclosure
area). Al least two samples should be
coliected outside the work srea. one st the
entrance 1o the clean change room and one at
the exhaust of the partable ventilation
aysiam. In addilion, several breathing zone

samples should be collected from those
workers who can reasdnably be expected to
have the highest potential exposure lo
asbuostos.

Removing Asbestos Materials

Paragraph (2)(8)(ii) requires that employers
involved in asbestos removal. demolition. or
renovatlon opetations deslgnate a competent
person to:

(1) Set up the enclosure:

{2) Ensure the integrity of the enclosure:;

{3) Control entry to and exit from the
enclosure;

(4) Supervise all employee axposure
monitoring required by this section;

(5) Ensure the use of proteclive clothing
and equipment;

(8) Ensure that employees are trained in the
use of engineering controls, work practices,
and personal protective equipment;

{7) Ensure the use of hygiene facilities snd
the obaservance of proper deconlamination
procedures; and

(8) Enaure that engineering controls are
functianing properly.

The competent persen will generally be »
Certified Industrisl Hygienist. an Induastrial
hygientst with training and experience in the
handling of aabestos. or 8 person who has
such training and experience as a result of
on-the-job training and experience.

Ensuring the inlegrity of tha encloasure Is
accomplished by inspecting the enclosure
befors asbestos removal work begins and
prior to each work shift throughout the enlire
period work is being conducted in the
snclosure. The inspection should be
conducled by locating all areas where air
might escape from the encloasure: this is best
sccomplished by running a hand over all
seams in the plastic enclosure to ensure thal
no seams are ripped and the tape in securely
in place.

The competent perwon should also ensure
that all unauthorized personnel do not enter
the enclosure and that all employees and
other personnel who enter the anclosure have
the proper protective clothing and equipment.
He or she should also ensure that all
employees and other personnel who enter the
enclosure use the hyglens fucilities and
observe the proper decontamination
procedures (described below).

Proper work practices are necessary during
asbesios removal, demolition, and renovatlon
to ensure thai the concentralion of asbestos
fibers inside the enclosurs remains as low as
possibls. Ons of the most Important work
practices is to wat the asbestos-conlaining
material before it is disturbed. Alter the
sabesioe-contalning materisl Is thoroughly
watled, it should be removed by scraping (as
in the case of spraysd-on or troweled-on
ceiling material) or removed by culting the
matal bands or wire mesh that support the
asbestos-containing material on bollers or
pipes. Any residue thal remains on the
surface of the object from which asbestos is
being removed should be wire brushed and
wel wiped.

Bagging asbestos waste material promptly
after its removal is another work practice
control that {s efTective in reducing the
airborne concentration of asbestos within the
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enclosure, Whenever possible. the usbestos
should be removed and placed directly into
bags for disposal ruther than dropping the
material to the Moor and picking up all of the
material whei the removal is complete. If a
significant amount of time elopaes between
the time that the material is removed and the
time it in bagged. the asbestos material is
likely to dry oul and generste usbestos-laden
dust when it is diaturbed by people working
within the enclosure. Any asbestos-

contaminated supplies and equipment that
canno! be decontaminated should be
disposed of in pre-labeied bags: items in this
cutegory include plastic shecting. disposable
work clothing, respirator cartridges. und
contaminuted wash water.

A checklist is one of the most effective
methods of ensuring adequate surveillance of
the integrity of the asbestos removal
enclosure. Such a checklist is shown in Figure
F-6. Filling aut the checklist at the beginning

of vach shift in which ssbestos removal e
being performed will serve to document that
all the necessury precautions will be taken
during the asbestos removal work. The
checklist contuing entries for ensuring that:

* The work area enclosure is complete:

= The negative-pressure syslem ia in
operation:

* Necessary signa and lubels are used;

BILLING COOE 4510-20-M
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' Asbestos Removal,

Renovation, and

Demolition Checklist

Date:

Supervisor

I. Work site barrier
y Floor covered

Walls covered

Area ventilation off
All edges sealed
Penetrations sealed
Entry curtains

I1I. Negative Air Pressure

Location:

Project #

Work Area (sg. ft.)

Yes No

HEPA Vac Ventilation system

Constant operation

Negative pressure achieved

1I1!. Signs
Work area entrance
Bags labeled

IV. Work Practices

Q Removed material promptly kagged

Material worked wet
HEPA vacuum used

No smoking

No eating, drinking

Work area cleaned after completion

Personnel decontaminated each

departure

V. Protective Equipment

Disposable clothing used one time

Proper NIOSH-approved respirators

VII. Showers
On site
Functioning
Soap and towels
Used by all personnel

£ Figure F-6.

LG COOE 8 W-2-C

Checklist
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* Appropriate work practices are used:

* Necessary protective clothing snd
equipment are used: and

* ‘Appropriate decontamination procedures
are being followed.

Cleaning the Work Areg

Alfter all of the asbestos-contalning
material i removed and bagged. the entire
work area should be cleaned until it is free of
all visible asbentos dust. All surfaces from
which asbesios has been removed should be
cleaned by wire brushing the surfaces, HEFA
vacuuming these surfaces. and wiping them
with amended water. The inside of the plastic

enclosure should be vacuumed with « HEPA
vacuum and wet wiped until there Is no
visible dust in the enclosure. Particular
attention should be given to small horirontal
sur{eces such as pipes, electrical conduits,
lights. and support tracks for drop ceilings.
All such surfaces should be free of visible
dust before tha final air samples are
collected

Additiona! sampling should be concuzied
Inside the enclosurw after the clesnup of the
work ares has been completed
Approximately four area samples should be
collected for each 5000 square feet of
enclosure ares. The enclosure should not be

dismantled unless the final 2amplas show
asbenrtos concentratiors of less than the fina)
standard's action level. EPA recommends
that a clearance ievel of 0.1 f/cc be achieved
before cleanup ls considered completas.

A clearance checklist (s az efTective
method of ensuring that ali surfaces are
adequately cleaned and the enclosure is
ready to be dismantled. Figure F-7 shows »
checkiist that can be used during the fina!
inspection phase of asbestos sbatement,
removal. or rencvation operations,

Lim] COOE 4314244



22784

Federal Register / Vol. 51, No. 119 / Friday, June 20, 1886 / Rules and Regulations

Final Inspection o: Asbestos Removal, Renovation,
and Demolition Projects

Date:

Project:

Location:

Building:

CHECKLIST:

Residual dust on:
a. Floor
b. Horizontal
surfaces
c. Pipes
d. Ventilation
equipment

FIELD NOTES:

L4

Record any prublems encountered here.

Yes
Horizontal
surtaces

Pipes

Ducts

Register

Lights

FINAL AIR SAMPLE RESULTS:

Figure F-7.

ULLING COOR 46 %8 20-C

Clearance Checklist
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Appendix G to § 1928.58-—Work Practices
and Engineering Controls for Small-Scale,
Short-Duration Asbestos Renovation and
Maintensnce Actlvities—Non-Mandslory

This appendix is not mandatory. in that
construction Industry employers may choose
10 comply with all of the requirements of
QOSHA's final rule for occupational exposure
10 asbestos in the construction industry.
§1926.68. However, employers wishing to be
exempted from the requircments of
porngraphs (e){6) and (N(2)(ii{8) of § 1926.58
shall comply with the provisions of this
appendix when performing smali-scale, shont-
duralion renovation or maintenance
activities. OSHA anticipates thut employers
in the electrical. carpentry. utility, plumbing.
and inletior construction trudes may wish to
avail themselves of the final standard’s
exemplions for small-scale, short-duration
rengvation snd malnlenance operations.

Pefinition of Sinall-Scale. Short-Durution
Activities

For tae pur;-“wes of this appendix, small-
ncale. short-durstion renovation and
maintenan.e activitles are taska such s, bul
not limit-a o

« Removal of asbestos-containing
insulation on pipes;

= Remova! of amall quantities of asbestos-
con :ring i:.aulation on besms or sbove
carilinga:

* Replucement of un ssbeslos-containing
gnsket on u vglve:

+ instollation or removal of a smull seclion
of drywall:

« [nstallution of electrico) conduits through
or proximate (o ashestos-conleining
malerials.

Evidence in the record (see the Summury
and Explanation scction of the preamble for
paragraph (). Methods of Compliunco, for
specific citutions) suggests thut the use of
cerlain engineering and work practice
controls is capable of reducing employee
exposurcs lo asbestos 1o levels below the
final standurd’s action level (0.1 f/cc).
Several controls and work peactices, used
either singly of in combination, can be
employed cllectively to reduce asbestos
exposures during smsll muintenunce and
renovalion operations. Theso include:

* Wot mcthods:

» Removal methods

«—Use of Glove bags

—Ramoval of entire asbostos insulated
pipes or structures

—Use of minl-enclosures

* Enclosure of asbeston malerials: and

* Mulnlenance programs.

This uppendix describes thesc controls and
work practices in detall.

Preparation of the Area Before Renvvation or
Maintenance Activitics

The first step in preparing to petform s
smaull-scule, short-duration asbestos 1
renovation or mulntenvnce task, regardless of
the sbatement method that will be used. 1a
the removal From the work arca of all objects
that ure movable to protect them from
asbestos contamination. Objects that cannol
be removed must be covered completely with
a 8-mil-thick polyethylene plastic sheeting
before the task begina. IT obyecis have
already been contaminuted. they should be
thoroughly cleancd with & High Efficiency
Particulate Air (HEPA) filtered vacuum or be
wet wiped beflure they nre removed from the
work arca or completely encased in the
plustic.

Wet Methods

Whenever [ensible, and regardless of the
abatemont method to be used (e.g.. removal.
enclosure, use of glove bags), wet methods
must be used during small-scule. short
duralion maintenance and renovation
activities that involve disturbing oabestos-
containing materiuls. Handling asbestos
materials wel is one of the most reliuble
methods of ensuring that asbestos fibers do
not become alrborne, and this practice should
therefore be used whenever feusible. As
discussed in the Summary and Explunalion
section of the preambln for paragruph {g).
Methods of Compliance, wet methods can be
used in the great majority ol workplace
situations. Ouly in cases where asbestos
work must be performed on live electrical
equipment. on live steam lines. or In other
srens where water will seriously dumage |
materials or equipment muy dry removal be
performed. Amended water or anothet
welling ugent should be applied by meuns of
an airless aprayer to minimize the extent to
which the asbestos-zontaining muterial is
disturbed.

Asbestos-containing materials should be
wetled from the initiation of the maintenance

or renovation operation and wetting agents
should be used continually throughout the
work period to ensure that any dry asbestos-
containing material exposed in the course of
the work is wet and remains wet until final
dispusal.

Removal of Smoll Amount of Asbestos-
Contuining Molerials

Severs] methods can be used to remove
small umounts of asbestos-containing
muterials during smaull-scale. short-durstion
renovation or maintenance tasks. These
include the use of glove bags, the removal of B
un entire usbestos-covered pipe or structure.
and the construction of mini-enclosures. The
procedures that employers must use for each
of these operations if they wish to avafl
themsclves of the final rule’s exemptions are
descritred in the following scctions.

Clove Bags

As discussed In the Summary and
Explanation section of the preamble for
purugruph (g), Methods of Compliance.
evidence in the record indicate that the use of
glove bags to enciose the work area during
small-scale, short-duration maintensnce or
renovation activities will result tn employee
exposures 10 asbestos that are below the
final standurd’s action level of 0.1 f/cc. This
appendix provides requirements for glove-
bug procedures to be followed by employers
wishing to avail themselves of the standard’s
exemptions {or each activities. OSHA has
determined that the use of these procedures
will reduce the 8 hour lime weighted average
(TWA) exposures of employees Involved in
these work operations 1o levels below the
action level and will thus provide a degree of
employee protection equivalent to that
provided by compliance with all provisions ol
the final rule.

Glove Bag Installation. Clove bags are
approximately 40-Inch-wide times 84-inch-
long bags fitted with arms through which the
work can be performed (see Figure G-1{A)).
When properly installed and used, they
permiit workers 10 remain completely Isolated
from the asbestos material removed or
replaced inside the bag. Glove bags can thus
provide a flexibile, easily installed. and
quickly dismantled temporary small work
ares enclosure thut is ideal for amall-scule
ssbesion renovation or muintenance jobs.
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These bags are single use control devices
that are disposed of a! the end of esch fob.
The bags are made af transparent 8-mil-thick
poly.lb{lm plastic with arms of Tyvek *
matarial (the same material osed 1o make the
disposable protective suits csed in major
ssbeatos removal, renovation. and demutition
operations and In protective gioves). Glove
bags are readily svailable from safety supply
stores of apecialty asbestion removal supply
houses. Glove bags come pre-labeled with the
asberios warning label prescribed by OSHA
and EPA for bags used 1o dispose of asbestos
wale,

Clove Bag Equipmen! und Supplies.
Supplies and materials that are necessary to
use glove bags effectively include:

(1) Tape to seal the glove bag 10 the ares
from which absbestos is 1o be removed:

(2) Amended watcr or other wetting sgents;

(3) An airless sprayer for the application of
the wetting agent;

* Mantlon of rade names or commarcisl products
doss not conslitule endorsamant or
recommendaltion for use.

{4) Bridging encapwulant (s pasie-like
svbrunon for coating asbesios) Lo soal e
rough edges of erry esbes tos-conminimg
materials that remain within the glove bag &1
the points of attachment after the rest of the
ssbestoy has be removad;

(8) Tocds wuch ws rezor knives, nips, and
wire brushas (or other tools suitable for
culling wire, alc.)

(&) A HEPA Filter-equipped vacuun for
avascuating the glove bag {lo minimizéthe
reloase of ssbastos fibern) during removal of
the bag from the work arwa snd for clesning
any material that may have escaped during
the Installation of the glove bag: and

(7) HEPA-equipped dust cartridge
respiratiors for use by the smployees involved
in the removal of asbesios with the glove bag.

Clove Bag Work Proctices. The proper use
of glove bags requires the [ollowing steps:

(1) Glove bags must be inetalied so that
they complelsly cover the plpe or other
structure whars asbesios work is 1o ba done.
Glove bags are inatalled by cutting the sides
of the glove bag 10 fit the aliza of the pipe from
which asbeslon is 1o be removed. Tha glove

el is attached ¥ the pipe by folding the
open edges logether and securely sealing
them wilh lape. AK openings in the glove bug
mus! be sealed with duct tape or squivalent
malerial. The botiom seam of the glove bag
musl also be sealed with duct tape or
equivalant to preven! any leakage [rom the
bag Lhat may result bom a defect in the
bottom seam (Figure G-1(B)).

{2) The employee who (s performing the
asbeatos removal with the glove bag mus!
don & hall mask dual-cartridge HEPA-
equipped respiratos; reapirators should be
worn by enaployeas who are in closs contact
with the glove bag and who may thus be
exposed as a result of small gaps in the
seams of the bag or boles punched through
the bug by & razor knile or a preca of wire
mesh.

(3) The retnoved asbesloa material from the
pipe or othar surface that has fallan in1o the
enciosed bag must be thoroughly wetted with
a welling agen! (applied wilh an airiess
sprayer through the pre—cut port provided in
most gloves bags or applied through a smull
hole cut In the bag) [Figure G-1{C)).

(4) Onoe the ssbestos material has been
thoroughly wetted. It can be removad from
the pipe. beam or other surface. The choice of
1201 {0 use to rernove the asbestos-containing
material depends on the type of material 10
be removed. Asbestascontaining materials
are generally covered with painted canvas
and/or wire mesh, Pain!ed canvas can be cut
with & razor knife and peeled away from the
ssbestoscontaining material anderneath.
Omnce the canvan has been peeled away, the
wsbeslosconlaining material underneath m.y
be dry. In which case It should be re-sprayed
w7 8 welting agent to ensure that it
gurarates a3 little dust as possible when
rem~ed. M the esbestos-containing mater ]
is covered with wire mesh. the mesh should
be cut with nips. ttn - - _ - or other

appropriate tood creme

A wetting age = .- e used to epray
any layerof d~, - - is expoeed
beneath thr v -+ " _urface of the stripped
underlying s acture, and the inside of the
glove bag.

(&) After remova! of the layer of asbentos-
conluining material. the pipe or surface from
which zsbestos has been removed must be
thoroughly cleaned with a wire brush and
wel wiped with & wetling agent untid no
traces of the asbeslon cantaining material cun
be seen.

(8) Any asbestos containing insulation
edges that have been exposed as & result of
the removal or maintenance activily must be
encapsulated with brldging encapsulant 1o
ensure that the edges do not release aabesion
fibers (o the atmosphere after the glove bug
has been removed.

{7) When the asbestos removu] and
ancapsulation have been comjleted. »
vacuum hose from s HEPA filtered vazuym
must be inserted into the glove bag tnroug!,
the port to remove any sif in the bag that
may contain asbestos fibars, When the uir
has been removed from the bag. the bag
should be squeezad tightly (ws close to the
lop as possible). twlsted, and sealed with
tape, 1o keep the sabestos materials safely in
the bottom of the bag. The HEPA vucuum can
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then be removed from the bag and the glove

bag Iwelf can be removed from the work area
1o be disposed of propetly (Figure G-1(D]}.
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Figure G-2. Schematic of Minl-enchosurs

Mini-Enclosuros

In some instances, such as removal of
asbestos [rom a small ventilation system or
from a short length of duct, a glove bag mny
not ba either large snough or of the proper
shape to anclose the work area. in such
cases, » minl-enclosurs can be built around
the ares where small-scale. shon-duration
asbestos maintenanca or renovation work I8
10 be performed (Figure (—2). Such an

enclosure should be constructed ol &-mil-
thick polyethylene plastic sheeting and can
be nmall enough 10 restrict entry 1o the
asbestos work area to one workar.

For example, s mini-enclosure can be buill
in & smali utility closet when asbestos-
conteining ducl covering is to be removed.
The enclosure is constructed by:

{1] Alfixing plastic sheeting 10 the wulla
with spray adhesive and tspe;

(2) Covering the floor with plastic and
sculing the plastic covering the floor to the
plastic on the walls,

(3) Sealing any penetrations such as pipes
or electrical conduita with tupe; and

{4) Constructing a small change room
(approximately 3 fect square} made of 6-mil-
thick polyethylene plastic supported by 2-
inch by 4-inch lumber (the plastic should be
atiached 1o the lumber supports with staples
or spray adhesive and tape).

The change room should be contiguous to
the mini enclosure. and is necessary lo allow
the worker to vacuum olf his protective
coveralls and remove them before leaving the
work area. While inside the eaclosure. the
worker should wear Tyvek' dispasable
coveralls and use the appropriate HEPA
filtered dual cartridge respiratory protection.

The advantages of mini-enclosures are that
they limit the spread ol uzbestos
contlaminatien. reduce the potentinl @xposure
of bystanders and other workers who may be
working in adjacent aress, and are quick and
easy to install, The disadvantage of mini-
enclosures is that they may be oo small to
contain the equipment necessary (o creale a
ncgative prezsure within the enclosure:
however. the doubsle layer of plastic sheeting
will serve to restrict the release of asbestos
fibers to the area oulside the enclosure.

Removal of Entire Structures

When pipes sre insulated with ashestos-
containing materials. removal of the entire
pipe may be more protective, eanier. and
more cost-ciTective than stripping the
asbestos insulation [rom the pipe. Before
such a pipe s cul. the aabestoa-containing
Insulation must be wrapped with 6-mil
polyethylane plastic and securely scaled with
duct tape or equivalent. This plastic covering
will prevent asbeetos fibers from becoming
uirborne s a result of the vibration created
by the power suws used 1o cut the pipe. [
possiblo, the pipes should be cut al locations
\hat are not insulated to avoid disturbing the
asbestos. |1 a pipe is completely insulated
with nsbestos-containing materials, small
sections should be stripped using the gluve-
bag mcthod described above belore the pipe
ia cul at the stripped acctions.

Enclosure

The decision to enclose rather than remove
asbestos-containing malerial irom an area
depends on the building owner's prefcrence,
Le.. [or removal or containment, Owners
consider such factors as cost effectiveness.
the physical confliguration of the work area,
and the amount of traffic in the area when
determining which abatement method to use.

I the owner chooses (o enclose the
siructure rather than to remove the asbestos-
contsining ma‘erial insulating it. a solid
structure (airtight walls and ceilings) must be
built around the ashestos covered pipe or
structure W prevent the release of asbestos-
contuining materials inlo the area beyond the
enclosure and 1o prevent disturbing these

* Mention of Usde names of commercial products
deen not conalitute endorsement or
recommendation lor use.
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muterisls by casual contact during future
malntecnance operations.

Such a permanent {i.a. for the life of the
building) enclosure should he built of new
construction materials and should be impuct
reastant and airtight. Enclosure wails nhould
be made of tongue-and-groove boards,
boards with spine joints, or gypsum boara
having taped seams. The underlying structure
mus! be able 1o support the weight of the
enclosure. (Suspended ceilings with laid in
panels do not provide airtight enclosures and
rthould ot be uwed 1o enclose structures
coveted with asbestos-contmning malerials.)
All {oints between the walls and ceiling of
the enclosure should be caulked to prevent
the excape of asbesios {ibers. During the
installation of enclowures. toois that are used
{such aa dnils or rvet kools) should be
equipped with HEPA-filtered vacuums.
Defote constructing the enclosure, all
electtical conduits. telephons jires, recessed
lighta, and pipet in the area 1o be enciosed
should be moved (o ensure that the snclosure
will not have ¢ be re-opened later for routine
or emergency maintenance. 1f such lighta or
other equipment cannot be.moved [o a new
location for logistic reasans, or if moving
thera will disturb the asbesios-containing
materials, removal rether than enclosure of
the anbeston-contalning malerials is the
appropriate control method to use.

Maintenance Program

An asbestos maintenance program must he
initiated inh all facilities that have sabeyios-
zontaining meterials. Such & program should
include: .

* Development of an inventory of »ll
arbesion-containmg materials in the facility:

s Pertodic examination of all asbesios-
coniaming maierisle to detect deterioration;

* Wrilten procedures for handiing asbesios
materials during the performanae of small-
scale. shor-duration maintenance and
rcnovatikan activities:

» Written procedures for sabestos
dmposal: and

* Wniten proaedurws for desling with
asbesios-reinied soergencies.

Membrers of Lhe building's maintenance
engneering etafl (slectricisas. heating/air
conditioning enginsers. plumbers, eic.) who
may Le required to handle asbestos-
contalning materials should be trained in sufe
procaduses. Buchk Laimung should inciude o1 »
minloum

* lnformalion regardiag 1ypes of ssbentos
and i1y various uses and {orma:

« |pformalon on the health efincis
sssocinied with asbestios exposure,

+ Descriptons of the prupsr methode uf
handling ssbesica-coraining malerials; and

+ Infurmalion on the use of HFPA-
rquipped dusl cantridge resplratory und other
perannal protection during maintenance
aclivttirs

Prohibijed Activiues

The mlnlrpi’_’ m for the mainienance
rngineening st ¢ describe mathods of
handling Bsbestos-containing materials as
wall a8 routine mainlenanca activities thal
are prohibilad whan asbastos-comaining
matarials are involved. Fur axample,
maintenance stsffl employsas should be
instructad:

« Nut to drill holes in asbestos-contuining
muteriale;

* Not to hang plants or pictures on
struciures covered with asbestos-coninining
muterinle:

+ Nol lo send asbestos-containing Noor
tile:

v Nol o damage sabeslos-contsining
muterialy whie moving furmniture or ather
objecta;

« Aoftoinsiall curtaine, deapes. or
dividers in such 8 way that they damayge
asbestos-containing materiula:

+ Nutto dusl Moors. ceilings, moldings of
othet surfaces in sabestos-contaminated
enviranments with a dry brush or sweep with
a dry broom:

e Aot touse an ordinary vacuum to tlean
up vahestos-contuining debris:

* Aol lo remove ceiling tilew brlow
ushestor-comaining matenals without
wearing the proper respiratory protection,
cleanng the area of other people, and
observing asbesios removal waste disposal
procedurer

» Aol to remove ventilation system fiters
dry: and

* Not to shake ventilation system [ilters.

Appandix H to § 192858 —Bubslance
Technical Information {or Asbestos, Non-
Mandalory

I. Substance Identification

A.Subnance: "Asbesion” |s the name of a
class of magnesiucr-nilicale minerals that
occur in fibrous form. Minerals that are
included in this group are chrysotils,
crocidalite, amosite. anthophyllite ashenton
tremolite asbestos, and actinolile asbesius,

B. Asbestos. tremolite, amhophyllite, and
actinolite are used in the manufucture of
heat-resisiant clothing. automotive bruke snd
clutch inings. und & variety of building
materiain including Noor tiles. roafing leits.
cetling tiles. ssbestos-cement pipe and sheet,
and fire-resistant drywsll. Asbentos,
tremohie. anthophyllite and actinolite are
also present in pipe and boller insulation
maleriala, and in sprayed-on malenals
located on beams. in crewlapaces, and
betwesn walls.

C. The potential for an asbestos-cuninimng
product 1o release breathable [ibers depends
on its degree of [rability. Fnable means that
the material can be crumbled with hund
pressure and o therefors likely to amit Nibers.
The hirous af Mulfy sprayed-on matenats
usrd for [ireproofing. insulstion, ot sound
proufing are considered to be fnable. und
they readily release sirbome (ibors if
dysturbed. Mulerials such as vinyl.-asbesios
floor tile ar roofing [elts are consider:d
nonfrisble snd generally do not emit airborne
fileere unless subjected 1o sanding or sawing
operafions. Asbestos-cament pipe ur sherl
can emit arborns fibars U the muleriuls ure
cul or sewed. of Il they are Lroken during
demuolition operaiions,

D. Permissibla exposure: Exposure v
aitburne asbastos, remolite. anthophyllite,
and sctinnlite fibers may not excewd 0.2
ibers pat cubic cantimeter of air {0.2 [/rc)
svarsged over the 8-hour workdey.

I1. Heulth Hazard Dats

A. Asbesios. tremolite. anthophylilite. and
actinuhie can cause disabling respiratory

disease and varigus types of cancers if the
fibers are Inhaled. Inhaling or ingesting fibers
from contaminated clothing or skin can sis0
result in these diseases. The symptoms of
these discanes generslly do nat appear for 20
or more years after initial exposure.

B. Expoaure o asbesion, tremolite,
snthophyllite and sctinohite has been shown
{0 cuuse lung cancer, mesothelioma, snd
cuncer of 1he stomach and colon.
Mesuthelioma ia & rare cancer of the thin
membrane lining of the chest and sbdomen.
Symptoma of mesothelioma include shoriness
of breath, pain in the walls of the chenl. and/
or abdominal pain

111. Respirators and Protective Clothing

A. Respirstors: You are required to weut o
reepirator when performing tasks that result
in asbestos, tremolite. anthophyIhite and
actinolite exposure that exceeds the
permtrstbie expowore limit (PEL) of 0.2 [/cr.
Thess conditions can occur while your
employer ia in the process of inslalling
engineering controls to reduce asbestos,
tremolils, anthophyllite end actinolite
exposure, of where engineering conirols are
not feasibie 1o reduce asbestos, tremolite,
anthophyllita and actinalite exposure. Air-
purilying respirstors equipped wath s high-
elficiency particulmie air [HEPA) filter can be
used where airborne asbestos. tremoiite.
anthophylilz and actinolite fiber
concentrations do not exceed 2 [/ce:
otherwise, wir-supplied. positive-pressure, (ull

. {acepiece respirators munt ba used.

Disposable respirators or dust masks are not
permitted 1o be used for anhestos, tremolite.
anthophyllite and actinolite wark. For
eflective protectian, respirslars munt fil your
{face ana head snugly. Your employrt is
required 1o conduct il tests when you ure
fiemt aasigned o respiraior and evecy 8 months
theraafier. Resplrutors should not be
luasencd or removed In work situatiuns
where theit use is reguired.

B. Prolective Clothing: You are required to
winr protective cluthing in work areas where
ssbestos, tremolite. anthophylhite, and
actinolite [iber concentrations exceed the
permussible exposure mit (PEL) ol 0.2 /et 10
privent contamination of the shin. Where
protective clothing is required. your empluyer
must provide you with clean garments.
Unlces you are working on 8 large #sbenios.
tremolite, anthophylifte, and uctinolite
removal or demolhilion pruject. your employer
muast also provide a change room and
separaie lockers for your street clathes and
contamimnated wark clothes If you are
waorking on a large asbestos. tremulite,
anthophylinte, and sctinolie removel or
demolition project, and where 11 {a {eanible 1o
di so. your employer must provide s clean
room, shower, ang deconlaminstian room
tonfiguous o tha work ares. Whan lueving
\he wurk ares, you mual remove
contaminaisd clothing belore procesding o
the showar. U 1the shower is noi adjscent lo
the work ares. you mual vaguum yous
clothing bafore procasding \o change the
mum and showet. To prevent inhaling fibers
in conteminsted change rooma and shuwers,
lsave your respiraior on until you leave the
shower and enter \he clean change room
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IV, Disposal Procedures and Cleanup

A. Wastes that are generated by processes
where asbestos. tremolite, anthophyllite, and
actinolite is presant ‘scluds:

1. Empty asbestos, ttwmolitae, anthophyllite,
and acunollle shipping containers.

2 Procass wastes such as cutlings.
trimmings. or reject materials.

3. Housekeeping waste from sweeplng or
vacuuming.

4. Asbestos fireproofing or insulating
material that is removed [rom buildings.

5. Asbestos-containing bullding products
removed during bullding renovation or
demolition.

6. Contaminated disposable protective
clothing.

B Empty shipping bags can be flatiened
under exhaust hoods and packed into airtight
contuiners for disposal. Empty shipping
drums are difficult to clean and should be
secaled.

C. Vacuum logs or disposabie puper Fliers
shouid not be cleaned. but should be sprayed
with # [ine water mist and placed inlo a
labeled waste container.

D. Process waste and housekeeping wuste
should be welled with water or # mixture of
water and surfactant prior to packaging in
disposable containers.

E Asbestos-containing material thut is
removed from buildings must be disposed of
in leak-tight 8-mil thick plastic bags. plastic-
lined cardboard containers. or plustic-lined
metal containers. These waates, which are
removed while wet, should be sealed in
cantainers before they dry out to minimize
the release of asbestos. tremolite,
anthophyllite. and sctinolite fibers during
hundllng.

V. Access to Information

A.Each year. your employcr is required to
inform you of the information contuined in
this standard and appendices {or asbestos. In
addition, your employer must instruct you in
the proper work practices for handling
asbestos-containing materials. and the:
correct use of protective equipment.

B. Your employer is required to determine
whethsr you are being exposed to usbestos.
You ot your rapresentative has the right to
observe employee measurements and to
record the results obtained. Your employer j»
required to inform you of your exposure, and,
If you are exposed above the permissible
limit, he or she t» required to inform you of
the actions that are being taken to reduce
your exposure 10 within the permissible limit.

C. Your employar is required 1o keep
records of your exposures and medical
examinations. These exposure records nmusl
be kept for a1 least thirty (30) yesrs. Medical
tecords must be kept lor the period of your
employmaent plus thirty (30) yeara.

D. Your employer is required o releasy
your exposure and medical records to your
physiclan or designated representative upon
your writlen request.

Appwmdix I W §1926.58-—Madical
Surveillance Guidalines for Asbeslus,
Tremollle, Anthophyllite, and Actinollte,
Non-Mandatory

1. Routs of Entry

Inhalation ingustion.

Il. Toxicology

Clinical evidence of the adverse effects
assoclated with exposure to asbentos,
tremolite, anthophyllite, and actinolite, is
present in the form of several well-conducted
epldemiclogical studies of occupationally
exposed workers, family comacts of worker.
and persons living near asbeslos, tremolite,
anthophylilite, and actinolite mines. These
studies have shown a deflnite association
between exposure to aabesios. tremolite,
anthophyllite, and actinolite and an
increascd Incidence of lung cancer. pleural
and peritoneal mesothelloma. gastrointestinal
cancer, and asbestosis. The latter ina
disubling fibrotic lung disease that it caused
only by exposure to asbestos. Expoaure 1o
asbestos. tremolite, anthophyllite. and
actinolite has also been associated with an
increased Incidence of esophagesl. kidney.
laryngesl. pharyngeal. and buccal cavi'y
cancers. As with other known chronic
occupations) diseases, disease associated
with asbestos, tremolite, anthophyllite. nnd
actinolile generally appears about 20 yrurs
follnwing the firat occurrence of expoaure:
There are no known acute effects associated
with expoaure to asbestos, tremaolite,
unthophyllite. and actinolite.

Epidemiological studies indicute that the
risk of lung cancer among exposed workers
who smoke cigarettes is greatly increased
over the risk of lung cancer among non-
exposed smokers or exposed nonsmokers,
These studics suggest that cessation of
smoking will reduce the risk of lung cancer
for o persan exposed to asbeslos, tremolite.
unthophyllite, and actinolite but will not
reduce il to the same level of risk as thut
existing for an exposed worker who has
never smoked.

l1. Signs und Symptoms of Exposure-Reluted
Disense

The signa and symptoms of lung cuncer or
gustrointeslinul cancer induced by exposurt:
lo uabestos. tremolite, anthophylhite. and
actinolite ure not unique, excep! that a chest
X-ruy of an exposed patient with lung cancer
mny show pleural plaques, pleuru!
culciflication, or pleural fibrosis. Symptoms
charucteriatic of mesothelioma include
shortness of breath, pain In the walls of the
chesl. or abdominal pain. Mesotheliomy has
& much longer lulency period compared with
lung cancer (40 years versus 15-20 years).
and mesuthelloma is therefore more likely to
be found among workers who weru firs)
exposed to asbeslos at an carly age.
Mesuthelioma is always [atal.

Asbestosls Is pulmonary tibrosts caused by
the wccumulation of ssbestos fibers in the
lunga. Symploms Include shortness of brenth,
coughing, [atigus. and vague [eelings of
sicknuss. When the fibrosis worsens.,
shurtness of breath occurs even at rest. The
diugnosis of ssbestosis ia bascd on & history
of uxpusure lo asbesios. the presance ol
churacteristics radiologic chunges, end-
Inspirutory cruckles (rales). and other clinical
features of fibroning lung discase. Pleural
playues and thickening are obsarved on X-
rays tuken during the aarly atages of the
diseuse, Aabestosis is olten s progressive
disrnse vven in the absence of conlinued

exposure. although this appears to be 8 highly

individualized characteristic. In severe cases,
death may be caused by reapiratory or
cardiac faiture.

1V. Surveillance and Preventive
Considerations

Ar noled above, exposure 1o asbestos,
tremolite, anthophyliite, and actinolite has
been linked to an incressed risk of lung
cancer. mesothelioma. gastrointestinal
cancer, and asbestosis mmong occupationally
exposed workers, Adequale sCreening lests
to determins un emplovee’s potcatial for

developir ic diseases, such an
u ocant o asbestos.
tremolite, s, . phyliite. and actinolite do not

preaently exist. However. some testa,
particularly chest X-tays and pulmenary
furction tests. may indicate that an employee
has been overexposed to asbestos, tremolite.
unthophyllite, and actinolite. increasing his or
her nish of developing exposure related
chronic diseases. Itis important for the
phiysician to become famihar with the
opurating conditions in which occupational
exposure to ushestos, tremolite,
snthophylhte. and actinolite is likely to oceur.
This is particularly important in evaluating
medical and work histenes and in conducting
physical examinanons. When an active
employee has been identified as hav,ng been
overexposed lo asbestos. tremolite,
anthophyllite. and actinolite. messures luken
by the employer to eliminate or mitigate
further exposure should also lower the risk of
serious long-term consequences.

The employer is required to inatitule a
medical surverllance program for all
employees who are or will be exposed lo
aabeatos, tremolite. anthophylhte. and
uctinolite at or above the action level (0.1
lber per cubic centimeter of air) for 30 or
more days per year und for sll employees
who arc sssigned lo wear 4 negalive-pressure
respirstor. All examinations and procedures
muut be performed by or under the
aupervision of a licensed physician. at o
rcasunable ime and place, and at no cost to
the employee,

Althuugh broad latitude is given to the
physiciun in prescribing specific tests to be
included in the medica) surveillunce program,
OSHA requires inclusion of the [ollowing
elements in the routine examination:

(i} Medical und work histaries wilh special
emphanis directed 1o symploms of the
reapiratory system, cardiovoacular system,
and digestive truct

(1i) Completion ol the respirstory disease
yuestionnuire contuined in Appendix D.

(1] A physical examination including u
cheat roentgenogrom snd pulmonary function
tent that includes measurement of the
employee’s lorced vital capacily (FVC) and
forced expiralory volume sl one second
(FEV,).

(iv) Any laboratory or other test that the
examining physician deemas by sound
medicul practice to be neceasary.

The employer 1s required 1o make the
preacribed tests wvailuble at least annually 10
those employees -ovared: more often than
specilied if recommended by the examining
physiciun, and upon termmination of
employment.
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The employer is required to provide the
physician with the following information: A
topy of this standard and sppandices: a
description of tha employwee’s duties as Lhey
relale to asbeslon exposurs: the employes's
represantative brvel of exposure to arbestos,
tremolite, anthophyllite, and actinolits: a
description of any personal protective and
resplretory squipment used: and information
from previous medical examinations of the
afTected smploywes that s b0t otherwise
avallable to the physician. Making this
Information avallabla to the phynician will
ald in the evalustion of the smployee's health

in relation to assigned duties and fithess to
woear personal protective equiprent. If
requlired

The emplayer ls required 1o obtaln &
wtillen opinion from the sxamining physician
conlalning the results of the medicsl
examination; the physician’s opinion s to
whathar the employes has any detected
madical conditions that would place the
employes 8! an increased riak of exposure-
relsted diseass: any recommendad
limitations on the smployes or on the use of
personal protective squipment; and a
statemen! that the employes has been

Informed by the physician of the results of
the medical examinstion snd of any medical
conditions related to asbestoa, tremolite,
anthophyllite, and scticolite sxposure that
require further explanation or treatment This
wrillen opinicn musy not reveal specific
findings or diagnosss unrelated to exposure
to ssbestos. tremol!:+. anthophyllite. and
sctinolits, and & cop_* of thé oplnion must be
provided 1o the affectad smployes.

[FR Doc. 88-13674 Plied 6-17-86 1:00 pm]
BLLANG CODY 4 -3
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APPENDIX D
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APPENDIX E

GLOSSARY OF ABBREVIATIONS

asbeptos-containing building materials

. Asbestos Hazard Emergency Response Act

critical

Child Development Centers

Code of Federal Regulations

certified industrial hygienist
Directorate of Engineering and Housing
U.S. Environmental Protection Agency
high efficiency particulate air

linear feet

. major command (s)

no asbestos
noncritical-

National Emission Standards for Hazardous
Air Pollutants

not on insgtallation

National Institute for Occupational Safety
and Health

operations and maintenance

Occupational Safety and Health
Administration

. phase contrast microscopy

quality assurance

scanning electron microscopy
standing 6perating procedure (s8)
square feet

transmisgion electron microscopy
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