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PTJRPOSE

To provide a Self-aSSeBSmnt  tool, to met the
requirements  of Army Regulation 200-1, Chapter IO,

DESCRIPTION

Part I consists  of 11 checklist6  on asbestos  management,
installation  survey,  hazard assessment, abatement plan
and design,  operations  and maintenance  plans,  training,
construction, and in-house  and contracted  abatement.

Part II "rates" the responses  to each checklist  in Part
I on a priority scale.

Appendix r provides  an evaluation  form for a quick
overall  asseagment  of an installation's  asbestos
management program.

Appendix B shows the full law a6 described in Title  29,
Code of Federal  Regulations (CFR),  1926.58,  Safety and
Health Regulations  for Construction: Asbestos,
tremolite, anthophyllite, and actinolite.

Appendix C presents the office of The Surgeon General's
current policy.

AUDIENCE

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

Any questions or requests for additional tecknical
assistance may be directed to Industrial Hygiene Field
Services Program personnel at DSN.584-31-38 or wrcial
410-671-3118. :

1
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P A R T  I . CHECKLIST

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

* Help look for deficiencies.

* Know how to direct resources to correct
those deficiencies,

l There are 11 elements in this checklist.

l ALL INSTALLATIONS SHOULD ANSWER THE QUESTIONS
I N  E L E M E N T S  l-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 usea
both an in-house asbestos abatement team and
contract abatement.

l-1
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ELEMENT 1. INSTALLATION ASBESTOS MANAGEMENT

1. Does the Won have an astatus management program? Yes- No-

2a. If the answer to 1 L yea, is rbere a written,  signed a&stos management program
cbcumcnt? Yea_  No-

2b. If the answer to 2* is DO, what is the status of the written program document?

Ddt (D8.k: 1

r
io

I i

38. Is there a written, signtd insfalMon  reberdoe management plan?

3b. If no, ia the aakatos  management plan in d&t?

48. IS there a written, 6ignd  k&llation astwtos  abatement plan?

4b. If no, ia the 8&i3toa abatement pIan in draft?

5. Who ia the Akatos Management Control officer?

NNIIC:

Tide:

Orgmialion:

Telephone No:

l-2

Yes- No-

Yes- No-

Yes- No-

Yea- No-

I
10
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ELEMENT 1. (Con’t) INSTALLATION ASBESTOS MANAGEMENT

6a. Has an asbestos management team been established? Yes- No-

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

Name

Directorate of Engineering
and Housing @EH)

Environmental Office

Title Orpanization Telephone No.

Preventive Medicine Services

Safety Office

Civilian Personnel Office

Staff Judge Advocate’s Office

Public Affairs Office

7. How often does the team meet?

8a. Is the team responsible for developing and implementing policy? Yes- No-

8b. If no, who is reqmaible?

1-3
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ELEMENT 2. INSTALLATION ASBESTOS SURVEY

la. Has an installation asbestos survey bwn performed to locate all the asbestos-containing
building materials (ACBM)?

lb. Was more than one survey performed?

lc. If yes, how many?

2. Did the survey(s) cover:

a. AU the buildings  on the installation?

b. AU nonfriable ACBM?

c. AU ACBM located on the exterior of the huildings?

d. A11 asbestos-containing equipment located inside the building (curtains, safes,
gaskets, etc.)?

3. If the answer to 2a is no:

a. What percentage of the buildings  have hem completely surveyed for asbestos?

b. Have any of the following facilities heen surveyed for asbestos?
(N/A = no asbestos) (N/I = not on installation)

Y e s -  No-

Y e s -  No_

Yes- No-

Yes- No_

Yes- No-

Y e s -  N o -

%

(1) Residential housing units? Yes- No- N/A- Nil-
(2) Hospital facilities? Y e s - No- N/A- NII-
(3) Child development centers? Yes- No_  N/A- N / I -
(4) Department of the Army-controlled schools? Y-- No- NIA- N/l-

c .  C:- :7mnt:

E I

2 I

4. Who performed the asbestos survey(s)?

a. Government personnel?

Name:

Address:

Yes- No- A -

l-5
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ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY

b . Contractor personnel? Yes- No- %-

Name:

Address:

c. Combination (more than one survey was performed)? Yes- No-

Sa. Were the personnel who performed the survey accredited as asbestos
“building inspectors?” Y e s -  No_

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

(1) U.S. Environmental Protection Agency (EPA)? Y e s -  No-

Name:

(2) State? Yes- No-

Name:

(3) Local government? Y e s -  No-

Name:

(4) Host n&on? Yes- No-

Name:

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

MACOM Name:

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

Yes- No-

Yes- No-

6b. If no, what format was used?

l-6
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ELEMENT 2. (Cod)  INSTALLATION ASBESTOS SURVEY

7a. Was a description of the method(s) used to perform the survey(s) available? Yes- No-

7b. Were the buildings divided into homogeneous areas? Y e s -  No-

7c. If yes, did the report indicate how the buildings were &vlded? Yes- No-

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? Yea- No-

Comment:

(2) Locations?

Comment:

Yes- N o -

(3) Description of the types of mpterials  ~mpled?

Comment:

(4) Description of the conditions of the materials sampled?

Comment:

(5) The results of the analysis?

comment:

7f. Did the survey report include a building layout showing where tech
bulk sample(s) was taken?

7g. Did the report include a list of materials containing, or suspccti  of
containing, asbestos?

Y e s -  No-

Y e s -  No-

Yea- No-

Yea- No-

Yes- No-

1-7
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ELEMENT 2. (Con’t) INSTALLATION ASBESTOS SURVEY

7h. If the answer to 7g is yes, was the folJowing information about the materials included?

(1) Friability?

(2) Physical condition?

(3) Water damage?

(4) Vibration/impact damage?

(5) Quantity?

(6) Number of occupants/users potentially exposed?

(7) Occupant/user accessibility?

(8) Area/building use?

(9) ACBM application/use?

Y e s -  No-

Yes- No-

Y e s -  No-

Y e s -  No-

Yes- No-

Yes- No-

Yes- No-

Yes- No-

Yes- No_

(I 0) Air plenum (part of) or direct airstream (located in the path)? Yes_ No-

8.

9.

How many bulk samples were taken?

Were the samples taken for the following types of materials according to Training
Manual 5612,  Asbestos Con&ol, or EPA recommendations?

(1) Sprayed-on or tiowelleddn  surfacing material?

(2) Pipe, boiler, and tank thermal insulation?

(3) Other typza of ACBM (such as floor tiles, siding, wallkrd, ceiling
tile and acoustical tile)?

10a. What laboratories analyzed the asbestos bulk snnq+s?

Name:

ACkkW

Name:

Address:

Yes- No-

Yes- No-

Yes- N o -

.

le

i

1-8
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ELEMENT 2. (Cod)  INSTALLATION ASBESTOS SURVEY

lob. Were the laboratories that performed rhe analysis of the asbestos bulk
samples accredited? Yes- No-

10~. If yes, specify from whom the l&xatories received accreditation:

Name:

Address:

11. How were the bulk samples analyzed?

a. Polarized light microscopy

b. Transmission electron microscopy (TEM)

c. Scanning elechon microscopy (SEM)

d .  Oiher:

12. Did the bulk sample results specify the tvpe of xkstos? Yes- No-

-5

-5

96

-5

13. Were general air samples taken to be used, or were general air san+.s used,
for asbestos hazard assessment? Y e s -  No-

14a. If the answer to 13 is yes, then how many areas were sampled?

14b. How were the samples analyzed?

(1) Fluw  conh-ast  microscopy (KM)

(2) Transmission electron microscopy  (TEM)

(3) Scanning electron microscopy (SEM)

(4) Other:

l-9

96

%

-5

%
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ELEMENT 2. (Cod) INSTALLATION ASBESTOS SUlWEY

15~ Was the laboratory that performed the analysis of the asbestos air samples accredited? Yes- No-

15b.  If yea, qecify from whom the laboratory received accreditation:

Name:

Address:

14a. Was there a written requirement to reinspect areas that contained ACBM?

16b. If yes, who does the reinspection and how often is it required?

(1) Contractor?

Name:

Address:

How often? - Months -YW.l-S

(2) Asbestos team membw?

Name:

Address:

How often? _ _  M o n t h s

(3) Area supervisOr?

Name:

Address:

Yeprs

How often? Months -YEW?3

Yes- No-

Yes- No-

Yea_ No-

Yea- No-

;e

I
I i^

I f

l-10
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ELEMENT 2. (Con?) INSTALLATION ASBESTOS SURVEY

(4) Other? Yes- No-

Name:

Address:

How often? Months -YC3.W

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?

- M o n t h s  - Y e a r s  -Not Performed

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

Name:

Tide:

Organization:

18. Is the installation asbestos survey updated to reflect abatement activities?

i

Yea- No-



USAEHA TG No. 157 July 1994

NOTES



I
I
I *
I
I
I
I

0’

I
I
I
I
I
I
I
I

% I
I
I
I
I. I
I
I
I
I
I

I

I
I
I
I

a;

I
I
I
I
I
I
I
I
I
I
I
I
I

i I
I
I
I

l
I

I
I
I
I
I
I
I
I

a,

I
I
I

USAEHA TG No. 157 July 1994

ELEMENT 3. ASBESTOS HAZARD ASSESSMENT

1.

2.

3.

4.

5a.

5b.

Was an asbestos hazard assessment performed on all the ACBM?

If the answer to 1 is yes, is the assessment included in the asbestos management
plan?

If the answer to 2 is no, in what format is the assessment recorded?

Yes- No-

Yes- No-

Who performed the asbestos assessment(s)?

a. Government personnel?

Name:

Yes- No- A-

Address:

b. Contractor personnel?

Name:

Yes- No- 46-

Address:

c. Combination (more than one assessment was performed)? Yes- No-

Were the personnel who performed the assessment accredited as asbestos
“manager planners?”

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

Yes- No-

(1) EPA? Yes- No-

Name:

(2) State? Yes- No-

Name:

1-13
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ELEMENT 3. (Con?) ASBESTOS HAZARD ASSESSMENT

si

6.

Yes- N o -

(3) Local government?

Name:

Yes- No-

(4) Host nation?

Name:

Yes No- -

If the answer  to 5a is no. did these personnel receive exemptions from their
hlhCOMS7

hlXCOhl  Name:

What method was used in performing the assessment?

a. EPA? Document?

h. Army? ~ Document?

c. Department of Defense? ~ Document?
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ELEMENT 4. IXSTALLATIO?; ASBESTOS ABATFM-ENT  PLAY

lb. If tht: answer til le ir yes, is the plan written? Yes- No-

status :

2. If the answer fo la is yes, is the asbestos abatement plan included in the
asbestos managrmrnf  plan?

3. If the anfwe: to 2 IS no. in what form is the abatement plan recorded’?

Yes- No-

4. Who prepared the asbestos abatement plan(s)?

a. Government personnel?

Name:

Address:

Y e s -  N o -

b. Contractor personnel? Yes- No_

Name:

Address:

c. Combination (more than one plan was prepared)? Y e s -  No-

Sa. Were the personnel who developed the ahatcment plan accredited as
asbestos  “management planners?” Yes- No-

5b. If the answer to 5a is yes, from what organization did three personnel receive
accreditation?

(1) EPA? Yes- No-

Name:

(2) State? Yes- No-

Name:

1-16
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I
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ELEMENT  4. (Cod) INSTALLATION  ASBESTOS ABATEMENT
PLAN

SC.

6.

7.

(3) Local govemment?

Name:

(4) Host nation?

Name:

If the answer  to 50 ia no, did these  pcraormcl  receive exentptio~
hm their MACOMa?

MACOM Name:

what  me&cd was used to rank Lc abatement actions?

a. EPA? - Dwument?

b .  &my? -Document7

c. Dqwment  of Dcfcnae? - Document?

Aabeatoa removal or cncapulation  abatement will be performed by:

a. Government pcrmmel?

All

Limited

Ncmt

Name of Organization:

Type of Abatement:

Extent of Work:

1-17

Yea- No-

Yea- No-

Yea- No-
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ELEMENT 4. (Con?) INSTALLATION ASBESTOS ABATEMENT

b . Contractor personnel?

All -

Limited

None

Name of Organization:

Type of Abatement:

Extent of Work:

8a. What is the chte of the current asbestos abatement plan?

8b. Are there procedures to @ate  the ash3tos  abatement plan?

8c. How often will the asbestos abatement plan be updated?

AMually

Semiannually

Other

8d. Who is the final authority?

Name:

Title:

9. Are there procedures in the ashes&w  management plan to review all scheduled
building repairs or renovations to ensure rhat  they do not involve ACBM or,
if they do involve ACBM, d~at the proper precautions are taken?

l-18

Y e s -  No-

Yes- No-
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ELEMENT 5. INSTALLATION ASBESTOS OPERATIONS ANJI .
MAINTENANCE (O&M)  PLANS

1. How many buildings have been identied  as containing ACBM?

2. Of the buildings identical  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 ah operauons  that may disturb ACBM or
involve contact with dust from ACBM?

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

-NotiBcation and labeling

-Training

-Employee protection and medical surveillance

-spe.cislizd clexulup

-Maintenance and renovation permit

- Special work practices for maintenance

-Special work practices for renovation

-Emergency response procedures

_ Periodic surveillance of ACBM

-Recordkeeping

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

Y e s -  No-

4. la there an O&M plan covering the cleanups  from incidents rhat involve a
small fiber release? Yea- No-

jo

l-20

i-
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ELFMENT 5. (Con’t) INSTALLATION ASBESTOS OPERATIONS AND
MAINTENANCE (O&Ml PLANS

5.

b.

6.

9a.

9h.

IS there an Okhl  Plan covering the cleanups from incidents that involve a large
tikr r<lza.ss’?

I* thcrc an Ok31 plan for the n~~rmal  cleanup of areas that contain ACBM?

DIG  all the Ok51 plans Include training of both the maintenance personnel and
the perronnsl  who normall>* work in the areas?

4710  wrote the O&hi plans?

a. Government personnel?

Address:

b. Contractor personnel?

Name:

Address:

c. Combination?

Were the personnel who prepared the O&M plan accredit4 as asbestos
“management planners?”

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

(1) EPA?

Y e s -  No-

Y e s -  No-

Y e s -  No-

Y e ;  No- %-

Yes- No- %-

Yes- No-

Y e s -  No-

Yes- No-

Name:
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ELEMENT’5 (Con?) INSTALLATION ASBESTOS OPERATIONS AND
MAINTENANCE (O&M) PLANS

(2) State? Y e s -  No-

Name:

(3) Local governmen;? Y e s -  No-

Name:

(4) Host nation? Y e s -  No-

Name:

9c. If the answer to 9a is no, did these perso~el receive exemptions from
tlieir MACOMs?

MACOM Name:

10a. Are the O&M plans included in the asbestos management plan?

10h. What is the date of the current asbestos O&M plan?

1 Oc. Are there procedures to update the asbestos O&M plan?

IOd. How often will the asbestos O&M plan be updated?

- Annually

- Semiannually

_ other

Y e s -  No-

I
I
I
I
I z

Y e s -  No-

0
Yes- No-

I
I :

1-22
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ELEMENT 6. TRAINING (Other Than In-House Abatement Team)

1. Is there a written training program? Yes- No_

2. If the answer to 1 is yes, is the written training program included in the
asbestos management plan? Yes- No-

3. Does the training program include awareness training for all employeeg
working in areas that contain ACBM? Yes- No-

4. Does the training program include all personnel who perform maintenance
where there is the potential for dismrbing  ACBM? Yes- No-

5. Does the warning  program include the following:

a. Information on the types of asbestos?

h. Informatic~n  on the health effects of asbestos?

c. Inf~rrmanon  on where the asbestos is located?

d. Dr:cnpur~l~  01 the prrrpcr methods for handling ACBM?

c. Dcscrlpnon  11f the types of maintenance activities that may
pro&cc ashcsttrs fihrrs. including operations that are prohibited?

f. Infdbrmaborl  rbn the lnsu4llation’s  resptratoty protection program for
ashcstcvs  ~rprrations?

ba. Are there ha~mng  requtrements  for the instnllatinn asbestos management
team mvmhers?

6h. If yes. what arc the requirements?

Yes- No-

Y e s -  No-

Y e s -  No-

Yes- No-

Yes- No-

Yes- No-

Yes- No-

Yes- No-

1-24
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ELEMENT 7. ASBESTOS ABATEMENT- DESIGN

la. Who develops the design plans for abatement projects?

(1) In-house FrBoMtl?

(2) Corps of Engineers personnel?

(3) contractor persoMe

(4) Combination of above?

lb, (Optional) Why were these design resources used?

-5

-5

-5

-%

2. Who coordinates the plans and specifications for the abatement projects with
the local, State, and FederaJ regulators, including National Emission Stsndsrcls
for Hazardous  Air Pollutants (NESHAP) notification?

a. Instauation  personnel? Yes- No-

Define:

b. Corps of Engineers  p~~nncl? Yes- No-

Deiine diseict and/or office:

I

I I

c. Others? Yea- No-

Defme:

3. How many separate aalx@os abatement projects are designed esch

y-7

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

4.

5a.

5b.

6.

7.

8.

What volume of ACBM is removed per year?

a. Nonfriable  (approx.) qua= feet (sq. fo

b. Friable (approx.) sq. ft.

c. Friable brwox.) line feet (Iill. ft.)

1
d. Other (approx.) q. ft.

Does the installation require environmental and work protection levels
above the local, State, and Federal requirements?

Define the additional requirements.

Y e s -  No-

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

Does the installation have standing operating procedures (SOPS) concerning
asbestos abatement Fiat are furnished to the abatement design team?

Does the installation typically request changes to the designs to conform to
the preferred method of removing ACBM?

Yes- No-

Yes- No-

Yes- No-

1-27
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ELEMENT 7. (Con?) ASBESTOS ABATEMENT DESIGN

9. How does the installation classify the following ACBM for abatement planning?

hfatrrial

Floor tile & mastic

Window puq

Gaskets

Cement-asbestos siding (1 ‘x 1’)

Flat uansite sheets

Corrugated transite  sheets

Roofing materials

Others (specify)

Friable Nonfn’able

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

_ Always the maximum level

_ Based on previous abatement projects

_ Engineer’s judgment

-Corps of Engineers recommendations

- Recommendations of project industrial hygienist
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ELEMENT 7. (Con?) ASBESTOS ABATEMENT DESIGN

I
I
I
I

+ I
12. Doea the installation (or installation representative) discuss the work with the

abatement workers before the removal activities begin on each project?

13. Are safety meetings held with the workera  to discuss topics, such as the
dangen  of falbng,  heat exhaustion, chemical exposures, etc.?

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

11. Whh factors are considered when selecting personal protective equipment7

_ Reference of workers

-Maximum possible exposures

Yea- No-

Yea- No-

Yes- No-

I
* I
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l a . V.hql rcL’eI\  2~. checks and approves the rsquircd contractor submissions
hctarrc  cazh contractor abatement prr!jcct?

i 1 ) In-htruw  persr,nncl?

Ih. If comhlnatltrn.  descnhc:

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

3a. who  performs spot checks of the contractor submissions 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:

4a. Who collects the qualiry assurance (QA) samples during asbestos abatement
acuvmes?

(1) In-house pWSOMd?

(2) Corps of Engineers personnel?

(3) Contractor personnel?

-5

-5

-%

(4) Active A.rmy PerSOMel? -46

(5) Combination of above? -5

4b. If combination. describe:

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

f

1-32
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ELEXEI\;T  8. (Con?) CONSTRUCTION (Demolition - Renovation)

5h. What role  does the CIH fulfill during the abatement work?

Sd. If the CIH is only required during pan of the abatement work. discuss these requirements.

h. At u,hat point during tbr abatement achvlues are the local. State, or Federal
r<gulatt>r5 rsquircd tn visit or inspect the project? (Check alI  that apply.)

_ Prcahatcment

- Bunny  ahatemrnt (how often? -2

- Lpon inmplction nf the ahatement

_ l’ot requlrsd

M-hen will the rrgulatnr  h-prcally  visit an abatement project?

_ Prrahafrment

_ During ahatement (how often? -)

Cpon completion nf the abatement

_ UsualI- do not visit  sites

8a. Are additional requirement5 heing placed upon the installation due to ashestos

abatement projects? fTbese include requirements for industrial hyaene
services through Preventive Me&me,  inspection services through DEH, etc.)

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

8b. I f  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:

lOa. Does the installation bum buildings ss a means of demolition?

lob. If yes, who determines that the building is kee of @ ACBM?

Name:

Title:

Address:

Yes- No-

Y e s -  No-

1-34
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ELmlENT  9. IX-HOUSE ASBESTOS ABATEMENT

la. Htlu, mat-n rnzmhzrs  of the in-house ahatemrnt team are:

i 1 ) hi&t+? ~

(1) Civilian‘?

ih. l%hr  total number on thr tram 15

(Check  all that apply,.)

supznlstrrs?

Uamc:

Tltlc:

Or;anlzatlcrn:

1~ mcmhsrshrp on the abatement team: (Check all that apply.)

- X full-tlmc  duty?

- In addition to the member’s primary duties?

- Voluntay?

C

1-36
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. I

ELlZh5VT  9. (Con’t) Ih:-HOUSE  ASBESTOS ABATEMENT

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

_ Small-scale (< 3 lin. ft. or < 9 sq. ft.) emergency cleanups
(e.g.. hrokrn  pipes, damaged pipe lagging) (96)

- Small-scale (<3 lin. ft. or <9 sq. ft.) nonemergency abatiments (96)

- hlrdtum-sized  projects (e.g.. single t)pe of pipe insulation in building) (%)

- Large- and small-scale emergency abatrmems (%)

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

- Schools (%)

- Hospitals (.%)

6a. What percentage of the asbestos abatements are performed using it-house tzams?

-4% 6Jer  Y-e

6b. Does this percentage vaq greatly from year to year?

6~. I f  y e s .  w h y ?

l-37
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

7a. What type of training has the abatement team received? (Check all that apply.)

-Occupational Safety and Health Administration (OSHA)-required

-EPA-required

- State-required

-Lwally required

-Specific glove-bag training

-other @F-W

7b. How many days per year are spent in training/updating  members of the abatement team?

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

a. OSHA-required

b. EPA-required

c. State-required

d. Locally required

e. Specific glove-bag txaining

f. Other (specify)

I
I *

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

9. Who (State, local,  EPA) certified the training? (Speci&  for each t~~r of
tratnmg applicable.)

a. OSHA-required

b. EPA-required

c. state-required

d. Locally required

e. Speccific glove-bag trammg

f. Other (spec&)

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

a .  OSHA-requued

b. EPA-required

c . State-required

d. Locally required

e. Spectic glove-bag training

f. Other (specify)

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

12. Did alI the team members receive the appropriate -rung before the
abatement work began?

1-39

Y e s -  No-

Y e s -  No-
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

13. How often is this training  conducted? (Specify for each type of tramng  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 hining  records?

Name:

Title:

Address:

14b. Where are these records maintained?

15a. (Optional) What is the 8verage  turnover in personnel on the assbestos abatement team?

-% per y-

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

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

16a. (Optional) Are costs for training, retraining and lost productivity maintained?

16b. (Optional) Who is responsible for mntaining  these records?

Yes- No-

Name:

Title:

,

Address:

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

1%. As part of the medical  surveillance, is the employee informed of the synergistic
effects between smoking and exposure to askstos as required in 29 CFR 1926.58? Yes- No-

17~. 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 surveikance  information?

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

Name:

Title:

Address:

I Sb. Where are these records mainta.ine~I?

19. Is the asbestos exposure or potential exposure identihd for the worker in the
Health Hazard Information Module? Yes- No-
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ELEMENT 9. (Con’t) IN-HOUSE ASBFSTOS  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)?

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

Name:

Title:

Address:

21a. Is respirator fit testing done semiannually for all team members?

21b. If yes, by whom is the fit testing done?

Name:

Title:

Address:

21~. If yes, is the fit testing  done:

(1) Qualitatively?

(2) Quantitatively? -

21d. If the answer to 2la is no, how often is respirator fit testing done?

21e. By whom?

Name:

Title:

Address:

Y e s -  No-

I
P

I
I =
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATFMENT

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? (Cheek 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 (spedfy)

24a. Are there written SOP6 for the use and maintenance of:

(1) Negative air machines?

(2) HEPA vacuum cl-r-s?

(3) Glove bags?
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ELmlENT  9. (Con’t) IN-HOUSE ASBESTOS ABATFMENT

24h. It ! CS.  plsasc pr”vldr a copy c>f the SOPS.  (Commsnts should  he pr<“ided on the
i~~mplrrrnsss  crf the SOP. These cornmenu ma!’ he attached as a separate sheet.)

3a. 15 a dr<~waminatiirn  area established adjacent to the regulated area dunng all

hut shtv-term  abatement achons?

25h. Xrr rmplo!,ccs required to enter and exit the regulated area through the
dczontammation area’?

16a. .Arz the clean rooms equipped ujith a locker or appropriate storage container
t;)r the 2mplo!~ers’  use?

26h. Xrr shower fa:iLidrs  provtdsd?

16~. iur  showr facilinzs located in the same area as the abatement action?

?:a. .kz there written  SOPS for the d-xontamination of:

I1  ) P6rsonnsl?

(2) Eqwpmrnt?

17h. N’ho  maintams  and updates these SOPS?

.Samr:

Tltlc:

Address:

Yes- N(J-

Yes- No-

Yes- Ntr

Yrs- No-

Yes- No-

Yes- No-

18. Hrju much of the abatement IS:

a.  Enclosure? -%

h. Encapsulation? -%

c. Removal? -%

d. hfanagement  in place? -%
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

29. Describe the duties of the competent person for an asbestos abatement projwt.

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

Name:

Title:

Organization:

Name:

Title:

Organization:

3 1 a. What asbestos trairung  courses does the competent person(s) have, and when was this
training obtained?

Course title:

Location:

Date:

31b. When was this training updated?

Date:

32a. Does the competent person(s) have the authority to immediately stop the asbestos
abatement project? Yes- No-

145



USAEHA TG No. 157 July 1994

ELEMENT 9. (Cod)  IN-HOUSE ASBESTOS ABATEMIENT

32h. Under what conditions?

32~.  How? (Where does the competent person fit in the chain of command?)

33a. N’ho (or what organization) performs the exposure monitoring required by 29 CFR 1926.58?

(See appendix B.)

<Same:

Title:

Organizabon:

Ph one:

N ame:

T1tk:

Organization:

Phone:
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ELIZTVIENT  9. (Can’t) IN-HOUSE ASBESTOS ABATEMENT

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

(1)

(2)

Who pays for the industtial hygiene services?

Hours per month?

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

I 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?

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

d. Cleanup of fiber releases

36a. Are QA samples being collected during the exposure monitoring? Yes- No-

1-47
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ELEMENT 9. (Can’t) IN-HOUSE ASBESTOS ABATEMENT

36b. Who is responsible for monitoring field sampling?

Name:

Title:

Organization:

Phone:

37~ Are chain-of-custody procedures being used for the exposure monitoring samples?

3% Who maintains the chain-of-custody records?

Name:

Yes- No-

Title:

Organization:

Phone:

38a. Is the air sampling equipment calibrated?

38b. How often is the equipment calibrated?

_ Before and after each use

-Daily

-weekly

-Monthly

38~.  Who is responsible for calibrating the equipment?

Name:

Y e s -  No-

Title:

OrganiiUion:

PhOlifZ



USAEHA TG No. 157 -July 1994

. I
I

ELEMJWT  9.. (c0dtj ~-HousEA~BEsTOS  ABATEMJCNT

38d. Who maintains the records of this calibration?

Name:

Title:

Organization:

Phone:

38e. Where are these calibration records maintained?

39x1. How were the air samples analyzed?

(1) phase contrast microscopy (FCM) -%

(2) Transmission electron microscopy (TEM) -%

(3) Scanning electron microscopy (SEM) -5

(4) Other: -5

39b. What analytical meth~J (e.g., NIOSH 7400, e&z.) was used for sample analysis?

. I

40a. What laboratories analyzed the asbestos air samples?

Name: Name:

Address: AddlFS:

40b. What was the turnaround time for Le receipt of the aanqle  analysts?
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

41a. Were the laboratories that performed the analyses of the asbestos annqk
accredited for asbestos analysis? Y e s -  No-

41b. If yes, specify born whom the loboratories received accredit&on?

Name:

Address:

Name:

Address:

41~. If not accredited, do the laboratories participate in a round-robin?

Name:

Name:

Yes- No-

42a. Who is responsible for maintaining the records of the results of the air sampling?

N a m e :

Title:

Adhess  :

42b. Where are these records maintained?

43~. Are the affected employ= not&d  of the results of the exposure monitoring? Yes- No-

l-50
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ELEMENT 9. (Con?) IN-HOUSE ASBESTOS ABATEMENT

43b. How are the affected employees notified of the results of tie monitoring?

(1) I n  w r i t i n g

(2) Posting results  in a central location -

(3) o t h e r  h=w

43~. Are the sampling information and results proviM to Preventive Medicine
for inclusion  in the employees’ medical records? Yes- No-

44a. Are there w&ten clearance procedure.8 for use upon completion of the abatement? Yes- No-

44b. If yes, please provide a copy of tie writin  clearance procedures. (comments
should be providd on the completeness  of rhe clearance. Separate sheets may be attached.)

45a. Do the clearance  procedures include: (Check all that apply.)

-Visual inqxctions  for clearance?

-PCM sampling for cl-?

_ TEM sanqding  for clearan=?

45b. Is aggressive sampling done ~8 part of the clearance prWedul-eS? Ye-s- No-

460. Does a representative from Preventive Medicine review the &SW clearance
samples  before the aren is Mumed  to the tenant?

46b. If no, who reviews the clearance ssmples?

Yes- No-

Name:

Organbtion:

Qudilication for Reviw:

l-51



USAEHA TG No. 157 July 1994

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

47. Who is responsible for carrying out the clearance procedures?

a. Government personnel? Yea- No-

Name:

Title:

Address:

b. Contractor personnel? Yes- No-

Name:

Title:

Address :

c. Combination? Yes- No-

48~. Who is responsible for maintaining the records of the clepronce  sampling?

Name:

Title:

Ad&as:

48b. Where are these records mahahul?

a

1-52
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ELEMENT 9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

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

Name:

Title:

Address:

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

5Ob. Who is responsible for filling out the (new NESHAP  or State) manifests?

Name:

Title:

Address:

50~. Who is responsible for signing the manifests?

Name:

Title:

Address:

l-53
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ELEMlDlT  9. (Con’t) IN-HOUSE ASBESTOS ABATEMENT

Address:

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

51b. Where is the disposal site located?

*

l-54
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ELEMEYNT  10. CONTRACTED ASBESTOS ABATEMENT

la.

lb .

2a.

2b.

3a.

3b.

3C.

What percentage of the asbestos abatement work is contracted? -%

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

Small-scale (~3 lin. ft. or <9 sq. ft.) emergency cleanups (e.g., broken
- pipes. damaged pipe lag&g) (%)

- Small-scale  (<3 lin. ft. or <9 sq. ft.) nonemergency abatements r%)

- hiedium-sized projects (e.g., single QQX  of pipe insulation in building) (4%)

- Large- and small-scale emergency abatements (46)

- Large projedts (e.g., all ACBM in building) (%)

- Schools (%)

-Hospitals (4%)

Is the U.S. Arm): Corps ofEngineers  Guide Spec~~,cutiflfir  Milifury
C~r~~trucrion  used when writing the Request for Reposal?

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

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

Does a representative i?om DEH with asbestos  cxpertisc review the contractor
prqxxals  for the abatement project to ensure that gd consmdon  practices
are being followed?

Does a representative from DEH with osbtsros expsise  review the abatement

work plan to ensure that gmd ca~~~~crion  practices are being followed?

l-56

Y e s -  No-

Yes- No-

Yes- No-

Yea- No-
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

4.

sn.

5b.

68.

6b.

cc.

7.

8P.

AE part of the con-tot  f3ele&ion  process,  are the following  questions wneidered?
(Check all that apply.)

_ Ia the contractor cfstified  for rebe8toe  abatement?

- What ia the contractor’s  record  and experience? __

- Is the wnh-actor  insured?

_ Is he contractor bonded?

- Are the Contitor’B lxrsonnel trained and updatal?

Is the abatement project monitored on an ongoiag  basis to enare that the
work plan is lxing foIlowed?

By whom?

Name:

Title:

Address:

Does a rqxeaentativt  &om Preventive Medicine review the aba&ment
wntract  statement of work propoal before it is issued?

Doea a representative tirn Revcntive  Medicine review the w&actor
propos*ls  for the abatement project to ensure that ~WKI safety and halth
pr8ctices  are being foIlowed?

Does  a representative f?orn  Preventive Medicine review Le abatement
wntract work plan before it ia accqted  to ensure that goal aafq and
health practicea are being followed?

Are precomauction  meetings  held with rhe co- to enaure that&u
phasesoftheprojcctareu4ersWxl and being wnducti acwdiug  to
good  safety and health hoe?

Ia rlre abatement project monitored  on an ongoing ba3ia to enapthattheMfety
and halth portion of the work plan is lxing followed?

Yes-  N o -

Yes_ No-

Yes- No-

Yea_ No-

Yes-  No-

Yea- No-
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ELEMENT 10. (Coa’t) CONTR4CTED  ASBESTOS ABATEMENT

8b .  By  whom?

Name:

.

Title:

Address:

9. How much of the abatement is:

a. Enclosure? -‘x

b. Encapsulation? -5

c. Removal? -‘x,

d. Management in place? -5

10a. Do you issue a separate contract for oversight (act ps the co+nt person for the
Government) of the abatement contractor? Yes- No-

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

The conbacting officer or the conh-actig  officer’s representative

- The abatement contractor

A subconkactor  for the abatement contractor

The installation Preventive Medicine section

- The installation DEH

1Oc. What are this person’s qu&kation13?
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ELEMENT 10. (Con?) CONTRACTED ASBESTOS ABATEMENT

1 la. Doea rhe competent perron  (i.e., the vn &orming  tie technical overnight)
have the authority to immediately atop  the a&stor  &atement,project?

11 b. Under what conditiom?

Yes-  No_

Yoo- No-

YM-  N o -

12. How often is cxpoeure  monitoring petfonnsd  for: (Plsrse answer in number  of sarrtplw per day.)

a. Glove-bag operrrions?

b. Abakcmcnt  using negative cnclorrurs  and air-purifying respirators?

c. Abatement wing  negative  enclooun  and air-oupplying  rqiratorn?

d. m(s) around encloeurd

c. Negative air machine oxhawt?

f .  Gcncrol  area ermplem?

13~. Is a fibrous  aerosol monitor required in tie coti?

13b. If yes, for what purpose  is rhe fibrous aerosol  monitor used?

14~ Are QA ~mplta  being collceti during  Qo erpromuo  mouituring?

14b. If yce.  does an induti  hygisrdrt  &om Prsventivs  Mdcinc perform this
cxpoure  monitoring?

Yes- No-

l-59
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

14~. If yes:

(1) Who pays for the industrial hygene  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:

Address:

1% Are the chain-of-custody prwxdures  being used for the exposure  monitoring
samples?

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

Name:

Title:

Organization:

Phone:

. I
I
IIIIIII

Yes-  No-
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ELLAlENT 10. (Con?) CONTRACTED ASBESTOS ABATEMENT

( I ) Phase crlntrasf microscnpy (PCM)

-%

! hh V’har anal! trial  mrchi,d (e.g.. VIOSH 7400, etc.) was used fnr the  sample
anal\ .Sl%?

II. I

I- N’hat lah,r:a:,Jnes anal!,trd the  ashrstns  air samples?

Same:

Address:

II*, I\-m

Address:

18. Dws the person who collects the sampler  read the results?

19a. Were the IPborntories  performing the analysis of the askstns  samples
accredited for rakstos  8tulyair?

Yes- No-

Yea- N o -

l-61
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ELEMENT 10. (Can’t) CONTRkTED ASBESTOS ABATEMENT

19b. If yes, specify from whom the laboratories received accreditation:

Name:

Address:

Name:

Address:

19~. If no, was the accreditation of the lpboraI.oty  required in the conh-act?

19d. If not accredited, do the laboratories participate in a round-robin?

Name:

Name:

20a. Is a separate con&act issued for the aslxstos  clearance mlnpling  that is
performed at the completion of the abatement work?

20b. If no, who performs the asbestos clearurce sampling?

- The abatement corm-actor

- A subconh-actor  for the abatement contractor

~ The installation Preventive Medicine acction

- The installation DEH

- other  (spcfify)

21~ Dots a representive  from Prtventivt  Mediciae review Lc m
clcnrance  samples  before the area ia timed  to the tenant?

142

Yes-  No_

Y e s -  No-

Y e s -  No-

Yes- No-
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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? Y e s -  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 prwedures?

24. Who is responsible for carrying out the clearance procedures?

a. Government personnel?

Name:

Title:

Address:

Y e s -  No-

Y e s -  N o -

b. Contractor personnel?

Name:

Title:

Address:

Y e s -  No-

143
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ELEMENT 10. (Con?) CONTRACTED ASBESTOS ABATEMENT

c. Combination? Y e s -  No-

25a. Are figures available for the cost of in-house projects vs. contractor projects? Y e s -  No-

25b. Are these figures broken down for each type of abatement? Yes- No-

25~. 1s this breakdown of costs available? Yes-  No-

2Sd. Does this include funded and unfunded costs? Yes- No-

26. Who will incur the indirect costs of:

a. Moving building occupants before the abatement?

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

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

27a. Who is responsible for doing the cost effectiveness analysis of in-house
asbestos abatement vs. contracted asbestos abatement?

Name:

Title:

Address:
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ELEMEXT 10. (Con’t) CONTRACTED ASBESTOS ABATEMl?ZVT

2%. VV?IO  is responsible for making the final drxision  on the mode of action. based on the
cost effectiveness?

Namk:

Title:
f

Address:

28a. l-low does the installation handle the disposal of the ACl3M that has been removed during a
contracted abatement project?

28b. Who is responsible for filling out the (new NESHAP or State) manifests?

Name:

Title:

Address:

28~. Who is responsible for signing the manifests?

Name:

Title:

Address:

l-65
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ELEMENT 10. (Con’t) CONTRACTED ASBESTOS ABATEMENT

286.  Who is responsible for maintaining the records of disposal?

Name:

Title:

Address:

29a. How is the asbestos  waste transported  to the dispaal site?

29b. Where is the disposal site locakd?

l-66
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ELEXdENT  11. OTHER

1.

2.

3a.

3b.

3c.

3d.

4a.

4b.

With what aspects of asbestos abatement has the Ctvthan Personnel Office been
involved? (Check alI that apply.)

- Training

- Job descriptions for asbestos abatement team members

_ Differential or hazard pay for abatrment  team members

- Other (specify)

Has the Civthan Personnel Office ensured mat job offers to abatement team
members are contingent upon passing a physical? Y e s -  No-

Has the Public Affairs Office been asked to do public relations work when
asbestos abatement projects are being undertaken? Y e s -  No-

If no, would their assistance have been desirable? Yes- No-

Has the Public  Affairs Office received bammg  on asbestos and its hazards? Yes No- -

Has the Public. Affairs Office been asked to make general presentations to the
public regarding asbestos? Y e s -  No-

Does the installation have a Staff Judge Advocate officer? Y e s -  No-

If yes, has he/she received Paining on asbestos? Y e s -  No-

1-68
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PART II. CHECKLIST  ASSESSMENT

0 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.

l 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.

- Priority  II action - mandatory  action required.

- Priority  III action  - no mandatory  action required.

- Excellent  - no actions needed.

l 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:

f Critical  elements  rated Priority  I action.

* Critical  elements  rated Priority  II action.

* Noncritical  elements  rated Priority  I action.

- Noncritical  elements  rated Priority  II action.

f Critical  elements  rated Priority  III action.

* Critical  elements  rated Priority  III action.

* Excellent  - no actions needed.

2-l



ELEMENT  1. INSTALLATION ASBESTOS MANAGEMENT KRITICAL) 2
2:

Ririty  1 Action Riority  I1 Action

No mmnngemnt  team Akunh~IdoanoIincludcr

rqmscnW.ive  from one of the following
omces:

I. Direcbrrtc  of Engineering  md
Howing  (DEH)  or equivalent

2. Environmental Office

3. Preventive Medicine Setices

Priority III A&m Excctknt
F
E
4

A team  that  in&den  all of the following A kun Ihat includea:

rqrcaentivcn:
1. All the reprw.c~vcs  under the

1. DEH or cquivllent Riority 111 rating

2. Preventive Medicine  Services

3. Environmental O&c

4. say office

2. Repreeetivm  from the Civilian
Per~~rmcl  O!%ce, he Staff  Judge
Advocak’s  Office, and  the Public

AfiAin oh?

4. Sdcty of%? 5. Asburtos Management Control
ofiiccr

TllCtummaetslnOnthlyMdiO
rcaponsible  for &veloping  Md
hplelmnting  policy.



---a --------
l I

-,_-------- __--~-

. .

RiodtylAEtbn

Any m of lb? folkwiag:

l.No&utoabuildingmtmy

2.Altl8ktomlJuildingrurvy
pdamcdbyul~~
iElpMW’WiklUtAsbsaorHrurd
Emrpebcy  Rolpme  Ad (AHERA)
x4zdiwion  Md wilhout MACOM
emmptioa  tixnu  4lzadem

N 3.sMlp1cath4t4reMt4MlydbyM

G - -

4.h44bubBbuddingrurveyth4t&x4
rmt include My of fbs following:

a. Rtddmtirl  homing  unita

b. Ho+l  fmilitica

c. Child developme&  cm&cm  (CDCa)

d. Dep&mad  of the ~a~-~lled

PriorityIIAr#ion

Any one of the following:

A. Rckk&l  hou4ing  uftib

b. Hospital kilitiu

c. cDc4

2.Anbabc&ubuildingatrveythatdoss
notinchl&  1oopacsatofcbs
pfJ&J&jbuudingB

3.Awdren4umyrsportttmtdoslwt
imhI&Myofthofollowiqz

a. A dwaiptioa  of tbs iqccticm
Indhd

b. A list of ACBMu

c. The Iocaion  of ACBMB  (Con?)

Priority 111 htioll

Au of the fouowing:

1.AndmtoBbuilding6uneyth4t
idUdes  100 percent of the pccutkd
buildinps

2.Awrittea~umyrrportth~iocludea
4U of lhe &muttn  limted  under the
Priority II criteria plur mll  of the
following elellbmk

b. A lid of homogeneous utm

c. A demiption of Is ACBM
conditions

d. A building layout with  MUI@
IOCUiOOd

Eacdkat

Au of the followillg:

1. Annmding~eyLti
included all of the in&U&on’s
building0

2.Awritknm1myrrportth~tincludca
alloftheelcumlrsliadurKkthe
Fviority  111 cribi plus all of the
following clmtn:

a. Copied  of the field notea  and qle
lasts

b. Picturea  of the mnple  lmatioone

3. Air mnplca  mllackd where  he
lsbesaw  m4y hrve  bewme 4ihmne
UKI  dtB of these  Mmplcd

4.Anupd4teofdlebuil~gsurvey
Bhowing  CuITult 4ctivities



kc.):
3

Priority  I Actioa Priority II Actkm Prior&y  III Action Exccllcnt 5

d. A Ed of pen~~~~l  who performed
tha in8pecCon  wilh a copy of their

Crsdtl-ltih

e.AIbtoftbs-catid
4ndyzed the  Mmplca with 4 cqoy  of
their fzredcnti4l4

zY
E

/
--- -m-------- ---*------ ---I)- ----~-
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3. ASBESTOS HAZARD ASSESSMENT I~CALI

Prior%y1ktbn Priority II Action Rio* III Action EXCdkd if:

Any one of the fouowing: Any one of the following: Au of the fouowing:
5

Au of the following:

I. No-huadunumaa l.Anmbestoahumd-ti
iD~pdmfKd00  looparerdof
the ACBM found  io pwuiaj
buildinga

2. An4dxa4xtlud4achtaa~
perfolmul  on 4u of the fouowhg:

L. R&k&id  bowing  uuifa

b. Hoqital  fwilitiw

l.MXUbbrurd-UlUttS
pcrformedon  1oopaultofIhe
ACBM found  in h buildingm

2.hmmb&oahuud-maJ
mcdmd rewgnizd  by the  Army,
Fdual,  stam, local,  or boa
Mtion  ubwtw-we
orgMix4tioM

I.AobwtoehrurdMew6mwta
paformcdoo  1oopcrcuitofthe
ACBM found in mll  -on
buildings

2. An-humiIsscsament(hrtis
pa &f the illstamon’m  ab&tmlmt

Pb

. .
4. Re4lbd llou&g uuit4 c. CDcl
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Priority II Actba Priority III ktktn Excdkat
?
wu

No w&tall  o&M pluu for  &ll

Op?dOEShtlMy&tOtddy~
ACBM (including ubcan buildhg

-aYa

OpdiOOMdauinrsnrncs plwthatdo
ndincludamyobsoftbefollowing
-:

l.Notiticmiionmdlmbding

2. Eaployao  pmtdoa  ud !lKdid
NrvailluKle

3. M-dmaavmtioBparmit

1 .  oPmtioll4nd-pl&M
thtidlt&d+diOMhl
ptmxidy  dirbub ACBM and thmt
include  dl of me fouowing
d-:

A. Ndlkdon  md hbding

b. Eqloya  protsccion  mnd medical
mlmeiuAMe

5. kidic awdmnca of ACBM

6. Fbcdb+g

d. E=u-Y--

e. Pdxlic mtwdlanca  of ACBM

I. l-t-



Priority  HI ktbn FIhcdkd
5

l.Awriar.n~gplMIh~includts Awrittmtrmiingpl~thatiacb~&adl
irlfcmdon  on mll  of the following Ihe elemlstn  linted  under  the Rio&J  III
tlOSW%tl: cli~drad~bincludcdinthe

ubmor mM8gementplAn
l .Typaofalhcaoa

b.Hcal&efTcctaofmbeao~

c. L4xuionof  -

d. Dcu+ion  of the  propa me&d
fofhmdIing-

e. Mminmwm  maivitiw that dbturb
ACBM, includinp  thmc prohibited

f. I-on reepiratory  pmtection

Pm

g. kkdficmtion  of potmtd ctmmmgo to
ACBM

h. Infomutioa  on the incmmed  ri& of
hmg cancer when M employea
mohaMdioexpoeedto~

2. A written  bxiniq  pIan  that incIubes
l wmreowo hirhg  for mU  eqloym-9
working  in mmu thmt  contain ACBM



7. ASBESTQS  ABATEMENT  DESIGN  ICRITIICAL) ;1

Ririty  I Actioo Priority 11 Action Priority III Action E~celJent

No Wr mbmtemcnt  design  team Any one of the foIlowing: Au of the following: Au of the foltotig:
3

l.Adesjgnthatdoedoesno!Wthe
mquirements in 29 CFR 1926.58 or
in Stmte,  locd, or host nation
fCgUI4Ol-l#

2. Atwmhtdowtic~~Fdinrteths
plan0  4nd mpCCificrtiofM  for the
&atcment  projecfa  with Ihe Federal,
Stmtc,  locd, or ho& nation  rsgulatom

3.Atumthatdoanotdbcunnthework

with the mbmtcnlent  workera before the
mncd  mctivitiw  begin on arch

projact

I. A dcaign  that  maeta the  raquircmcnta
of 29 CFR 192658 and  of SW,
IocmI,  mnd h o s t  d o n  regulationn

2. A twm hat ccofdinmtw  mbatement
projcd  pland  and  opcetic#ionE  with
the Feded,  Sue, local, d host
N&ion rqpl~r8

3. A team  ht dincuseea  the work with
the mbdcment  workers before the
aba&ment  cctivitia begin on c&h
project

1. A team Ihat  une41  recommend4
dcaign  rwourcca

2. A tcun  tilt coordinuca  the plana
and  epcci~3c~ono  for Ihe ablttment
projects  with  the Fedal,  Su,’  , ‘~--al,
mnd host nation regulators

3. A kmn that dkussea  the work wifh
the abbment  workers before the
abatement activities begin  on each
project
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ELEMENT 9. IN-HOUSE ASBESTOS  ABATEMENT  UUTICALI 2

Priority I Action Priority II Action

Any one of the folluwing: Any one of the fullowing:

Priority III Action

Au of the following:

Elcellent
5
5

AU of the following:

I, No expoaurc  monitoring

2. No cl-cc procedura

5. No corrqdcnt pa-eon on-de

4. No b-mined  pcrno~e~  on the

mbucment  k&n

Y
II. No kun ~JOMCI  included in

=
medicAl otmcillAncdr#pirmtory
protection plvgrams

1. Exposure monitoring cfiat  is not

done per 29 CFR 1926.58

2. Aggressive air eampling  thrl is not
perfomled  M pmll of die clurMce
pl-OCOdUreS

3.SunpleaLfiatuenotdydbyan
mccwdiled  lmbormtory

4. Aabwba-containing  budding
mmterid,  getbcrmkd  during abakment
proje&, drrt ia Dot dkpod of per

Federal,  State,  local, or host nation
rquhionn

I. Erpmre monitoring dune per
29 CFR 1926.58

2. Cleu~cc  procdura  tbai include
ViRUAl  in6pcctions  Ad ampling  for
PCM  or TEM ansly&;  apgreseive
aampUng  in done as put of the
cleu~cc  proceduren

3. SunpIe analysirr performed by M

mccreditad  lmborml0t-y

4. Asbwtoncontaining  building
mmteriml,  gcntnted  during abatement
projecta, tht iR diaponcd  of per
Federal, State, local, or hunt  nation
~gUhiOW

1. AU the elementR under the Priority 111
ClitCli8

2. Wlitml  SOPS for both the O&M of
the  team’s  equipment and the
dccontaminakion  of p-ermnnel  and
equipment

3.Properrecordn~~requiredbyrll
Federal, St&, local, md hoa n&ion
regutionn;  the records  muti include
IrAining, expusure  tnonitutig,

calibrbon  ti, aample  analyses,  md
wutc disposlt

5. Abatement turn membera (including

wrpp~tl  -MCI)  who have received
Au required  trminiBg  (Con?)



9. tcon 9tI IN-HOUSE ASBESTOS  ABA’ITMENT KRITICALI 2

Riurity  I I  till Rir,ity  Ill Action

6. Team  members who arc included in

Ercellmt
3

5

m * i

the mu&cd  sulv?.iltAnce  and
t-csphbly  protection  progruns;  the
inddation  me&d survrdlance  and

rcqird0t-y protd.ion  progruna  meet
d the rcqirementa  of 29 CFR
t926.50

7. A compecnt person who is on-de  at

mu tinu8, haa  ken prqedy  trained,
and hm the ruthority  to immediately
stop dcstos  mbrtcmcnl  project8

8. An in-house  adxato~  abaicment team
thaw  baa  negative mir  machines, HEPA

VACUUIII  cluntm,  and glove bags
available  for mbatclncnt  work

- ..-- -~---m------ 0h II



10, CONTRACTED ASBESTOS  ABATEMENT  ICRITICAL)

Phrity I Action Friirity  II Action Priority III  Action

Any one of the following: Any tmc  of the foUwing: AU of the following:

I. A conbacting oftker’s  lqrcdcot4tivc
and/or  a contractor who do not have

tmird personnel

2. Contractor wo* pfurs th4t  4re 1104
reviewed by reprrsentivea  horn

DEH ador Preventive Medicine

3. No cfiti ylptkd to he colltrwtor

t4
seldon  pmcess (including previour

A - eKpcrhce)
w

4. A cob mn (iduetrirl
hygiene ovdghht)  who is

ahcontraed  by the  abatement
cmtmctur

1. Air monitoring that  is not conducted

wording to 29 CFR 1926.58

I. Contractor work +II~  thu  UC

reviewed hy rcprc~entativcs  From
DEH and Preventive Medicine:

2. Air lTKxlitoring  nunplccl  thd  are nut
dyzd  by WI accditd  Iabor~~~ry

3. written clur4nce  pro&urea  that  are

not  proptrly inIplenuntcd

2 Sclaction  criteria (including, 11

minimum, previous labcetus
experience) applied to the contractor
selection procca~

3. A cornpdent pernon  who  irr ~aratcly
nubconbrc~

4. WriUcn  clur~cc procedure8

5. Air monitoring conducted according

to 29 CFR 1926.58

Excellent

In 4dditim  to 111 of the ikme npczified
under the  Priority III criteria rrting,  I
written ctmtmct that  4llows  inkalltion

personnel to perform QA sampling of
the lhaI.3-ncnt  project

5. No wittea  cl-ptwhrea

6. hbcdmawbuilding  materid
umti4mnovedhutiaoc~of

arzcodq  to NESHAF,  St&e, local,
d host don  regubiom

7. No ti mmitutig

6. Air modoting  sunplea analyzed by
an lccrc&itad  I4boruory

7. Ahstokcon~g  building
mued, emi ia removed Md CJiEpod

of =cording  to NESHAF, St&c,
local,  MC! host  n&on regulations



No invotv-,by  CivilhI  Pa-Mad
Offkor&ePublicAffGroOf6cc

Civilian l%sxnud  ofhcc  iavolvement
intmining8ndjob&acepthlmfor

4dX&8-Wortar

civiliM  PclDonDcl  ofiica islvdvemenl  to
Qe exleat  mMtiod  in me Priority
II m-it&a  rating, d Public Afhin
office involvemenl  in public rclationn

Alring  alsbc8bs~~prvjccta

4
Civilinn  Fkmod Of&x  involvtment  in
bking,  job dwlipti0M,  ctiffmnti4f  or
bazmd pay,  and job contingencies  be to
phyaicd fitrEna  of the worker;  Public
Affaira D&e involv-  in public

rehtio!ltl  during the 4abMos  4bucment

Projects

x
1) II .I
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USTALklO% ASB%STOS  RA%AG- PROWAH
OVRRUL  RVALUATIW RATulo (Con'tj

Key :
Priority I action: Immediate mandatory action required.

>
ir

Priority II acti&: Mandatory action required.
Priority III action: Ho mandatory actim raquiibd.
Excellent: lo actions needed.
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A P P E N D I X  B
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2275.6 Federal  Register  / Vol .  51, No.  119 / Friday,  June 20, 1988  / Rules  and Regulat ions

The employer i8 required to obtain 8
~~:!en opiruon  fmm the examining physicxn
con~aming  he resulh ol the medIcal
eTsri+.lne:13n:  Ihe physiuan’r  oplcioa 8~ :o
whether Lhe  employee  hae  any dekcted
medlctll  condltlonr  thaf would place the
employee al LT.  increased  nsk of cxpnsure-
wlarcd diaease:  any reccmmzzded
l:mn:ta!lona  oz the employee or on :he UC ol
petsor.al pmrect~vc equipment and  8
slalement that he employee hsa been
::.formed  by the phy6lcian  of the reauita  of
DC medlcal  ex:emlnatlon  rnd of any med:ca;
~~rdit~om related  IO esbeator.  tmmollre.
sr.thophyllita. and actmollle exposure rbaf
requlm further  rxplsn~flon  or tree3r;enl.  ??IIS
w:len opinion mwt  wt reveal rpei,fic
Z”.nd~ngs  or haposer unr-zlatcd  to exposure
lo asbentos.  tremolite. anthophylhte. and
acf:nol~te.  and a copy of Ihe opln~on  muat be
pTG.w,lded  to the affected  employee.

PART 1926+AMEHDEDI

5 PJI au!horitg citation is added IO
lbpart D of Part 1926.  to read a3
,!lows:

Authority  Seca  4 6. 8 Occupa:iono!  Safely
and Health Act of IW?O  3 U SC. 553. ti:.
W- Set 1F Coc::acf  V.‘ork  Hcura  and
Safc:y S:snda:ds  Act (Cor.s~~cf~on  Safely
Act]. M L’.S.C.  333. and Secrelary of Labor’s
orde.7 12-71  (36 FR GM).  b-76  (41 FFi  m9).
or ea3 !4a FR 35736~.  8~ eppi~cable.  Sections
19~.551cj  and 1928.58  alw Insued  under 211
cm Pan 1811.

8 Paragraph [c) o! 5 :Q?? $5 is hereby
rti-:sud  IO read a6 foilows.

. . . . .

!c) Paragraphs (2) and (b) uf thle
section do not apply to the exposure of
empioyees to alrbome  asbeslos.
iremol~~e. anthophylllle.  or actlnollte
dl;st. 1%2ie;.ever my employee 18
expoaed to airborne asbes\os. tre.mo!l:e.
ant.$ophylllte.  or actinoi:te  du8: the
requiremenle  of 1 1928.58 of thin lltie
shall app!y.

7. A new PlB26.56  18 added to Stibpart
D to teed &I foliowti:

p 1926.56 A&ado& tmmollim,
~ynlto, ad md.t-dlta.

[a) Scope and appllcotion. Thor
section applier to all conatructlon work
a8 deftned ln 28 CFR lWKt.lz(b).
‘rlcluding but not llmited 10 the

Ilowlng:

(I) Demolitiun  or salvage OF structurea
where asbeato8.  tremolite, anthophyllite.
or aclinolite ia present;

(2) Removal or encapsulation of
malerials contaming  asbes:os,  tremollle.
anlhophyl!lle. or ectiolile:

[3) Con6Uuction. alteration. repair.
ms:n:ennnce. or renovation 0;
~:.-u::zes. substra!es.  or po:!!or.s
t-.e,eieoi. that con\a:n asbestos,  ttezolite.
ar.!hcphy:ille. or actmoiite:

(4) ~nal~!~s:ion  of product8 conra1nir.g
a:bes\oe. tremoI.!e.  anthophyihte.  or
8C!i.lC!i!e:

‘5; Asbes:og. tzmo:ite.  ar.:.ic;hyllite.
cr.5 actifiolite spil!,‘energer.cy Leanup:
a-6

(6: Tran~porta:,on.  d:spcsa!. s:or&ge.
or cc::a;;.ment  of ssSes;~6.  tremoli:e.
an!hophj~ilte.  or aclino!;:e or product8
COntai;iing  asbesLo5.  ti:iLYLte.
a-:hophyLiite, or ac!;:,L.te  on the alte or
lo:a:lon at which cor16~n~ctio~r  activities
are perfoxed.

(b) Defin:tic,z5.  “Act:cT: levei“ mean8
an sirbome  concec!ration  of asbestos.
tremolite. an:hophylli:e. actinollte. or a
combination of these m!nerals  of 0.1
fiber per cubic centimeter (f/cc) of air
calculated as an eight (al-hour  time-
weighted average.

“Asbestos” includes chrysuliie.
amo31!e.  crocidoli!e. tremoiite asbestos.
anthophyl:ite asbestos. aclinolite
asbestos, ar.d any of these mrnerale  that
haa been chemically treated and/or
a!fe:ed.

“.4ssislznt Secretary” means the
.4ss&tant  Secretary of Labor for
Occupational Safety and Health. L’S
Department of Labor. or designee

“AuthorLed person” mean8 any
persor,  authorized by the employer and
reqcired by work duties to be present in
regulated areas.

“Clean mom” mean3 an
uncontaminated mom havl-g  fac!!~f~cs
for the s!orage of emp!oq.ees’  s:reet
clothmg and uncontaminated materials
ar,d equipment.

“Competent person” mean8 one who
ia capable of identifying existing
asbeetos. tremolite. anthophyllite. or
sctinolite  hazard0 in Ihe workplace and
who ha8 the authority lo take prompt
correc!ive mea8ure8 to eliminele them.
a8 8pecified  in 28 CFR 1928.32(f).  The
duties of the compelent person  include
at least th? following: establishing the
negative-preseure  encloaurc. eneuring  Its
integrity. and controlling entry to and
exit from the enc)osure:  ruperviaing Enj
employee exposure monlforing  required
by the rtendard;  cnaurlng  that all
employees  working within ruch an
enclosure wear the appropriate perlc :a1
protective equipment. am tralned Ln ?
use of appropriate  methods  of expon e
control. and u80 the hygiene facllltie

and deconfaminntion procedures
specified  in ‘be a!ar.da;d. and er,su::ng
that engineering con:rols  in tise  are in
proper opcra!ing cond~t!o:.  and are
funclionmg  properiy.

“Decontamination area” means an
er,closed  area s2jacrr.t ani cor.necfed
!o :he reg:lated  area a?;i :c?.s:s:;r.g of
an ecuipmer.!  room. sh:?~c; 2:c-a. an2
ciebc rcon.  which 15 used for IAe
decjaiaminalion  of wJrL.frs. 5~i;atcridls.
and equipment cocfi:mir.a!ed wi:h
asbeslos.  tremolite. anthcFhkiii:e. or
actiF Ile.1

“Densli:ion” meac:J  the wrecking or
lakiq cllt  !~,f a!Ty !cad-szp=or!!ng
struc:1;raI member and eny re!a!ed
razing. removing. or stripping of
asbeslos.  lremol:te. a-:r.c;lhyi;:te. or
ac:moi;re products.

“C:rectot” means !he DIrector.
National Institute for Occ~;palional
Salefy and Health, US. Drparrment  of
Health and Human Scrvicos.  or
designee.

%-r.ployee exposure” mean8 thtrt
exposure IO airborne aabeutos.  tremullte.
anthophyllite. actinollte. or a
combination of these minerals. that
would occur if the employee were not
using respIretory  pmtective  equipment.

“Equipment room (change room]”
mean5 a cuntanlinated mom located
within the deconremination  area that is
aupplied with impermeable bag: or
containers  for the disposal of
contaminated pmtective  clothing and
equipment.

“Fiber” mean.8 a particulate form of
asbestna. tremohte,  anthophyllite. or
actinolite. 5 micrometer8 or longer. with
a length-to-diameter ratio of at leaat 3 to
1.

“fligh-efficiency particulate air
(HEM] filter’.  means a filter capable of
trapping and retair.ing at lcnst  99.97
percent of all monodispersed particles of
0.3 micrometer8 in diameter or larger.

“Regulated area” mean8 an area
established by the employer to
demarcate area8 where airborne
concentratlona  of sabeslos,  tremolite.
anrhophyllite. actlnollte. or a
combination of these minerals exceed or
can reasonably L expected to exceed
the permj88ible  exposure limit. The
regulated area may take the form of (I) a
temporary enclosure, an required by
pe:-sgraph  (e)[e)  of tis eection. or (2) nn
area demarcated in any manner that
minimizes the number of employee8
exposed to asbestos.  tremolite.
al.thophyllite. or acholite.

“Removal” mean5 the taking out or
etripping of asbeotos.  tremolile.
anlhophyllitc,  or actlnolite or materiala
containing arbestos. ternolite,
anthophylllle.  or actinolite.
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“Renovation” rneana the modifying of
any existiw atr~tu1-12.  0~ portion
thereof. where exposure to airborne
asbestos. f.remoli!e.  anthophyHite.
acllnolrle may result.

“Repair” means wethauling.
rcbuiIding.  reconstructing. or
recondiitioning  of structures or
subatrutep  where asbestoe.  tremotile.
anrhophyUite.or  actinolite ia present.

“Tremolite.  anthophytlite and
sclinolik” means the non-asbestos form
of these minerals. and any of these
m:::era!s that have been chemically
treated and/or altered.

[cl Permissible exposure  limit (PAL].
The employer shall ensure that no
employee is exposed IO an airborne
concentretlon  of asbestos.  bemolitc.
anrhophyllite. actinolite. or a
combination o-f these minerals in extesa
GI 0.2 fiber per cubic centimeter of air as
an eight (81  hou  time-weighted average
(TLVAJ. a3 determined by the method
prescribed in Appendix A of this
scctlor, or by an equivalent method.

(d) Communication among employers.
On multi-employer workailea. an
employer performing asbestos, tremolite.
anthophyllite. or actinolite work
requiring the establishment of a
regulated area shall inform other
err.plo~ers  on the site of the nature of
rhe employer’s work wilh asbestos.
::c,~ol~te. anthophyilite.  or actinolite
h::d of the existence of and requirements
pertaining to regulated areas.

(e) Regulofed areas-(l) G.s;leml.  The
employer shall establish a regulated
area in work areas where airborne
concentrations  of abbestos,  tremolile,
ar.tbophyllite. ectinolite. or a
combination of these minerals exceed or
can reasonably be expecled  to exceed
:he permissible  exposure limit
prescribed  in paragraph [c) of this
3uLtlon.

(2~  Demarcation. The regulated area
bF,a!l be demarcated in any manner that
mlnlmizee  the number  of persons within
the area and protect8 persons outside
Ihe area from expaure  IO airborne
concentretions  of asbestos. tremolite.
anrhophyllite. actiinolite.  or a
combtnaticm  of rhesc  minerals in excess
of rhe permiesible exposure limit.

(3) Accese.  Acceee  IO regulaled areas
shall be limited to authorized personn  or
to peraons authorized by the Act or
regulations issued pursuant  therelo.

(4) Respirators. All persona enlering a
regulated area ehall be supplied dth a
respirator. selected !n accordaase with
paragraph (h)(2) of this section.

(5) Pmhibifed  ocrivilies.  The employer
bhall en3ure that employeea do not eat.
drink.  smoke.  chew tobacco or gum. or
bpp~y cosmetics  In the regulated area.

(6) Requirements for asbeslas
removal, demolifion. and renovafion
operolions.  ii.1 Wherever feasible, the
employer ahall  eohblish negative-
pressure enclosurer  before commencing
removal. demolition. and renovation
opera tim-is.

(ii] The employer ahall  designale a
compelenf  perDon to perform or
supervise the following duties:

(A] Set up the enclosure:
(B) Fneure the integrity of the

enclosltre;
(C) Control entry to and exit from the

enclos,3rrz;
(D) Supervise all employee exposure

monitoring required by thin section;
[El Ensure that employs working

within the l ncloeure wear protec!ive
clothing and rerpiratora  as required by
paragrapha (i) and (h) of this acction
and;

(F) F.nrure thaw  employees are trained
in the use of engineering controla work
practices, and personal protective
equipment;

[G) Ensure that employees use the
hygiene fecilitiee and obaene  the
decontamination proudures  rFified in
paragraph [j] of thie section: and

(HH]  Ensure that engineering controla
are functioning pmperly.

(iii] ln addition to the qualifications
specified in paragraph (b) of this
section. the competent person #hall IX
trained in all aspects of asbestos.
tremolite. anthophyllite. or actinolite
abatement. the contenta of this
standard. the identification of aabeetos.
tremolite. anthophyllite. or actinolite
and their removal pmedurea.  and other
practicea for reducing the hazard. Such
training shall be obtained in a
comprehensive course. such aa a course
conducted by an EPA Aebeetos Training
Center. or an equivalent course.

(r) Exposure moniforintil) Ceneml.
(i] Each employer who has a workplace
or work operation covered by thfa
etandard shall perform monitoring to
determine accurately  the airborne
concentrationa of aabeetoa, tremollte.
anthophylllte.  actlnollte or a
comblnatlon  of thene minerala to which
employeer  may be exposed.

(iv) Exccprionr  For small-scale. short-
duration operationa, such an pipe repair.
valve replacement. Installing electrical
conduits, tnetalling or rcmovlrtg  drywall.
roofing. end other general building
maintenance or renovation. the
employer is not required to comply with
the requirements of paragraph (e)(e)  of
thla section.

(ii) Determinetlona  of employee
exposure rhell be made from breathing
zone air ramples  that are represenrarlve
of thr: &hour  IWA of each employee.

[iii] Representative &hour TWA
employee expoeure nhaH  be determined
on the basis of one or more samples
representing full~shift  exposure for
employees in each work area.

(2) fnitiol  moniroring.  (i] Each
employer who has a workplace or work
operation cGvcred by this standard.
except a1 provided for in paragraphs
(fj(Z)(ii)  and (r)(Z)(iil)  of thin section.
shall perl arm inilial monitoring al the
initiation >f each asbeatoa.  tremolite.
anthophyl,ite.  actinolite job to
acrlurately tietermine the airborne
concenlratioqa  of asbestos.  tFemolite,
anthophyllite. or actinolite to which
employee8 ma;’  IX exposed

[ii) The employer  may demonstrate
that employee e;:posuree are below the
action level by means of objective data
demonstrating  that the product or
material containing aebeetom.  tremolite.
anthophyllite, actinolite. or a
combination of there minerals CBMO~
release airhme fibers in concenbationq
exceeding the action level under those
work conditiona having Lbe greateat
potential for releasing asbestos.
tremolite. anthophyllite. or actinolite.

[iii] Where the employer har
monitored each asbeatoa. tremolite,
anthophyllite. or actinolite job. and the
data were obtained during work
operations cond>Jcted  under workplace
conditiona closely resembling the
processes. type of material, control
methods. work practices. and
environmental condition1 used and
prevailing In the employer’r current
operationa. the employer may rely on
such earlier monitoring resulta lo mtisfy
the requirements of paragraph (f)(2)(i) of
this section.

(4) Termination ofmonitoring.  ff the
periodic monitoring required by
paragraph (f)(3) of Lhin  rectlon reveala
that employee exposures. aa indicated
by rretiaticelly reliable meaeurementr.
are below the actlon level, the employer
may discontinue monitoring for thome
employeea whose exposurea M-U
represented by such monitoring.

(3) Periodic moniforing within
regulufed areas- The employer shall
conduct daily monitoring  that la
representative of the exposure of each
employee who Ir araigned to work
within a regulated area. Excepfion:
When all cmployeea within a regulated
area are equipped with supplied-air
respiretom uperated  In the positive-
pressure mode, the employer may
dispense with the daily monitoring
required by thin paragraph.

(5) Method ofmonitoring  (r) All
aclmplea  taken to aatlafy the monitoring
requirementa of paragraph (r) of lhta
nectlon shall be personal aamplea
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0
collected following the pomcedures
specified In Appendix A.

(II) AU ramplec taken to aatlefy  the
monitoring requlrementa of paragraph (fj
of MB rectlon shall be evaluated using
the OSHA Reference Method [ORM)
rptiffied  ln Appendix A or an
uqulvalent countFng  me*Slod

wltb the pennisaible  exporure  limit
prescribed  by paragraph (c) of this
4ecUon:

(A) Local exhaust ventilation
equipped with I-EPA filter dust
collection ayatems:

(ii) ln work operations such as
maintenance and repair actlvitiea, or
other activities for which engineering
end work practice controls art! not
feasible:

(iii) If an aqlzlvalent  method to the
OIW II used. the employer rhall ensure
that the method meeta  the following
cilteria:

(A) Replicate exposum data used to

.

eJtahllsh equivalency are collected in
side-by-llde 5eld and laboratory
comparieonr:

p) The comparison tndicaten  that WI
percent of the aampler collected in the
range 0.6 to Z-0 Umea  the permlsrible
limit have an accuracy range of plur or
minus 25 percent of the OF&l reallIt
-4th a 65 percent confidence level a~
demonohated  by a atatirtically valid
protocol: and

(Cl Tbe aqulvalent method is
documented and fha resulta  of the
comparlaon  tenting m-a  maintained.

(iv] To retMy  Lbe monitoring
requirementa of parapph [f). employers
shall rely on the results of monitoring
analyslr performed by laboratorier that
have Lnrtituted quality assurance
pmgramr  that Include  the Tlementn

0

prescribed In Appendix AZ
‘:< (6) Employee notificolion 01

manibring  rerrulls.  (i) The employer
ahall notify affected employeea of the
monitoring results that reprelent that
emplOycc~B  exposure AI loon 86 possible
following receipt of monito

2
remlh.B.

(Ii1 The employer ahall  noti affected
employee6 of the rerulta of monitoring
reprerenting  the employee’s  expoawe In
writQ either individually or by posting
al A centrally located pke that II
accessible  to affected employeea.

(7) Observation ofmoniforiqg.  (i) The
employer nhd  provide affected
employeer or their derignated
repns4anlauvsr  An oppoKunity  10

observe any monttoring  of employee
exporum  to arbestor. tremolite.
anlhophylllle.  or ACilnOut%  Gonducted in
accordance wiLb this rectlon

(il] when  observation of the
monitoring  of employee exporum  to
arb-zertos.  tremollte, anthophylllte, or
rctlnouta  m&t?B  entry klto an ama
where the I.M of protective clothing or
squlpmsnt  l.s re ulmd.  the observer ahall
be provided  wl P and bs mqulmd to uee
ruch clothing and rqulpment  and #hall
corn 1y WILL alI other  applkable rafety
and %ra1t.h  pmdruea.

(g) Mdhodr  o/comp/fa-t~.~l)
En@nssti~ contrub  and work
pmcrlcar.  (I) fhe employer rhall  uw one

0

or my camblnadon  of Lbr following
control 1110thodr  to l chlove wmpllrnoe

(B) General ventilation ~s!ez-r:
(C) Vacuum cleaner8  eq;iFpec!  wit):

HEPA  fil tera:
@) hClOBWC  Or iEO!RtiOn O! PTS~SS?6

pmductng eBbeaton.  timoiita.
enthophyllite. or rcUnoli!e  de!:

(E) Une  of wet methoda.  wefti-
agents, or removal encapculanta to
control employee expoeures ci,ti~t
aebeatos; tremolite. anthophyllite. or
actinolite handling+rnixlng.  remova!.
cutting, eppllcation. and ueanip:

(0 bUlpt CiiBpO4d Of W$Etel
contaminated with  arbcstor. tremo!ite.
nnthophyllite, or ectinolite in leak-tight
containem;  or

(G) Uae of work practices or other
enginee&g controls that the Aseistant
Secretary  can show !o be feasible.

(ii) Wherever the feasible engineering
and wdrk practice controla  described
above are not sufficient to reduce
employee exposure to or below the limit
prescribed in paragraph (c), the
employer ehall  use them to reduce
employee exposure to the lowes! levela
attainable by theee controls and shell
supplement them by ti$z une of
respiratory pmtection  that complies
with the requirementa of paragraph (h]
of hi5 oection.

(2) Prohibitions. (i) High-apeed
Abrasive diEC lawl that are not
equipped with epproprlate  engineering
controls ohall not be used for work
related to arbestoa,~tiemolite.
anthophyllite. or actinolite.

(ii) Compresred  air shall not be uned
to remove aabestoa. tmmolite.
anthophyllite, or actinolite or material8
contain@  asbestos. tremolite.
enthophyllile. or ectinolite unless the
compreued air Ia wed In conjunction
with an enclosed ventilaUon ryntem
derlgned to capture the dust cloud
created by the compreraed  sl.r.

(iii) Matedab  con- anbefIo8,
tremolite.  antbophyktc.  or rctinolite
ahaLl got be applied by rpray methods.

(3) cnpfoyw  rotorion  The employer
rhall not u.ae  employee rutatlon aa c
tnearu of campUnnc4 with the exposure
Ihit prerdbed  LU  paragraph (c) of tiiL
reclion

(h) Raspimfoty rofection.--f~~
Cenud The ampPoyer ahau ~nv!r!?
mrptratom.  md kaWk  Iha! hey e,ru
ursd, wham m &d by thlr recttan.
Reaplfalon  rha91 k wed In the
following ckumr~cor:

(I) w lhs htand  necersara~  io
hrld  or lmplsmenl  feulble  enginee ‘.P
and work prrcth  controla:

(iii) LT work ri:uationr where feasible
e.-.3lncetir,g  and wcrk practice ccntrols
zre r.o: yet sZxienlt0  reduce exposure
13 oi be!ow tie exposure limit: and

:i~) b ezmrgencies.
;2: Resp?mtorselectjon.  (1) \Yhere

re:p:rators a.-z used. tile e~:p!oyer shall
se!ect  am! prorld~. at no coat to Lhe
ompioqee.  ihs a??:opria:e  respirator a8
f?eii.?rd  in Table D-I. and she!! ensure
that tie employee use8  the respirator
provided

iii) The employer ahall  select
respL-atorn from among Il:ose joir.:!y
apF;oved  81 being accepts& for
protection by tire Mine Safety cr,d
Health AWstration (MSHA) and the
Na?ional  lnatitute for Occupational
Safety and Health [NOSH) under the
provisions of 30 CFK Part 11.

(iii) The employer shail provide a
powered. air-purifying respirator in lieu
of any negative-pressure respirator
specified in Table I%4 whenever.

[A] An employee chooses to use this
type of respirator; and

(8) This respirator will provide
adequate pmtection  to the employee.

TABLE D-4.--RESPIRATORY  PROTECTION FOR
ASBESTOS. TREMOUR AWW+WVL~E,
AND kmmxm  FIEERS

(3) RPapiruCo,-  pmgmm.  (I] Where
reaplratory  protacllon  la ured. the
cmployti: qh*.Ii  tngtitute  a mapirator
program ln eccodenw  with 28 CFR
lQzo.lw(b).  (d), (c), and (f).

(ii] The employer Dheu  permit  each
CmplOycU  who UlcB A filter reapiretor to
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r.hdnae  the filler elementa  whenever an
:::crease In breathing resistance is
detected and shall maintain an adequate
su>ply of filter elements for this
papose.

(Iti) Employees who wear respirators
shall be permitted IO leave work areas
to wash  their faces and respirator
fiicepieces whenever necessary to
prevent ekm imtation associated  with
rcsplrator  UBC.

1’~) NO employ-ee  shall be assigned to
tu~ka  requiring  the uBe of respirators if,
based on hin or her most recent
eAzr;,;aatlon.  an examining physician
determines that the employee will be
Enable to function  normally wearing a
rcspwalor.  or that the cefety or health of
the employee or of other employees will
be iImpaired by Lhe use of a respirator.
Such employee shall TV alreigned IO
sna:her job or given the opportunity to
rransfer to a hffetent  position the duties
of which he or she ia able to perform
with the same employer, in Lhe -me
geographical area, and with the Bame
semonty.  etatue,  and rate of pay he or
&e had just prior to such transfer. if
such a different position Is available.

(4) Respjmtor fif lesfing.  [i) fhe
employer shall ensure &at the respirator
Iss;led  to Lhe employee exhibits the least
possible facepiece leakage and that the
resd:rator  II fi:led proper1

(II) EnrFioyera  shall pe arm ettherx
qaantltatlve  or quu!ltatlve face fit teat8
at the tlnc of mltlal fitting and at least
L-very  8 montha hereafter for rach
c=-.j;oyee  wesnng  a negative-pressure
rvsplrator  The quahtatlve  fil te81~ may
:,c used only for tcstmg  the fit of half-
::.e sk resp~rs~ors where they are
;iuzlted tc be worn. and rhall LM
LrJnducred  in accordance with Appendix
C The testa ahall bz used to elect
far.e?)ecel that provide the required
p:utectron 81 prescribed tn Table 1.

[I) Pmfect~ve  clodt;ng--(l)  Geneml.
The employer rhall provldc mnd  require
l’ce use of protectwe  clothing  ouch 81
coveralls c4r similpr wholbtiy
clothng.  head coveringa  gloves. and
foot covering8  for any employts
exposed  to airborne concentratlonr  of
tlrbestor,  tnzmohte, anLhophylLtc.
ucunohte or a combination of these
rrmerals  that exceed the permiooible
exposure Lirmt prescribed In paragraph
(c) of Lhu  recuon

(21  sundering.  (I] Tht employer rh&ll
CMLLTB hat hundaring of contaminated
dothhing ia done M na lo prevent Iba
relears  of &borne arbeatol.  tramolite.
anthophyllite. acUnolita.  or a
comblnatlon  of therti  mlnetal8 in ~XCCU
of tht exporum  Iiml\ preacrlbed  In
paragraph (c) of Lhir ra~tlon.

(Ii) Any employcf  Who  glvel
Lonteminated clothing lo another person

for laundeting shall Won-n ruch  person
of the requirement In paragraph (i)(Z][i)
of thin  section to effectively prevent the
release of airborne asbestos. tremolite,
anthophyllite. actlnolite, or a
combination of these  minerals in exceaa
of the exposure limit prescribed In
paragraph (c) of thin  reclion.

(3) Contaminated clothing.
Contaminated clothing shall be
transported in nealed  impermeable bags.
or other closed. impermeable containers,
and be labeled In accordance with
paragraph (k) of thin  rection.

14) hatecfive clothing for removal.
dekblitian.  and renovak  opemtia~s.
(i] The competent pemon ahall
periodically examine worksuita worn by
employeea for ripa or tears that may
occur during performance of work.

(ii] When rips ot tears are detected
while an employee ie working  within a
negative-preaeure  encloeure. ripe and
tears shall be immediately mended, or
the worksuit shall be immediately
replaced.

(j) Hygiene facilities ondpmctices-
(1) Ceneml. (i] The employer shall
provide clean change areas for
employees required to work in regulated
areas or required by paragraph (i)(l) of
this oection  to wear protective clothing.
Exception: In lieu of the change area
requirement specified in paragraph
(j)(l)(i].  the employer may permit
employees engaged in small ecale.  short
duration operationa. aa described in
paragraph (e](6) of thin section. to clean
their  protective clothing with a portable
HFPA-equipped vacuum before luch
employees leave the area where
mamtenance  wan performed.

(11) The employer rhall ensure that
change areae are equipped with
separate alorage facilities for protective
clothing and street clothing. in
accordance with section 1810.141(e).

(~ii) Whenever food ot beverages are
consumed at the wotkrite  and
employeel  are exposed  to airborne
concentrationa  of nabeaton,  tremolite.
antbophyllite.  actinolite. ot a
combination of theas mInerall  ln exceaa
of the permlraible  exporure limit. the
employer rhall provldt  lunch areaa in
which Lhe  alrborns  concentrationa of
arbealos. tremolita.  anthophyllile.
actinolite. or a combination of these
mlneralr  art below Iht actlon level.

(2) Requinmenh for mmovol.
demolition. and renovation opsralions-
(I) Decontamination urea. Except for
amell tcalt. rhort duration  opetallona.
ee deacrlbed  tn paragraph (a)(a) of file
section.  tht employer  rhall tttabllrh a
decontanUnaUon  uaa tha! Ir adjacent
and connected to lht regulaltd  araa  for
the decon~amlnatlon of smployatl
contaminated with arbtnroe.  trwmolile.

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

(ii] C/eon  mom. The clean room shall
be equipped with a locker or
appropriate storage container  for each
employee’s use.

(iii) Shower oreo.  Where feasible.
shower facilities ahall be provided
which comply wilh 29 Cfi
1910.14Ud1131.  The showers ahall be. ,. ,
contiguous  both to Ihe equipment room
and the clean change room, unless the
employer can demonstrate that this _
location ia nat feaeible. Where the
employer can demonatrete that it ie 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 worksuita
using a HEPA  vacuum before proceeding
to a shower that is not contiguous to the
work area: or

(B) Remove their contaminated
w-orksuith don clean workeuite.  and
proceed to a shower that is not
contiguc;ls to the work area.

(iv) Equipment mom.  The equipment
room shall be supplied with
impermeable, labeled bag3  and
containers for the containment and
disposal of contaminated protective
clothing and equipment.

(v) Decontamination oreo  entry
procedures. (A) the employer shall
ensure that employees:

(I) Enter the decontaminetion  area
through the clean room;

(2) Remove and depoait street  clothing
within a locker provided for their use:
and

(3) Put on protecrive  clotI-@ and
tespitatory protection before h?aViIIg the
clean room.

(B) Before entering the encloaw.  the
employer shall enlure  that  employeea
pear through lht equipment room.

(vi) Deconfaminotion  area exit
pracedume.  (A) Refon,  leaving the
regulated area.  the employer rhall
tnturt  lhal tmployttr remove all groat
conlamination  and dtbrir from their
pmlectivt  clolhing.

(81 Tht employer thall cnturt  Hal
tmploycaa  rtmovt  thtlr prottclivt
clothing &I tht equipment room and
depotlt  the clothing La lab&d
lmpermeablt  bagt or contalncn.
(C) Tht employer l haU tnaurt that

employttt do not rtmovt tialr
rclpiraton  In the aqulpmonl  mom.
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p) The employer rhalt anaum that
employeea rhower prior to enterlng the
clean mm

(E) The e;nployer *hall e~um thaf
aft& ahowe&-cmployeeer  enter the
claan  r[Klm l&ore changlrg tnto Itreel
clothal.

(k) Communication ofhotoda  LO
empfope~l) S&IL (il Warning  rignr
that demarcate the regulated area &hall
be provided and dirplayed at each
location whem alrtmne  concentration4
of arbeato&. ttemolito,  anlhophyltite.
actinolite. or I mmblnation  of theas
mlnersl~  may be In excou  of lha
exponuru limit prescribed in paragraph
(c) ol thh ~ectlon. Signa  ahell  b-a posted
et such n distance from luch a lr>ceUon
that an employee may mad the aigru
and tie necessary pmtectlve  atep~
before  entering the area marked by the
tligm

[ii] The warning aignr required by
paragraph (k)(l)[i]  01 thir section rhall
bear ho following Information:

DANCER

ASBESMS

CANCER AND LUNG DISEASE

AUI-HORIZED PERSONNEL  ONLY

RESPIRATORS AND PROTECTIVE
CLOTHWE  ARE REQUIRED LN THIS

0

(III) WII~IX mlneralr ln the regulated
area am only tnmolite,  anthoph Itits or
actinollte. the employer may repiace Ihe
term “aAbeAlor” with the apprupriale
mlneral name.

(2) LOMB. (i) Labelr @hall  k affLxed
to all
tmmoP

roducti wntalning  arbertor.
its. anthophylllte. or l cthol~~s

and to all containen  contw such
producta.  ~ncludi~ wanto contahem.
Where fearlble.  lnrM.led arbertoa.
tremollts. anthopbyllIte. or ecttnolite
product  rhall contain a viaiblo  label.

(II) Lab& shall k printed ln large.
bold lcttsn on a contrarUng
backgruund.

f

(Ill) Lnbalr  Ihall be ured in
accordance with  tha rwqulrementl  of 29
CFR  1810.1200(r)  of OSHA’o  Hazard
Communlcetlon  standard  ond lhall
contain Lha folowQ Inlormatlon:

DANGER

CONTALNS  ASESTOS  FLBERS

3 AVOID CREATING DUST

CANCER AND LUNG DISEASE

(Iv) whom dnordr to k labeled are
only tmmolita, anlhophyllltr  and
acllnolll*,  the employer may replucr the
term “arbortoe”  tith thr appropriate
mlnerel nama.

( hbcir  dd.l mnlakl a werdng

ate.-ment qainut breath
“-R

airborne
at. ctor, tremolile.  enlhop ylllte. or
A( lOlil0 flkn.

.*I) The pmvirlonr  for lebelr mquired
b: para

‘$
plu (k)(2I~lHk)(~I[1v;  do not

apply w, em:
iA) a~bertol,  timollts, anthophyllits.

c nctinolitr fiben have ben modified
by I bonding  agent  mating. bmdez, or
ohr mntarial provided thaw  t!e
manufacturer urn dcmomepte  Lhat
during any manonably for-seeable use,
handling.  atomge,  dirporal pmcesdng,
br transprtatlon  no alrbome

h ncentratlonr  of aa~cltoh  tmmolita.  j
rr.thophyLUto.  actinolite. or a
combination of thew mineral fibem In
exwaa of the action level will h2
mlearad.  or

&I) robertor. trwmolite.  anthcphyllte,
actlnolite. or a wmblnetion  of there
mineralr  II prerent  In a product In
concentratlonr  leu Lhan 0.1 pennI by
welghl

(3) Employee infomotion  and
hiniw. (I) The em loyer lhall institute
a training ptogmm  ot mll employee8P

:~~;,~~~~~~~~~~~~~~~I  Of
ectinollt~. or I mmbinetion  of theas
mlnerelrlnexw~roItheackn  level
and ahall eruura t&r partidpatlon  III
the P-

(il) Trelnlng ~ball k provided pdor to
or et lhe time of Wtlel asalgnmenf
talesa the employs  bar received
cqulvalcnt lm

T
wlthin the pmvlour

12 month& and l l cart AMUAlly

thereafter.
(iii) The treln.@ program Ihall be

conducted Ln a manner that the
employee ia able to understand. The
employer ahall annum that aach etch
employee 11 Informed of the following:

(A) Melh4e of mcgpllring albentoa.
ttemolits. anlhoph elite. and actinolite:

(B) Tbe be&h affectl aarocieted wilh
srbertor.  tnmolite,  antiophyllite,  or
actinollte ax euru:

(C) The top”etlotuhlp between amok@
end nrbeatol. hsmollte.  enthophyllite,
and acUnolite  b produdng  lung cancer:

(D) The nature of opsratione  that
could result In oxpoeure  to anbentoa.
timollte. anthophylllte. and actinolits.
the impotince  of necerrery pmteclivo
contmla to mlnimke sxporum  Including.
a~ applicable. enginasrQ controls.
work rectlcer.  mrphton,
house Eteph procadumr,  hygiene
faclllUor.  pmtrctive dothlng,
docontamlnatlon  promdwe.  emegency
procedume,  end wants dllporal
proc4dum8.  md any necsarary
Inrb-uctlon  Ln the u4a  of Lhoao  contmlr
and pruccdumr;

@] The purpose,  pmpor uIe, flltlng

hkuctlonr. end ItmltaUonr  of

or) na appropriate  work practicea  for

perforrnlng  he aabeeatol.  tremolile.

anthophyllit~  or actinolite Job: and
(C] Mudical  mrveLllanW  program

requlremcnt4.
VJ A review of thi# rtandarh

ir.dudtng appendicar.
(I) Accwu  Lo truining molerida.  (i)

The employor #hall make readily
svailabls to aLI affected employees
without colt all wrItten matarlalr
relating to the employee Prlning
ptograr4  lnducung  I copy of Lhihil
regulallon

(ii) IIe employer rhell pruvlde to the
Assistant %cretary  and the Duector,
upon requenf  all Information end
training matartalr  relating to the
employee Infotmatlon  and training
PV

fl) Howthep~1) Vacuuming.
Whem vwawfdq  mcthodr am selected
HEPA  ffltsti Vacuuming squlpment
mult  b IL+cd The sqdpment  rhall be
used and emptied In a manner that
mintmha  the tecnhy  oi arbestoe.
bzrnollts.  ehOphylllle.  Oi ectinolile

into Ibe *rorkPlem.
(2) Wmta dispel.  ,Uxrtor  waste.

mop.  &brl* &s, contatnerr,
equipment,  and contnrnineted clothing
consigned for dirpo~l  rhall b collected
and dinposed of Ln realed. labeled
Impermeable w or other cloned,
label4 i.m~nneable  contaInera.

(m) Medical rurveillan~l)
Genera&(l)  Kmployoa  covered. The
employer rld ln.Wutr l m~dlcal
rurvcillan~ w for 111 employees
engad in work Involving lrvolr of
aobeltoa  tmmollta, mlhophylllte.
actim-llte cu a amblnetloa of theas
miner& at ot above the action level for
30 or mom day* par ; -ax, or who ate
required by Thor rection  to wear
negative pmwun meplretcln.

[II) lLx&ofian by u phyricion.  (A)
The em loyar &all 4nau.m lhnt all
medh Pexuabetiona  and procedures
am pdotmd by or under the
eupenlrlon  of a Ucenoed phyalclen. and
am provided at no coat to the employee
and at a mrsonebls  tbna and place.

(B) Petwonr other than nuch  Ilceneed
phyaidanr  who &nlrdatst  the
pulmonary function teaU.ng  required by
thilr rcction  &all mmplats 4 training
came In aplrometxy rpDneored  by an

appmprlete academic  or proferrlonal
hutuuoa

(2) MedicoI  axaminofiom  ond
conEuflotiofLw(l)  Fhquenc . The
employor ahall make avalleI:Ir medlcel
rxamlnatlona  and coneultetione  to each
omployss  covered under paregraph
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(m](l)(i) of this section on the following
scheduler:

(A) Riot to assignment of the
employEc to an arts whem ncgtltivc-
ptessura  rcsplraton  are worn:

(6) When the employee is Hrsigned  IO
un am where exposure to nsber~os.
trcmolita.  l nthophyllite. actinolite. or a
combination of thcsc minertils  mHy be UI
of above the ectiorl level for 30 or more

dap r )sar. a madical fauminalicn
must E given withln 10 working  days
following the thirtieth day of e%posutc:

(Cl And at least annually thercrtter.
(D) If the examining physician

dctcrminea that any of the c*aminutions
should be pmvidcd  monc frequently lhan
specified. the employer  shull pm\‘idr
such examinations to uffectcd
cmployec~  UI the trrqucncius spctiliud
by the physician.

(E) Exceprion:  No medic;+1
examination is rcquircd of tiny
employee if adequate records show IIIHI
the employee hes been c~truinsd  in
accurdence  with this pnmRr~\~~ll  rvilhirr
the pest I-year periud.

[ii] Conlclrf. hlcrlical cx:lmltullions
mndc available pursua,.,%  pilrilKr;lphs
(m)(Z)(i)(A)-(m)lZ)Ii)(C) ol this sr:rl~~~
shrtll include:

(A) A medicnl  and wurh hlstrhry wlllr
special emphasis dirvxtrd  to thr
pulmonary. cardiovusc&r.  und
gttstrointcstinsl  syslems.

(U] On initial exuminulion.  lht!
standardized quesrlonno~rr  1 .,n~;llnctl  ,;:
Appendix D. Purl  1. rend. on .Innt~Hl
examination.  the ubbrcviatrd
stundardized  questlonntiirr  ctlnlitinwl  In
Appendix 0. PUTI  2.

[C) A physical exomirl;llirrn  cl~r~clod
IO the pulmonary und girsIrulntcstin.ll
systems. including A chcsl
rocntgenogram lo be tidrninislcrr!d  et the
discretion of the physician. end
pulmonary funclion  lesl9  ol lorocd villrl
cspecity (WC) and forced expirrltorj
volume at one second (FEV, ).
lntetpretatlon and clossificurilm of chest
rn~nlgcnogtams shall bc conduclcd  in
uccordunce with Appendix E.

(I)) Any other examinalions  or Iwlr
deemed necessary by the c\umininH
physiziun.

(3) I/?formolioll  pmlillell 10 r/w
physicion.  The cmplo;cr bhull  pruvidc
the following information to the
extimining  physiciun:

(i) A copy of this slundrrrd  und
hppcndiccr D. E, and 1:

(il) A dolcriptlon 0r the afh.l:tcd
employac’a  dutica am they relutc  to the
cmploycc’r  exponurc;

(]]I) The employoe’r reprurscnlulivu
~xponuru  love1  or unllclprltcd C*porUrU
Icvcl:

(Iv) A dcacription of any personal
protective and rerpiratoty equipment
urcd or IO ba used; and

(v) Information from previous medical
exrrminatlons  of the affected employee
thut 11 not othcrwiae available to the
examining physician.

(4) Physician  ‘a written  opinion.  (i) The
employer shall obtain a written opinion
from the examining physician. This
written opinion ahall Fontain  the results
of the medical examination and shHll
include:

(A) ‘The  physician’r opinion us to
whether the emplogee has any detcctcd
medical conditions that would place the
employee at an incensed  risk of
material health impairment frum
ehpusure to arbcstos. tremolile.
anthophylllte. or actinolittl:

(B) Any recommended limitlhtiuns on
the employee or on the use of person;11
proteclive equipment such as
mspirrrtors:  and

(C) A statement that the empluyce  bus
been informed  by the physiciun of the
results of the medical extrmintitiun  and
uf uny medical conditions that may
reaul~  lrom tlsbcstoa. tremolite.
anthophyllite. or actinolite exposure.

(ii) The employer shall instruct the
physician not to reveal in the written
opinion pivcn IO the employer specific
flndinws  ur diugnoses unrelated IO
occupHtionn1  exposure IO asbestos.
trcmolitc. anthophyllite. of actinolitc.

[iii) The employer shall provide a
copy of the physician’s written opinion
IO the uffcctud employee within 30 duys
frum ils receipt.

(n] Hccor~hcpin~l) Olricclire do&
fur c.wrrtpmf  opemfiorrs.  (i) Where the
cmpluyer bus relied on objective dtltcc
thal demonstrtlte that products  made
from or conlaining asbestos.  tremolite.
anthophyllitc. or ectinulitc ure not
cupdble of releasing Were of asbcston.
trcrnolitc.  anthophyllitc. or actinolite or
H combination of these minerals. in
couccntretions  at or above the nction
level lmder the expected  condiliona of
processing. use. or handling to exempt
such operations  from the initiul
monitoring rcquinmcntl  I;ndcr
prlragrnph  (f)(z) of this rdction. the
empluycr shull  ertubli~h and muintuitl
an accurate  record ol oblcclive duta
rcoson~~bly  relied upon in support of the
cxcmplion.

(ii] The record shell include ut leu:.t
the followin;r  informulion:

(A] The product quullfying for
excmplion:

(Uj The aourcu  of the objective dutu:
(C) The lerllrlg protocol. rcsult4  of

testing.  und/or  analyrlr of the mntcriul
for the roleuno of nabcstua,  tremolite.
anthophyllitu. or actinolilc:

(D) A description of the operation
exempted and how the data l uppa-I tha
exemption: and

(E) Other data relevant to the
operationr.  marerialJ. processing. or
employee exposures coveted by the
exemplion.

(iii] The employer shull maintain this
record for the duration of the employer’s
reliance upon such objective data.

(2) E\-psoN nrwsun37renti  (i) The
employer ahell keep an accurate  record
of all measuremcntr  taken to monitor
employee exposure to asbestos.
frrmolite. anthophyllita. or actinolite aa
prescribed in paragraph (0 of this
mtion.
h’ors:  The emplqwr  may utilim
the services of competent oFganitutions
such as industry trade asstiations  and
employee asrociutions  IO maintain the
records required by thin  section.

(ii] This record *hall include at least
the following informalion:

(A) The date of measurement:
(B) The operation involving exposure

IO asbestos.  tremolite. anthophyllite. or
nctinolite that is being monitored:

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

(D) Number. duration. end resulls of
samples taken:

(E) Type of protective devices worn. if
tlng:  tend

(F) Ntrme. socitll security number. and
CX~OSUIT  ol the employees  whose
exposures tire represented.

(iii] The employer shall maintain this
record for BI letlst thirty (30) years. in
accordance  with 2Y Cl3 1910-M.

i3) Mfrdicnl surreillonce.  (i] The
employer shall establish and maintain
an tlccurute  record for each employee
sutpx~  to medical surveillance by
plrrtlgraph  (m) of this oection.  in
accordance with 29 CFR 1910.20.

(ii) The record ahall  include al least
the following information:

(A] The name and social security
number  of the employee:

(B) A copy of the employec’a  medical
examinutiun resultr. including the
medical hintory.  queationnnite
responsea. resulta of any tests. und
physiciun’s  recommendationr.

(C) Physlcisn’r written opiniona:
(D) Any employee medics1 comp!uintr

r&ted to exposure to nrbcrtor.
tremolite. anthophyllite. or ectinrllite:
lrnd

(E) A copy of the information
provided to the physician ns required by
pnrtlgraph  [m) of thin  oection.

(iii) The employer rhall ennun! that
this record is maintained for the
duration of employment plus thirty (Ml
yeurr. in wccordancs  with 29 CFR
1910.20.

0

0
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(4) l’minin8 recordr The employer
&all mninlni:;  n!i emp!oyee  IraIning
rewtdr  fo! one I year beyond  Lb? hB:

da!e ol empio)mzn!  !~y  13~1  employer.

(5) Awihbi//f~~ [i) The empbyer.
upon written  reguert.  rMl make all
records required IO be mnintatied  b)
thil  ~t-ction  tv;Lj51e !C the A~810tent
Gcretary and Lhe Dir~tiof  for
exs,Tination and copying

(ii) The employer. upon request.  rhnll
make any expoture  remrda required by
patagapha (r) und (n) of thti rn~tin
available for examinetim  and copying
to affected employ-.  fmmer
employees. &aigneM  repreaenlativea,
und the Assistant  Secretary. in
accordance wirh 29 CTR 1910.20(e)+e)
and (g)-(i).

[iii) The employer. upon wquc8l. shall
make employee medical records
required by paragaplm  (m) and (n) of
fhis seclion  available for examination
and copying to the subject employee.
anyone having the, specific written
conwt~f  of the subject employee. and the
Assislant %zretaty.  ln awxdan- wlrh
3 c m  1m0.20.

(6) Tmnsfer  of records.  (i) The
employer shall comply with the
requirements concerning transfer of
rcwrdr  nel forth in i% CFR 1910.20  (h).

(ii] Whenever the employer ceases  to
do business  and there ia no succesaar
employer to receive and retain the
records for the prescribed period. the
employer shall notify  the Director et
least 90 days prior to disposal and, upon
request. tranrmit  them lo the Director.

(0) DoLer+l) Eflecfive dole.  Thir
section shall become effective [insert
date 30 days from publication i.n the
FedsA Re&stur].  The requirementa of
Ihc asbestos standard hued in June
1972 (37 FR 11318L as amended. and
published in 28 CER I~O.IOO~ (1985)
remain In effect until compliance Is
achieved with the parallel provlaions of
this standard.

(2)  Sfort-up  data. [i) The
requiremenls  of paragrapha  (c) I)lrough
[n) of thir  section. Including the
engineering controls speclfied  In
paragraph [g)[l) of ti rection shall be
compllad wilh by [Inrert  date 210 &ys
from pubkatlon  In Ihe F~Idsral
R&lUQ

(p) Appendices. (1) Appendicea k C.
D. and E IO this secllon am lncorporetad
aa puti of lhla aecUon and Iha contenta
of there oppendlwa  are mandatory.

(2) Appcndlccs  8, P. G, H. and I to this
mxt~on  are lnfotmationrl  and are 1101
Intended to croata any addlllonsl
obligatlonl not otherwIre  Imposed  or to
detract from any exlating obligations.

Thiw mandatory tpmdix  wlfitr rhe
~~XC~UIT rm rn~ly+j  dr rampiaa :3r
sabearm. tremlik mnlbophylhtr.  and
acrinotite  and rpecificr  qualrty  ccntml
prcad;ma thnl mwI k lmplcmrn~ed  by
Ias;r~tonn  pcrlormiq  Ihc l na!y~ia.  Tbc
usrr.plisg  and ar&tiul mcthcddr  dcuzrikd
below  rcprcrsnl  Lhe rlumcnf~  of the  availnblc
mor.ilor(rq  Iruth& (tucb aa lbe NlOSIi  7a
lTt=ltcd]wbkbOSHAcp~lOk
LIKaLhl  IO adlkw 8deqrvta  5lpluyac
cxporurc nonitmi~  while allowing
enplcym LO um wlhob  rhal am already
calabhahad wlWn tbair orgatiUons.  All
cmployen  who  am required IO conduct aL
monllorlng under parapph  [f) of the
standard aru rcqulrcd to ufiLiz.e  analytical
Iabora~ori~~  Hal we thir proccdurc.  ur an
cquivalenf mcthad.  for collecring  and
aoalyzing umpbr.

Sampling ond Anolyfiml  P-dtim

1. The sampling medium  for air samples
#hall  be mixed ccllulo~  cater  filler
membranea. The* &all  be desigoaled by the
manufacturw  41 rullablr  for l bcltor
lmmolilr.  anthoptryllilc,  4nd  ac3inoll~c
wmmlin&  Srr klow For  rcJtiion o4 blanka.

3. An air flow mlt bclwem  03 lirer/min
and 25 litm/mln  ahall bc ~clecicd  tor the
25lmm usutfc.  If the V-mm mm~cttc  II
used.  an air flow rale ktw*nn  1 litcrlmin
and W lilen/mln  abaU k wlrcled

4. Where posalble.  a aufficien~  l !r voIumc
for each air aampla  ahall k colkcted  to yield
ktween  IIYJ  and I= fibera  per rqlrarr
millimeter on Lhc  membrane filler.  II a 6ller
dartcnl  In appemmncc  or I1 loone  durr II seen
on Ihe filler.  a mtcond  mamplc  Ihall  bc
Iraned.

5. Ship tie samples In a rigid contalncr
wirh suffidenr  packing malerial  IO prevent
dimlodgIng  the mlkcti fiturs.  Packing
ma!crIal  ha1 hati  a hlgb  elcctro~ta~c charge
on II4 l &ua (e.c. uxprndcd  poly~lymnr~
cannot  k ucd kcnwa  cucb  rrutrrial  cm
cuuu IOU of iiben by Iho &le# of Ihe
CAlIBCffC.

0. Glibrata  each praonal  l nmpling pump
bcforr and l ftm use  with a rrprclentalive
filler ~~CIIC  In~Iallcd hwem the pump
end the mlibmllon  dovlcsl.

7. Pcmotu!  umpltl &II bc hkan In the
“btmnlhlng  UIIY”  d Iha mpkym (1.~
atIached IO or nrmr Ihs dollar or lapel near
rhc work&# fnc4).

8. Fiber t~unl#  ahall tm mrde  by po#iIiva
phaaa contraal ualng  a mlcroacnpa  wlIh  an 8
lo 10 X eyeplea rnd  l Uf lo 45 X ob)ccIlve
for a lolAI magnI0ullon  of rpproxlnulely  ‘xx)
X rnd a numar~~l  l ponun of ati LO 0.75.
The micmlurp  shall also  IN nitad WII~ a
pnm or blw flhut.

0. TIM mlauacopr  Ihall  k flIIsd  wlih a
Wellon-Be&cl!  eymplnr 8raIlcula  ulibtrIed

for a nrkl  cbamelu  of lal mlaomrlm  (4 I
- 2  mlcminetsn).

IO. 7%~  phsc-Aill detection Emil of Lhe
rd-pr rhdl ba ahut  3 deer
mesnud  using tic IfSE phacc  shift tear  llide
aa outlined  below.

a. Flta the Itll rlldc  on Ihc miuou9p
attge m-d cmkr it under he pLu obbclive.

b. Brutg IL blocka  of gwvtd Lines INO
ICCW.

~l-tHdkI4COddACd~ Mid
grmvcd  llna (CL m gtcmvcr  IO each  block)
In descend@  order of vitibUIIy  from MU 1 ID
7. UVWI  Mng  Lhc laes~  viaibia. The
requircmmu  for rnlxslm.  Lnmollle.
l ndwphylll~a. and l ctlnoliir crounung  are that
the  micr-p opticr  mull molva  lb4
grIMI liMl  In Ml 3 armpktrly.  aIIhough
hey may appear umcwht  lalnI. nod  Iht
Ihc lpwved  Lnc~  in reb I sod  7 mwt lo
Invisible. Sets I and 5 muat h 41 lust
partially vistblc  but may V~J-Y  al~ghtiy  La
visibility  ktwctn  mlaoacopct.  A m&o~~pe
that  faila LO met! Lht~ requiremanta bra
either 1~ low OT (W high a rc~olutiun to be
UIHI  f.or M tmmo1tm,  lmhophylllta
and l clirmlile -lIng

L If fhr tmgr  cktenmfet.  ckan and
ad@ Uu mi-pc optlu  If th pmbkm
~nltlm.  coaull  Ihc ml- =UWhChUW.

11. ePch ul af ~.MYQJ~  tin till Mu&
10 prrunt  blanka 01 a minimu  of 2 blah.
The blurt  redb ahd  br l vtragcd a.rd
subtracted from tie analytical  resulta  In&c
rrportw  Any ~mpln rcpnzm&d  by l
blnnk  having  a lib DDU~I  In -a of 7
flbrrs/llm lieId dlru  k l+cld

IL Ths urnplea sbd  bc -ted by ~ha
4cttonclIrkcelin  mrlfrod or a o~~thvd  4th
an equivakni  Index of relraclwn and tiimilar
clarlry.

13. Oblcrvr  Iht followlng muntlng  rulen.
a. Count only liben equal to 01 longer lhan

5 micromeIcn.  Mcaaure the Imgth  of curved
fibcra  along  Ihe cun~.

b. Count all per~lcle~  at Alcoa. tmsm0ll1.m.
anlhophyllite.  and l ct1nolit.e thal  have l
kngrh-Ic+widIh  ratio (srpc~  raIio)  of 3~ or
gftaler.

c Fibcn lying cntircly  wllhin tha boundary
of Ihe WelIon-Bedet~  gralicule fltld IMI
wcelve  a counl  of 1. Pibon  cmulng  rho
tmunduy - tmdng  om and whhln  Ihs
circle. lhll mccive llu -1 of ala half (H),
Do no! tOunl any fLtmr  tit croaaea  ti
grrfiads  tmnckry  mom UIM  ma. Jl+ct
and do noi CUAII~  any olhsr iitura  avan
though lhcy may k vlrlblr  oulrldm  Ibe
gralicuk  amt.

d. Count bundlea  of flber~  II one fibst
unlebl Indlvldua:  fibem cpn l!m Identlfkd  by
ob*crvlq  both  enda  of an Indlvldual  flbcr.
l . Chnf  mm+ pailcule  filldo  IO yMd 100

l&m. Count  l mln1mu.m  of 20 Daldr: atop
counting  tl1Ca fielda tepudk~r  of flbst
WU”l.

14. Blind mzounta  shall k conducted at Ihe
tmfe  0r 10 prcant

l.lnlr*kbr~lofy  ptogr*ul.  Each lebomlory
d/or  each  comprny  wlIb  mom thrn on.
mIcroac0plrI  wunll~  oUdo#  alull rrtablkh  a
alallatically  dsslgnad  quality  asa--
pml(mm Involving blind tec0unil  l nd
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wmpadnu bctwcen microuopi4lr  lo
monitor the va.Gdbility  of counting by each
mi-pLt  and ~lween mlcrolcopilb.  In l
company 4th mom than mu labratoty.  the
mm #hall  Include al1  laborptoric~. and
*hall  allo  rvalua~r  Ihe la&a~ory-~e
laboralory  vat-lability,

2 lnleri~boraloty  program. Each  lsborrrloty
analyrlng  l ~be#tm. tremolite.  anthophyllitc.
and l ctinolite lampIes  for compliance
detrrminatlon  shall implcmm~ an
Inlcrl4borabty  quality 411urnn~~  program
that a~ a minimum includcr parlidpalion  of
aI Icall two O&CT  Ind-dent  blmralaria.
Each  kbra1m-y  lhall  participate In rcnmd
robin lnting a! lea&t  once every IJ months
wilh al lea41  l U the other Ia~ralotir~ in It4
Interlalmtaloty  quality a~~uran~ group.  l%ch
taborMtory  shall  rubmlt rlidca typicnl  o! ill
own workload for uw In this  pvam. The
mund  robin nhrll k dc~igned  mnd rerulrr
hnnlyzcd wing appropti;r~e  .tst~.~ical
methodology.

3. All lndrvidualr  prforming  as~mtm.
tremolite. l nthophyllite, and ncUnolite
l nalymb mual  have taken the NIOSH cow&
for ramprIng and evaluating ribme
l lbesfoa tremolttr.  anthophyllita. and
l ctlnollu durt ur an equivalent MLUM.

4. w&n Ibe we of djfL3-ml micrOmcopc#
contributea to differen-cn  l~~weca  -tm
and Iaboratoricl.  rha effect or Ihe different
ml-pc  rhall k ivaluated  and Ihc
mIrrorcop  abll k replactd  41 necermry.

5. GUTCIA  rslulta  d Lhms  quality
l uutanw programr rhaU br pated  in each
labratory  to keep lhr miuuscopirlr
lnforrned.

Thlr l ppmdix contalru  a detalled
pdure  fllr mmpling  and l nalyrlr and
Lncluder  Lhot.e  titlcal  rlcmcnU mpcdfied  In
hpprndix  A Employm  are not required IO
UH lbla prwxium.  but they l rr required to
YIC  Appmdix  h The purport  of Appcndlx  B
Ir IO provide a dstalled  rtcp-by-ltcp  rampling
ad l oalyh pr0ctdw-c  hl wnhno lo the
clemenl~ lptdfird  In Appmdix  A Since thll
prusedun may aIro atandardizt  the annlyril
and rrduoe variability.  OSHA  encoursgcr
omployon  to UM Lhll appendix.

hbeam. Tremoll~a. hnthophyllite.  and
AcUnollta  Slmpllng and Analyli~  Melhod

fcchnlqut:  Micmrcopy,  Pheu Conerlt.
Anal@ Plbrn (Manual Count).
Sample Rtpar~tiom  &etonc/triacetin

melhod
Calibration:  Phuw-ohlft  dctectlon limit

ahut  3 degrees.
Range: 1rn  to I- fiben/mm’filter  urea.
fitlmatcd  Llmlt of Detection: 7 fibcralmm’

filter area.
Sampler: Filter (0.b1.2  u.m  mixed ccllulo~e

twr mcmbrar.s. smm  diameter).
now  Rata: 0d l/mln  to 2.S l/mln  (25.mm

ca8u~~t):  la I/mln  to 2.6  I/mln  l37-mm
UO4Cllt).

Sample VOIUOW:  Adjull lo obtuln  100 to
1300 flbtn/mm!

Shlpmtnt: Routme.
Svmpla  Stub;!!ty: Indtfirrlts.
nl~~k~: 1m 0r *nmplrl ImInImum 2)

Shuhd  Analytifnl  Ermr 025.
Applicability:  The working range is OM I/

cc p82sL l lf mmplr)  lo 1s r/u [40x 4h
~mplcl.  The method gIvea  an Index of
airborne arkrtoo.  fremolitc.  l nthophyllitc,
and actinollta Men but may bc ud for
other maretlalx such 41 ftbmur  gIanti  by
Inserting rultablc  paramrlcn  Into the
wunUng  rula. The method doer not
diffrrentlrrtt  between n &rror. tmmolitc.
anthophyllita. and l cUnolite and ether fibn.
)Ilbel~os.  timollta.  anthophyllite. and
sctinolilr fiberr  lerr Ihan 13.0J5 urn
dinmeter will not be detected by thir methad.

Interferencea: hny olher l irbome fiber msy
ln~crfere  $incc  all ~arlldra meeting the
counting uiterla  arc countecl Cht;in-like
particlea may appear tibroul.  High levcl~  of
nonfibroua  dwt  particlea may obwure  Shen
In the Field of VICW  and ralrc  the dciectlon
IimiL

Reagenta

1. Acelone.
Z Trisrztin  Lglycerol triace~a~e].  magunt

grade.

Special RewUliOtu

Acelone  ia an cxtrctncly  flammable liquid
and preuuUona must k Lake*  not IO lgni~r it.
Heating of a-lone  mwl bc done in a
ventilated laboratory fume hood uring a
flamelcu.apark-free  heat K)urcc.

Equi*enl

1. Collection d&cc:  &mm  ca~uite  with
Somm cxlcnalon  cowl wilh cellulo~  alter
filter. Od to 12 mm porr  riza and backup pad.

Nato~Analyze  repreacnlativr  filtera for
fiber background More  LYC  and dirurd the
filter  lot if more lhan 5 fikra/llX)  fielda  are
found

Z Personal Mmpling  pump. grce!cr  thun or
qua1  IO 0.5 L/mln  with flexible connecting
tub@

3. Miwompe.  phtu contraat. with green
or blue iiller. 0 to 10X ryepIece.  l nd 40 lo 4SX
phacc  objtctlve  (lolaI  magnification ca SmXh
numerical l pcnurc~o.65  IO 0.75.

4. Slldea.  gla11.  rtnglt-fmted.  pre-cleaned.
z5x75nun

5. Cover alipl. 25x25 mm. no. 1 H unlena
olhcrulu  rpcclfied  by microscope
m*nufacturcr.

0. Knife. * 1 rurgical  1ler1.  curved blade.
7. rwwzer*
L FlamL  Culh+lypc. Inrulaled neck. 23 lo

XI0 mL (with mlngla-holed  rubber alopper and
thaw-jolnttd  gfaar tubins  18 to 22 cm long).

0. Ho~pla~a.  apark-he.  rtlrring  type:
htmt!ng  rnan~la.  or Infrared lamp and
magnallc allrrer.

lo. Syrlngt. hypodcrrnlr with ZZ-guuga
needle.

11. Craticula. Wallon-BeckelI  lype wilh 100
urn  dlamtter  drcular field SI the opecimen
plane (ama -O.oofM  mmvj. (Type C-221.

Hole-The  gra~lcub 11 cultom+mudc  for
cuch mlcrorcop.

12. liSE/NPL phuaa  conlrual Ical allde.
Mark II.

13. fsle~pe.  ocular phult-ring  centering.
14. Slug0  mlcmmeler  (0.01 mm dlvlrlun~).

Sumpllng

I. Callbrota  each pcrlonvl  l smpllng pump
wllh  a repnrcntstlva  #urnpIer  In line.

2 Faltcn  hz ramplcr  IO the wm-ker’~  lapel
a~ close 81 poraiblr to Lhc worker’s mouth.
Remwc the top cover from the end of the
cowl cxten~lon  (open  face] and orient face
down Wrap the joint ktween  the extender
and the monitor’s  My with bhrink  laps IO

prevent air Icah
3. Submit at leart IWO blanh  (or IOX of the

total #amplsl.  whichever Ir greater) for each
ICI of rampIes. Rrmovt  the upr from the
field blank cnaut~c~ and #tore  the caps  and
IBM&ICI In a clean area [bag or bx) during
the sampling prlod Replace the -pm in the
ca#~ttca  when rumpling Ir completed.

4. %mplc  II 05 L/min OT greater. Do not
exceed I mg lolaI  dbst loading on the filter.
Adjurt sampling flow -IL. Q (Llmin). and
time IO prrrduce  a fiber dcnnity.  E (fian/
mm*). 0r im lo 130 fibem/m*  (3aSxlP to
5 r[ 10’ filxrn per t5mm filler  with effective
collection area (&=385  mm’jj  ror optimum
counting prccilion  (ue alrp Zl Mow].
Calcula~c  the minimum trampling  time.
t,,, (min) at the action level (one-half of
the art-rent  mtandardl.  L (f/cc) of the fibroul
aerotol  being namplcd:

IAcllU
L= -_-

lQlll.11~

5. Rcmovc  the field monitor at tie end of
rampling replaca the plantic  lop cover tind
*msll  end topl. and store the monitor.

O. Ship the aampl*a In a rigid container
with aullicient  packlng  material to prtvcnt
jostling or damage. NOTE Do t-101 UI~
polyrtyrrnc  foam In Ihe lhlpping  container
becuuae  of rlectroltatic  forcea which 161y
cvuw  fiber IOU fmm the #ampler filter.

Sllmplt Preparation

Nola-The  objccl ia 10 produce  oamplc#
with a rmDolh  (non-grainy] background In R
medium  with a refr.ctive  Index equul  IO or
Icsa than 1~8. The method below collaprc~
thr lilkr  for e~lier  rocurlng  and producer
permanent mounb  which ark useful  for
quulity control and Intcrlaborutory
wmparlcon  Other mounting  techniques
meeting the above cri~rrla may aleo  bc uned.
e.g. the nonpermanent field mounllng
technique used  In P & CAM a.

7. Enrwa thal the glare ~llde~  and cover
l lipa are frw of dust  and Ben.

h Pbco IQ lo W ml of acelone lnlo a Cuih-
typr flask. Stopper the flask vrlth  a aingls-
hole fubbet  otoppcr  through  which a glaoa
tuba  extenda S to I cm lnlo the flark. The
portion of UIC  gla~  IU~C ihmt  aldla the top of
Iht atopPar  (8 to 10 cm) II bun1 downward in
an elbow that maker  an angle of M to 30
degree.  with the horizontal.

0. Placa  the flaah  In a rtlrrlng  hotpluto  or
wrap In a heating  mantle. Heal the acetone
gradually IO Ita boiling temperature  (~a.  SS’C)

CmuUon-The  acetone vapor muat bt
generated In a vantllated  furno  hood SWIIY
from rll opn IIrmto  rnd rpark BourcIa.
Alltmats hcatln8 mllhodw can bo wed,
provldlng  no open flame or sparks  ara
prelanl.
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a 10. Maunl  eltha  the whole remple filler or
a wedge cut  from the asmpls  nltcr on a clean
elau allds.

. . Cut wtdgcr  of cm. w percent  cl the ti11er

area wllh a cur*ed-blade  a14 ~urglcal  krdfe
wing a rocklng  motion IO prevent tearing.

b. Flew  Ihr filter JC wedge. durt tilde  op.
on the  rlldo. Static electricl~y  will usurlly
keep  the IlIter  oo tbe rlldc  unU1  II Ir clcamd

c Hold the glau slidr  l uppo~ing thq  filter
l pprorlmalcly 1 lo 2 cm fruls the gl4re tub
port  whrrE the aceto”e vapor Ie wcaplng
from the heated ilrel The acetone vapor
&earn should  teu~ a condmeation  ep01  on
the glrlr eUdt u. 2 to 3 cm in diameter. Move
the  glarr rllde  gently In the vapor stream. The
filter should  clear in 2 IO 6 KC If Ibe filter
curl& dlrtorts. or le oderwlu  rendered
unureble. lha vtim  atream  Ir probably no1
rtrong m0ug.h.  Petiodicslly  wipe Lhe  outlet
port with tlna  to prwmt liquid awlone
drlpplng  onto the filter.

d Udng  the bypxletmlc  rjrhgc  with l z!-
guugc  needle, plew I IO z dmp of triacc:in
on the fdlcr. Gently lower a clean smm
mquara  cover  #Up down onto the filter at n
*light angmo kduca  the polribllity  oi
formIng  bubbln.  II 100 many bubble1  form or
lhe amount  of lriecetln  Ln unlufficient.  the
cover *lip may bccoma  detached within a few
houn.

a. Clue @C edger of the cover  rlip IO the
glass  slldc  ullng # lacquer or nail polllh.

Nofc-llclesrhg  II dew, the llidc

0

prepsrarlon may be heated on a hotplarr
(ourlaw  temperalure WC) l0r 15 min to
harlcn  clearing Counting may pmed
Immtdiatcly  after clcerlng and mounting are
completed

Culibratlon and Quality Control

11. C4libratlon  or the Walton-Beckett
grutitAa.  The dlamrtcr.  d. (mm). of the
clmukr  cmt.ntlng  area and the disc  diameter
mull k 4peclfied  when ordering the
gMlCUl4.

a. Ineeti  any l vellablc gre~lcule  Into the
eyeplect  and focur eo that the greticulc line@
arc rharp and clear.

b. Set the n ppmpriate interpnpillary
dirtrnw  and If applicable. react  the
binocular head l djrutment w th4t the
magnlflcsilon  remaln4 wnrlsnl.

L Intlall the Y) lo rS X ph4ra objective.
CL  Pluw l 4legs  mlcromettr  on the

miuPrcope  abet  rtrge and focus  the
microscope  on the padueled  Ilnee.

0. hhbur~  lhc mllpllfied  grid length L
(urn],  umlng  the rtags mlcromeler.

1. Remove tha patlcule  from the
mlcnncope  and maaeum Itr l c1u.4 grid
length. L. (mm). Thlr cm beat be
l ccomplirhed by urlng a otage  lotted  wlth
vcml4sn.

g. Cslculata  1h4  circle dlemetar.  cl,  [mm).
lor the Wallon+Bsdetl  grellculc:

Example: If L.=lW  um.  I- 2.83 mm and
D=100um.  the” 4-Zn  mm.

h. Check tbe field dlameter. D(acceptable
range Im mm+2  mm) with a Itage
micrometer upon receipt of the pticule from
the mrnufactum.  Qeiermfnc field lrea (mm’).

12 Mleoecopc  adjurtmentr.  Follow the
menulecfu~r’e  Inslructlona  and elro the
following:

4. AdJurt  lhe light eourcc  for eve”
Illumlnatlon across  Ihc field of tiew at the
condenrer  Irle.

Nota-Kohler  IlIuminetion b preferred.
where avallablo.

b. Focur  on the particulate material to be
examined.
t Maka  sure that the field iris II in laxa.

entered on the  lampk. md open only
enough IO fully illuminate  the field of view.

d. Use the telescope  ocular supplied by the
manufaclurer  IO ensure the1 the  phase rings
(ennular diaphragm and phase-rhifting
elementr) are concentric.

13.  Check tie phaBe*hift  dGtectiori  limit of
the microscope periodically.

a. Remove the HSE/NPL phaae-contraat
lest slide  fmm II* rhipplng tDntainer  and
czn\m it under the phase objective.

b. Bring Ihe blocka  ofmoved  lines into
fOCU#.

Note-The  #lids  conrirtl  of ‘even ae18  of
groove, (ca. 28 gmovea  to each block) in
descending order of vi~ibllfty  fmm weta 1 to 7.
The rtqultementti  for uountlng  are that the
microcope  opI:cr muat reaolvc  the grooved
Iin-  In MI 3 compklely. although  they may
eppeer wlmewhat falnl  and thet  the grooved
Iinca  In lct~ fi to 7 muat be Invirlble.  Scfr 4
and S murt be al leaat  partially visible but
may vary #lightly  In visibility  between
miwomp.  A mIcroscope  which feila  IO
meet there requlrementr  hea  either too low or
too high a re~olu~lon  to k used for sabeatoo.
tremolile. anthophyllite. and l ctinolite
cnuntlng.

c. II the image quelity deteriorate*.  clean
the microscope  optlcr and. If the problem
pemisb,  consult  the microscope
manuluclurer.

14. Quality control of fiber counts.
a. Prepare end munl field blankr  along

with the field sampler.  Report the wunu  on
eefh blank  Celculrle  the mean of the Geld
blenk counte  and rubtruct lhir value from
tech eample  count  kfore reporting the
rCdl8.

No10  L-The ldcnttty of the blank fillem
should  be unknown IO the counter until all
counh have been wmpletcd.

NW Z-II  l field blank yield4 riber counta
graslsr  then  7 fibrnllm lieI&. report
polGble  conlumlnatlon of the oampler.

b. Perform blind murunts  by tte  aams
counter on 10 percenl 0r niten  wunld
IllIds teluMed  by a person  other then the
counter).

15. UO~  the f~llowlrrg  heat  IO dottnnine
whslher  a palr of oxtntr  on the earn4 nItor
ehould lm NW buw of poulbla  blu
Thlr ~fa~lrllc  e~tlmatea tha counting
rcpnatablllty  at the W% confidence level.

Dilcerd  lhe #ample  if me.tn~  berwccn
the IWO wunte  excer -7 (VA,.  where
Ftaverage of the Iw, : counta  and
S,=relative  llandard Ition. which should
lx derived by red: Ia), >ry  baaed on
hisforical in-houee  Deb,

Nda4f l peir  of coi;. IL rejected aa a
rerult  or till IalL nxour rcmelning
lamplea In the ICI and 18 P new counts
again11  the nnt  counts. I : rd all rejected
paired county.

18.  Enroll each  new coun;,.r  in a training
come  thal comparer performdnce of
wunlem on a variety  01 rampleb using lhir
procedure.

N&-To  emure good reproducibility.  all
Itrboratode~  engaged in aabeotoa,  tremolite.
enthophyllite.  and rctinolile  counting are
required  to participate in he Proficiency
Analytical Telling  [PAT) Program and rhould
roulinely  parllcipatc  with other arkrio*.
tremolik.  rolhopbyllite.  and  l ctlnolile fihr
counting latmratotiel  in the exchange of fkld
rampler  to cornparr pet&mancc  ol counlera.

MearuRrnenl

17. F’iau Lhe slide on the mechanical rtage
of rhe  calibrated microscope  with the Center
of the  filler under the objective lenr. Focur
the micmrcopt  on the plane of the filter.

18. Regularly check phale-ring  alignment
and Kohler Illumination.

1s. The fOllOwi”g  are 1h.e  cou”ll”g  rules:
a. Count only fibem  longer then 5 urn.

Mcaaure Ihe length of curved fibem along the
CUTVL.

b. Count only fibem with a kngth-tewldth
ratio equal to or grealer  than  31.

c. For fibem that crorr the bounday  of the
graticule field do the following:

1. Count my Gbv longer  hut  5 um that
lie* entirely  witbin  tbe gradcule ~rce.

Z. Counl  l e H fiber l “y fibor wilh  only one
end lying wlthln the  greticule area.

3. Do not cmnl  any fibst  that aOe4ee the
graticule boundary more than  once.

4. Reject  end do not wunt all other fibers.
d. Count bun&4  of fitmre  4e one fiber

unlelr  I”dlvldual  fIben con be MenUAed by
oburrlng  both  rnde of a nbr.

a. Count  enough graUcule  fields to ylcld 100
fibem. Count A mmlmum of M field&  Stop  at
im 6~16 reg4rdltiIof  nk e0d

M Slti munllng  fmm one end of the RLter
end prrrpeer  along a redid Una IO tha other
end. rhllt  sIther up OT down on tha filtrr.  and
continue In tha  mvems direction.  Select Aclde
randomly by looking awey from tha eyepiece
briefly wblle advancing the mechanIcal  Itage.
When  an ~gelomemts coven ca. % or mom
of the field of vtsr.  reject the field 4nd ctle~t
mother. Do not repon rejected Celdo  ln the
number of total field1 counted.

Noto.-When  counung  m Reid continuourrly
own a range  of foul  planer  by movh the
fine  focus knob IO detect very fine  flkn
which have &me l mbsddsd in Uu 8l:er.
7%~ ~malldlamatot  hen will bs vcty faInI
but am bn lmponent  conlrlbutlon  to the  to141
count.
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calulAuo-d

Zl. l%culslo  4nd  repoti fiber denIity on
the fillor. E [fitmrI/mm%  by dltilng the 101al
nhr cmm~  P; adnw the me.0  field blsnk
wont 8. by tt~ nmnbsr o! Aelda.  n: and the
rkid  arm. Aq ~OlweamJn’  fur. property
cAbruled Wal~o~Beckett  gretiorlet.

F - B
Em- fibsn/W

b-W4

7.2  Csiculafe the concen~ran~~ C (f/cc],  of
fiben in the  air volume cempkd.  V (L). rwlng
the effective colleclion 4rt4  01 the 611er.  A.
(3.86  mm’for 4 2-rrun filler):

Quolitativs  Fit Tetf  Pmbd~

1. laoamyl  hmte Rolcd

A. Chhr t.hmohdd  mlng.
1. Thtne l-liter glare Jan with metal Hdr

(e.g. Y44on or Bsli )an) 4r4 rcquired.
2. Odw-frw  notur  (s.~ d;4tiiled M rpring

water) u rppmrkauttty 25 ‘C oh&\ bc wed
for tlu dulionk
3.Thlmatyl~tAte[lAA](ulmbbown

as Iropenlyl  aubtej a&k rolulion  14
prep4Kd~4~~1ccofpur4LUtoIIWcc
of odor  fry w41ar  try A &&r jar und Iheking
for 30 4eccndI.  t hiI solution  ohail  be
pmprd nw 41 hut mnkly

4. The waning  WI aball be conduc~od  in
A mm Ieparete from the mom uud ror
actual fll terting. The Iv@ rooma  rholi  ba well
ventilated  but 1h4ii MI k wan.4chd to the
~bmu  mdscdo~ vudlarioa  nyIlam

6. The odor toot rolutl-n  II prepared In a
4econd  j4.r  b pLdng (~4 cc of tbs ntock
colutlon  Into Ml cc of odor Ire4 waler uring a
dean droppr  or plpatto.  Shake for  30
lccond# 4nd  allow b Iund  for two IO three
mInuteI  ho that the IAA concentro~lon  above
the llquld mmy reach eqtillbrlum.  Thla
eohJtion  may k n#ed  for only one day.

e. A tmt blank  ia prepared In m thhd jer by
4ddln WD cc of odor fre4 water.
AI afor teti md feat  blank ]4n Ihnii tm

lab4llrd  1 rnd 2 tar j4r idsn1iflcatlon. Ii th4
lstdo  am put on ttte Ma they c4n  b
parlodiuny  p&d.  d+d off rml4wnClch4d  to
mnintrln  ih4 lnt4gtity of tim hwt.

a. 7hr fd~owirq  tmrtmrctho  dull br typed
on a curd  and plawd on ti tab!* bn fmnt  of
the IWO te4t  brr (i-4.1 rrd 2k -4 p-44
of thi,  lent II k~ dokrinlru If y- un -li

* brruru  011~1  l low -trnllon.  Tbm two
bottlea  in IronI of you contaln watmr.  OIU  of

there tmllie~ ah containa  4 lmall  amount of
benans oil. Be u~re  the U]verI  oft  on lighl
then  shake  each  bottle  for IWO Iewndr.
Unr~tw thr Ikl of each bo~tk.  OM AI a bme.
and Iniff  41 the moulb  of the bottle.  Ind~cale
to the tmt conductor  which lx~lle conlaim
banana OIL”

0. The mlxtumr  u4ad  in the IAI\ odor
detectIon  t4I1 Ihall  ba prepared lo 4n 4rba
Ieparatc  from where  lht lea\ II performed. in
order IO prevent dfacmry  fatigue In the
rubject.

10. II the  lert Iubjact  Ir unable to correctly
ldentily  Lhs  jar ~14ining  I& odor 1eI1
Ioiutioh  the IAA qualllrliv4  fit IeIt may  MI
be uvzd.

11. If the  teal  subject  correc1ly  IdentiheI  the
Jar conlain@  the MIdor  teIt  4ofufion Ltb4 terl
Iubject may pmcced to reapiralor  relecfion
and fit teat&

8. Respirator SelecUon-
1. The Ieat  sub)ect  cheU  be allowed to pick

the  meal comIorlaLle  rerpirelor from a
Ieleclion  Including re~piratom of various
IIre fmrn  diflerenr  manufacturen.  The
Ielection Ihsll Include at leeat five rlzer of
elnslomcric hall fawpkce4.  from al leer1 two
manufacturen.

2 The Ielection  proeeII  Ihall  be conducled
In 4 mom 4epsrala from the fit-teat chamber
to prevent odor latlgus. Prior to the 4eiection
procesa Lhs 1441  subject  rhall be rhown  how
to put on a rsrplrstor.  how it should  be
poIitioned  on the face. how IO Iet r~rep
lenrion  and bow 10 delermine  4
“comfortable” rerpiretor.  A mirror Ihall  be
availublr  to a4IiIt  the Iubject in cv4iueting
Ihe fit and poIil:oning  of the reIpira1nr.  ThiI
lnrtruction  may not wnrUtute  the Iubject’I
:ofmsl  trninlng  on mrpitator  use. es II is only
A review.

3. The teIt rubject rhouid understand that
the employee II being  raked to select  the
rrIplrutor  which provideI  the molt
comfonabia  fit. E&I mmpirator  repreaenls 4
differenl  ~lze md Ihap  4nd.  if fin properly
and  uIed properly will provide sdequate
protection.

4. Ths Le41  rubbct  holda  each  fncepiece  up
IO the f4M and eiimhalrr  thors which
obviouoly  do no1  glv4  4 comlortable  fit.
Normally. Ielection  will bepIn  with 4 half-
mrrk and if 4 good fly cannot k found. the
Iubjecl  will ba 4Itsd  to teIt  Ihs Iuli fecepleca
respiraton.  (A amall perccntaps  of usen will
not be sbla IO w44r 4ny hslf-mall.)

6. The mars cumfort4bl4 facepIecer  4re
noted: the molt comfortebis maIk ia donned
rnd worn a; learf five minular  to aaaea~
comfort. All donning  4nd  4djuatmentI  Of the
facepiece  &ail bs parlormad  by the IeIf
Iubject  withoul  aIILt4nw  fmm lb4 ItIt
conduclor or 0th prrmn. AniItanc4  in
l ~urhq  comlort can be @en  by diIcuI4ir-g
a4 point1  in ~8 below. U thr teai rubject I4
nol tamill4t  with u4b 4 parikuirr  mvbalor.
the te4t wbjact  oholl ba directed to don thm
mark u-1 1lrw4 l d to rd]uat  fiu  rhp
each  time HI A ubpt  41 Isttiry prow
tsnrlan  on thr rtrrp*

8. Aa444Iment  ol eornlm  Ih4ll  h&d*
raisin tha Iollo~la~  point4 with *4 C4t
Iub)sct  4rul4Ibwlw  th4 u4t mnb@ct
4dequala Urn4  IO dotsrmino  b wtnforl  of ti
rwaplr4lor:

l l+Iltloning  of m4rL an rm4.4.

l Room  for eye pmteclion.
- Room IO talk.
l PoIitioning meok  on fscc  end cheeks.
7. the following criteria 1hal1 be used to

help determine the adequacy of Ihe respirator
fit:
l Chin pmpetly pieced.
9 Strap Ienaion.
. Plt acrols noac  b;ldg..
l Dlrtance  from nole 10 chin.
l Tendency to Ilip.
l Self-ob4ervatin  In mirror.
8. The led rubject Ihaii  conduct Lhe

convenlional negatlvc  and porltive-pnasure
i-11 checkI  before conducting tha negative- or
positive-preIIure  te4t the rubjact  ohali  bc told
to “&I” the mark by rapidly moving Ihe
head from ride-twti and up and dowta
while taking 4 few deep  break

9. The feat subject  is now ready (or fit
lesling

10. titer  pasring  the fil list. lhe LeIt
subject  hli be qu4Iriooed  again regarding
the wmlort  of Lbc respirator. If it bar become
uncomfortable. ~otbku  model of rrlpirutor
Ih4ll bz tried

11. The employee rhsli k given  the
oppotitity to rcicd a diffmnl  L-piece
rend  bc reltIied  If Lh+  &men  facepiece
becamcr inmringly  tutcomCort4bie  41 tiny
linu.

C. Fit teat.
1. The iit teIt chamhr  Ihe. br Iimiiar  to 4

clear 56 gal drum llncr awpcndad  inverted
over 4 2 fool  diameler  frame, 10 that the lop
of the chamber L14~u16  incha above the
lest rubject.4 head. The inside top center cf
the chamber Ihall  have 4 Im4ll  hook
sttachcd.

2. &ch rerpirator  aed  for the fitting snd
61 leafing ahail be equipped  with organic
vapor cartridgeI  or offer pmlcction  againIt
organic  vapon.  The cartridgeI  or ma&I Ihsll
be changed al leant  nwi:y.

3. After Ielecting.  donning. and pmperly
adjusting a reIplretor. the tent Iubjed rhali
wear II to the fit telling  room. ThiI  mom Ihsll
be mcparste  from thz room ured for odor
threohold  screenin:  end reIpirator  4eleclion.
end  Ihall  br well  ventilated. a4 by an exhaust
lau or lab hood  IO prrvenl  generei mom
umtamlnallon.
4. A copy of the following Ieat  exercise3

apd rainbow parmage  l hall k taped  IO the
inIl& of the tent  chamber

rut b*trcis~*
I. Drcrlhe  normally.
IL Brsslhe deeply. Be certuin breatha 4m

chep  and regolar.
Iii. Turn bead an LII* way from one rldc to

the olber. lnbala  OKI each rld4.  Bs ccrtnln
movement la complst4. Do no1 bump Ih4
relpirstor  4galnrt  the Ihoulden.

iv. Nod head upand-down  lahh b&n
head la in La full up poritloa  (looking bward
wiling).  E4 Main  mollana 4m cornpItt  4nd
mad4 ahut  rv4y ~c*nd.  Do not bump th
reIpl~4lGx  04 th4 cb4IL

Y. ‘T&in&  T4lk rlwd 4nd Ilowly  for
Isveral  mlnut44.  ti Idlowlng  prtagrrph  it
called rhr R4inbow  P4Irrge.  R44ding LI will
teIul1 In 4 wld4 raw of rod41  mov4m4nM.
and IhuI in u~olui  to vriafy  thin  requlrarrunt.



nubJd  Ad k Ghan  rb oppahrnlty  to mar
themfot~~~Olbauwwhlcb(I
mwn dathbls  toe.

14hrwN*rhohaw -fully ,Ml.d
lhb fit teal  wlth a half-mAak  rapir4tor  m4y
tm l ulgnad tha W d Lo taat  rwpimttr  In
atmonphem  rrlth  up to IO umm  the PEL d
l Il+uuna .hto*~in  l llnmphm gtaatm
th~~oth8.udl&Ih~imtim~thePa

[up lo la, ppin~  th4 wub~ mwl p44.8  tbo
1M WI UmlQ  a full “uL!uL!uul*~Plm
mlor.mDDooan
l&do  tl~ tast  &a.mh mwi  k lauaalsd  by
tenumQartxQLRdf#~racuplwa.l

la Tba m.f  &a5 no1 k CdndWMif  than
l4UlythpcrthlXl-tbtiAUdlh
[PmpIscr  wauagrudaca .-

17.l.fh&~wlhorrpfmMtnMfemwith
a wt.bfactury Rt tb they ohaU  b ahd or
hmovod  w PI to elkdnate  Lntarferenw and
aUor a *rtbfadwy  51 If a o.atA~frcr~ry  Ht b
rUlIn.ola~Ibstaat~bJectmrvtuaaa
plu*e$mrmm mrpbalw  nrcb  ~rpwmd~
alr-gurllylngmpiNlnfhulppbd.lr
mplrator. or df-socltahd  bmathlng
l ppnr4tu.h
la u l tslt rubja stibcta  di!?iculty  tn

brcaWngd~tha~~r.Aaclrhe&all~
r&mod  u) I phyrldan  tmM  le mplratw
diurua  or puk~mary  madidna  lo chetmk
wbcther the test  4ubJai  can wear a
rcaplmtor  while psrfdw  bar M bl~ duties.

18.  QuahUm ItIt fwtiq  ball  lm repsetad
&I Isad  avery nix mm&t*

anlnaddilioakoMs&awalingofthe
mphtru may k 46ecIad  qualilakivs Et
teelry  4tu.u  tan rqxrtd Ltnmdlelely  Yhen
tha  lent wlb)~  haJ  L:

(1) WoIghhl  change  of 20 pun&  or mom.
(2) slgillfiunt  timI  nurtirq  In the  am4 of

tllr facepirm wal
(3) Si@.fIcanl  danlat  changer  La; multlpl~s

EXtl-AftlON  WithOUt  PdMh, Of hZC#,-i~
domum.

(4) RccomtnlcUvo  w meuc  rqsty.  or
(5) hny otba! CordlIon  that may lnlerfem

with facepiew  aealln&
D. Recmdknp

“;&A mummery  of a tort mulrr  rhaU bc
mplnlnlnad  Ln sad3  0ma fw 3 yearn. 7x0
winnwy ahall lncludo:

(1) NUN of teat rub)ect.
(2) Data d ta~h
(3) Name d ti teat wnduclor.
(4) F&aplmlon WlacIsd  (lndluts

maaufachmt.  modaL  rl,ta  and approval
aumtmr).

(6) Tmline  PIIsnL
IL sacckatla  &luuoo tiuJ.l  RotmD1

A Rwptrara  &l~UOcL
Raaplmm  mhauk  aolated  as Q4cdtmd

la owtkmm  (teq4talw  wlbttllm)  .bYv.,
l ⌧mpitiul Bach wqaitatw ahall  k AquIpped
wllh I ,Baltk&to 5ltmt.
a T4.l~ Tbn+bold  tillIn&
L Aadwum l ht Lad-and l houldbn

ohdkudforfbmholduwlllq(to
debtmlu  utb ldhldul  cm Luu
uwhatin)  and la fll tsrun,  Tbr mclwlm
ahall k l ppruxlmalaly 12 Mar ca dla%a~~W
by 14 Iacluo taU wltb  II barr rhr kmt dear
LO allow h movowat  of the bad when a
maplratw b wa

2 Ttu tmrl  mdlwurr  rtull  hava a Ihrss
qutinsr  Inch  hda In honl d ti toot  rubjacl’r

aou  and mouth ama to l cuunmda1n tha
nsbullrsr  n&a.

x The mth urrseniq  and teotlrg
pmadu.ro #hall  tm l xplahd to the tern1

mub☺ecl  pior IO ducllry  tl14 mcmenlng ted.
4. During tbm  &m&old  auacm !a& Ihe

tea: rub)ecr rbrll don Ihs toat  enclonure  and
bree  hs with op+n moctb  with Lmpe
extended

6. Usiq.  IkVllblu  Model 40 Inhulution
Medication  Nebullzsr  or aqqulvelent.  the Ieat
wndutior  #hall rprry Lha  *hhold  check
~lu~loa  lolo tha endorura  Thlr nebulizcr
ohs11  bo doariy  markad to dbtinplsh  It fmm
U-u  Iii tr3mt  uIuUon  nebuher.

a The threat&d  chack  ~lullcm  con&ls of
awgramad~um~rin.USPin
water. It can  k prupamd by putting  1 cc of
U-M tssl Autlor! (ler C 7 tmlow) in 100 cc of
waIcr.

7. To produce  Iha asmrol.  the nebulizer
bulb il fumly  .q - d  MI that  I I  collapsea
completaly. then  II r&a& and allowed to
fully eXFl”d

& Ten I~U~UZ~  uf the nebulizer  bulb are
rm-pea~d  rapIdly  and then the teat aubJecr  II
askd whelha  tha ucdmdn  can be tamled

R If the fita mponw  b negative. ten more
queexcm of tha nebull~  bulb am repented
rapidly and tbe te;t oubject  b agaln  asked
whether  tie uccharto  can k ‘ar:ed

10. II the occorxi  reaponre b negatlvq l,en
more  queczw  AN repsated tapIdly  and tie
tear  eub)ta  II agatn  amk6.t  whether the
mcchatin  can k tarred

11. The IWI wnducta  witi  tnka  note or the
numhx  ol qu- regul.Nd to elkIt a tamta
rmponw.

12 II the rscEbuln  la sot tartd aflar 30
quwm.  (step 10). tha wcchada  Al UII
WMOt  k psrfmmd m lha test  l ubjecL

15. If a 14110  fcapxu4  II slidled.  the tell
fiub)ecr  #hall k l bkad to lRka  noto of the
lade for mhnnw  Ia Iha fll k8L

14. CormI UM of lha wbullzar  mearu  lhal
approxImslsly  1 cc Oc liquid Is wad at a tIrne
In -31s  nabulLtsr  My.

IS. The nabulizrr a.halI  bs thoroughly rLnnsed
ln water.  rhsksn  dry. and refilled  aI leaal
every four hours

c Fit led
I. The LM  aub)e=t  rhall don and sdjurt the

m@plralor  wldoul  the l rabtancs from any
psrnoa.

2 The nt IWI Iw. th urn0 ondcmww
dsuritmd  in LIB  l tmvo.

3. Ihch  to11  WAbJMl  ahall wear the
mph10r for at iosrt  10 mht0r bsr0t3
l tarung Iho nt IeEL

4 nras  Iert rublax!  ohaIl don &.a enclosure
whua wsallllg  I* twplra1w  wlcctad  In
wcUon  IB atwa Thb mapixalor  &ill be
properly adbuW  rod aqulppDd  ulth  a
parUculula JLItmr.
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7. The fit test  solution  is prepared by
ttddmg 83 gram. of ~oc~,urn  aacchnrin  IO 1M1
cc of warm wmler.

a AB Mom.  tht test  sublecr  shall brenthe
with mouth open and tortgue  extended.

8. The nebulizer is ir,seried  into the hole in
Ihe front  of Ihc em&sure and the fit lest
sulut~on  is sprayed into the enclosure using
Ihe same ~echniquua  as for the LB~I~  threshold
screening and Lhe same  n*xmbeer  of squeezes
required  to elicit a taste  response in the
screcnmg.  1%~ El-8  through I310 above.)

. IO.  After genetration  of If18  aemd nzad  lha
following instrunions  to the test subjecl.  The
test  sub@  shall perform Ihe exercises for
one minule  each.

1. Brtathe  normally.
il. Breelhc deeply. h certain bretlths  PPO

rhcp and q’ular.
ill. Turn head all the wsy fro.n  ape side to

Ihc other. Be Cer?ain  movement  i8 complete.
Inhale on each aide.  Do “01  bump the
resplralor  aga~nJt the shoulders.

IV. Nod head bp-snd-down. & certuin
mollona  art complete. lnhde when heed II in
:he full up pos,‘ion  (when bking boward  rhe
cellmg).  Do not bump h rcsptrrtti  on the
chest.

v. Ta!kmg. Talk aloud and alowty bt
several mioules.  Yix Idbwmg  poragr+ 1s
cdlled  the F&inbow Passage. Rcadmg  it will
teauh  in n wide rangt of f&al rrwvemcntn.
and thus be useful IJ se~lsfy  lhla req~rcment.
Al’zmalive  passages  which scfie  UN= same
ptpc;sc  may a!30 be ured.

VI. Iqgwtg  in place.
VII. B -earhe  normnlly.

Whsc the sunlight sI;-ikcs  rolndrups  1” the
tier.  they net Itke  B prism and form a tulr.hcw.
The rambow is a d1vG.m of while ~&II mlo
many beautiful 4,~. These lake Ihe shape
of a Long  round arch with iu path high
above. and ils Iwo ends  uppatenrly lxyond
rhe horizon  There is. according 10 legend. a
buzllng  pot ofgold  SI  CMNY  and.  People look.
bul no one ever finds  it When a man lwkr
for sumtthing beyond hla rehch.  his friends
suy  he II looking for the Pt.’  of gold at the er.d
of the  rainbow.

II. AI the kglnrag of etlch  exercise. the
aerosol concentration shell be replenished
using one-half the number of squeczcs  as
mitmlly  derulbcd  In 0.

IL llw ~CJI  subfecl  shaf! lndlcnte lo the
lest  cwxhror  II Jt any lime dunng the fil Tess
the taste  d mcchsrin  k detected

13.  If rha aacchmnn  im detected  the  FII  Is
deem4  ansalnfacrory  ead a different
respirator shell br tried

II. Ar bar1  NO lec.epl0ce-s  shell  be
8dd6-d  by he IAA leti pmrd. The Ieal
subieci  shall k given  the epporhmiry  IO wear
them for one  week IO choose  the one which is
mote armftible  lo wear.

17. If hair growth  or spparel interfere with
Y natlsfactory  fit. tin they rhvll  be altered or
removed m as to chmimte interference end
allow s sabsfactoq  fK LIP salisfacrury fit is
stdl not sttained. the test sub&r  muat use s
positive-pressure  respirator such  PI pow-red
sir-purifying napiralon,  suppllcd  BLT
reaplrator. or selfcontarned  breathing
appratm.

18.  II a Ieat subject txhibiu  difficuhy HI
brenlhmg  duriq the heats. she or he shall be
referred b a phgtien  taincd In reapirelor
disaeses  or pulmonary m&icirre lo determine
whether kha ttat  subject can wear a
respirator wbila performing her or his duties.

IQ. Qualitative  fit tmting akaU  be repealpd
al least rvsry six montha.

20. In addition  berm rhe  sealing of l’cd
respirator may be affected quahtative fit
lesting  shall  k rrpetikd  immediately when
the  lest subject ham a:

(1) WeIghI  rhangc of 20 pounds or more.
(2)  Significant facial scerrlng  in the area  of

Ihe facepiece seal.

14)  Reconahdwe  orc08me~1c  surgery. or
(5) Any olher corubtion  1bd1 n.ay mte-lerc

~:lh  racepIece  sealing.
0. Reronikeepmg.
A turnmary of all lerl  results ah41  be

mamtsined  in each oPtct for 3 yean. The
summary rix~ll  itiudr:

[I) Name of lest rtibje;t.
(2) Cdle of leellng.
13)  Name of lest  conducror.
(4) RespLaton  selected (mdxa~e

manufacturer. model. she and upproval
n u m b e r ) .

(5) Testing agent.

I!L lrriirrnl  Fume Protocol

A. Respirator selection.
fiespirarors shall be selected ss dcscnbed

m setlion  fB s!xve. except that  each
respirator shall be equipped wrlh  R
combinerion  of high-emciency end acid-gas
carrrldges.

EL FII lest.
I. The WI sub+  shall be allowed to 

a week concentrahon of the irritant smoke In
familienze  the sub)&  4th !he characteristic
odor.
2.  teat  subject shall properly don :he

resplreror s&ted as ahovb. wenr II f,x
al least 10 mlrmtce  bclwa starting  the hf I&.

3. The test   rcvicr~  thla
prutcxol 4th Ihe leot aobject  before kelinp.

 The  eubjnr   perform the
conventional FlriH  end negslive
p:cJJure fit checks (les ANSI ZCI.2 19-N.
Failure of eilher  C~H& shatf  bc WU~C IO
Jelecr  an ultemats  rerplmtor.

5 Bm8k both  8SXh  Of 8 vtntlbtian  mmokt
lube  contatnirtg  l tannic u*ychlotide.  rtich  ai
the MSA p8n *5H& or rqutvnknt.  Attach a
hr~ ICI-&  of hrtrhq LO mm sd of rhe emoke
!ude. Atlub the other end a! Iht emoke  tube
IO a low pmuun  air pump ect to deliver  a00
millillten  per mlnuls.

a Mvlm rim tar1  mubJec1  thsf the amoke
cm be Irrlrating  to the  qmm  and Lnalruct  Ihe
subbl  10 ~HP  the aye. cld wMk the  ldsl
11 performed.

7. TIIS mat  mnducmr 3raU direct Ihe
atmorn  01 lrrtwnt  smoke  ftQm  lbe tube

towards rhc facesea! Jwa of the  ttst  scblccl
The person wnducilng  the telt ahull begIn
t+ttb  rhe rube  at lea$t  12 Inches  fror.i the
fac~p1~7 and ~iradually  move to wlthin onp
Inch.  moving  er?und  the whole petlmeler  of
the mask.

8. The test acbjecl  shall be rno!rmtud lo do
the fullowmg CX~KIWB  while rhe teBpltntOr  IS
helng challenged  by the smoke.  Each exercise
shdll be performed for one minute.

i. Breathe norma!ly.
ii. Breathe  deeply. Be certam breafhs  are

deep and regular.
Iii. Turn bead all fhe  way from one aide lo

the other. Be certain movemcnl ia complete.
Inhale on each aide. Ko nol bump the
respiralot  againal  the shoulders.
, iv. Nod heed up-and-down. Be cert&in

mo!ions  sre complete and made every
second.  lnhsle when head is UI the full up
poellion  (louklng  toward ceilin&  Ijo no,
bump the  ten~lrelor  agnmsr  Ihr chest

V. Ttllkmg. Talk aloud end slob.‘y  for
ecveru:  minutes. The foilow10g  poragrap;l  is
c.al:ed  Lhe  Rambow Fassage Rasdq  it will
result  11 R wide range of fscial movemenrs.
and thus be useful IO sirusfy  this  rrqulremenr.
Alrerndllve  passages  which  serve  the same
purpose mcy  ~130  be  used.

Rainbow Posso,ge

;Vhen  Lhe  aunhgh!  stnkr:  rait,drope  in the
dir.  they PCI  like r prism and form a rambow.
The rdlntod  is s dlvlamn  of while light into
m.trny  b?dur;ful  colors. Theme take the shape
of s long  mund  arch. vlth  11s  Path high
cbove.  and itn  two end sppsren!ly  beyond
rhe hunzon. TIhere i.. sccording  lo kgend.  a
balling pal  of Bold ill one end. People  look.
but no one ever ~-~nrle’ll.  When a man looks
ior somethIng  neyond hie reach his friendu
say hz ia :ookmg  for the pot of gold a( the end
of Ihe rainbow.

VI joqqing  in Place.
vi\. Rreethe  normally.
8. The lest yubject  shdll m&ale  10 rhe test

conducto;  if the imlanl  smoke is derected  II
smoke is deleclad. the test conductor shall
stop !he lest. In 1.11s case. the keeled
respirator is rejecled and enolher respirator
shall be selected.

IO. Each  tell oubjeci  parsing Ihe smoke teeI
(i.e.. without detecting the amoka]  nhatl be
given a sensitivity check  of mmokt  fmm Ihe
mme Ithe  to de&-mine  if the &II subJect
reacts  IO the unoke.  Failure to evoke  a
responre  shall void the fit LesL

11. Skp EL BQ. BlO of this fit lesl protocol
shall b periormed iz a location with exhaual
ventitahon sufficient lo provenI  garuxal
conlamination of the testiu  tuta by the teeI
agcnls.
12 Al leaat Iwo fwepiccn  l bal km

rel.scrcd  by the  IAA teat pml~*l.  TIM ket
sublect  shall bs givsn  the OppDmurity  to war
them  for ona week to cbooas  ttm  otm  which ia
mom conhMi3bl8  ha wear.

13. Reaptra4on  uccssrf~  &slsd  by tie
protocol luoy k ueesl  h u.mIem~kcl
atmom.phcm~mptotmtime~timP~d
anberw

IC fha IUI stdl mt b coeducied if them
is sny  hair 7th t&wee~  the shin  and ths
fxcepiece  setlling  surfuca.
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0
15.  If hair mwth or appsml interfere with 3. Appamfus.

n se~~slectory  fit then they shall  be altered Or
removed so as lo eliminate interference and
0110~ I b9tihct0~  fit. Lf8 mtisrectory  61 II
olill not attained. the teat subject must use s
pod~hagmwum  rorpirator such as VFred
nlr-purifying re~plralon.  oupplled  air
rsrplratw. Or s&contained brearh!ng
epparalur

8. Ins(rumenlalion.  Corn  oil. sodium
chloride or other appmpria~e  aerosol
generation. dilution and meaauremcnt
nyateml  aholl b6 used for quantitative fit trst

inhulution  should remam constant lor M*L.C’M~
seconds.

b. Ah s Isceplece is adjusted. the tcat
subjcc~  shall wear the facepiece for a~ IeHsr  s
minutes tmbrrr  conduding  a quolnative test  tr,
us~np  cipher or the methods  dercribed  bpltrw
and using the exercirre  rQlme dcscrihcd  in
5-e..  b.. c.. d. snd  a.

la If a tr~l subject exhibits difrlcult>  ,n
bteathing during the testa.  she or he anall  be
referred lo s physiclan  lrnined in respirator
discsoea  or pulmonary medicine IO determine
whether the test subject can wear a
respirator whilt  performiyr  her or hls duties.

17. Quehlative  fit testing shall  be repeated
al least  every  six months.

la In addition. ~USC  the sccaling  of the
reepitatot may be affect&  qualitative  fil
testing shall b repeated lmmedielely  when
the team rubj=t  ha4 a:

(I) Weight change of 20 pounda  or more.
12)  Slgniflcant  facial scarrmg  in the ares  of

the latepiece  seal.
(3) Slgnifiant  dental changes- L.C..  mulrlple

extractions without pmthesis.  or ecquinng
denturea.

(4) Recons~ct~ve  or cosmetic  surgery.  or
(5) Any other condluon  that may mterlere

with lacepiece reelmg.
C. Record.kecplq.
A surnrna~ of all test reeults  shall be

malnramtd in each office for 3 yeem The
mummary  shall include:

(11 NamC  Of test  subject
(21 DUE 0r k3tmg

0

(3) Name of trot  conductor.
(4) Respkst~n selected (Indicate

manufacturer. mdel.  size and approval
I-lUTlber).

(51 Teati agent.

Quo=tifurIve  F/I Test  fmccducs

1. Ceneml.
a. The method  applies to the negtlrlve-

pressure nonpowered  air-punfylng
re8p1relon only.

b. The employer shall  aasign  one individual
who shall  arame  the full responrlbillty  for
Irr,plementlng  the respirator quantirertve fit
IelI progrsrn

2. Defrnilfon.
a .‘Quantltutlve  Fit  Test” meYn4  the

neea~~ment  of the eliectlver.esr  ol a
reup~ra~or  seal In excludmg  ~+e  ambient
ntnmphc~  The teat in performed by
dlvldlng the mesrmd  concentration of
challenge egenl  Ln a teat  chamber by the
meesund  wncrnvatjon  of the  challenge
agent lnrlde the resplrerot facepiece  when
the nOr!IYal  filr pLLrIfflng  element has heen
repluced  by an msentlaHy perfect pw-ifymg
element

b. “Challenge Agent” means the eir
wnrammant Lntroduced  lnro a test  chamber
so thal (ts concentration tnaldc  and outside
the nsp1rator  inay bs compared

c 7~1 Subw”  me- the person  was.+,,g
tha rerplralor for quantltatlvr  fit lcstlng.

d. -Normal  Stan&g Positlou”  msans
stnnding  erect  and straight  with arms  down
along  the sldos and ImkLng  rtralght ahead

s. “PII Facto<  meann  the ratio of challangc

b Test  chamber. The test  chambrr  shall be
large  enough to pcrmi~  011 tort  subjects to
freely perform  all required exercisce  wIthout
dlatrlbuung  the challenge agent concentrutlon
or the measurement apparatus  The test
chamber ahall  be equipped and construcled
so that the challenge ngant  is eflectively
isolated from the ambient air ye1  uniform  In
concentration thmughout  the chember.

c. When testing air-purifying respiratora.
the norms1  filter or canrldge  element ahall  be
replaced with a high-efEdency  particular
filler supplied by the same manulactumr.

d. The nampllng  instrument shall b
selected  m that a strip chati  record may be
made of the tent showing the rine  and IsI1 of
challenge agent concentration with each
mrplretlon  and expiration et fit factors of at
leaat  Z.cXa.

c. The combmation  of substitute tllr-
punlying elements (If any), challenge agent-
and challenge apcnl  concenlration in lhe teat
chamber shall be such Lhat  the test subject is
not exposed in excels  oi PEL IO the challenge
agent at any time during the testing pmcesm.

I. The sampling port  on the 1-1 specimen
respiretrw  shall bs placed and wnatructd  M)
that them  ia no detectable leek around the
potI.  a free air flow Is allowed into the
ramplmg iine at all times  and so there is no
interference with the fit or performance ol the
reapiretor.

g. The lest chamkr  and  lest set-up  shall
permit the  person  administering the test to
obeen-e  one  test subject inside the chamber
during the teat.

h The equipment generuling  the challenge
atmosphew shall maintain the concentrattion
of challenge agent constant within a IO
percent variation for the duration ol the test.

i. The tlmc lag (interval between an event
and its being recorded on the strip chart) of
the  instrumenlarion may not exceed 2
seconds.

1. The tubing  ror  the teat chamber
stmosphere  and for the reapirntor semphng
port shall  k the aams  diameter. length  and
material. II shall be kept as short as poaeihle.
The amulleol  diameter tubing  recommended
by the manufacturer shall bs used.

L The exhaust  flow from the teet  chamber
shall pass Lhmugh  a high-emclency filter
berote release to the mom.

I. When dium chlortde  awurol  in uled.
the relel~vs  hurnldity lnslde  the teet  chamber
shall not exceed Kl pcrcenL

4. Prucedum/  Rtquiremenls
a. Ths lilting of half-mark reapirston

should be started with lbow having multiple
sizes  and a verlety of Intercha~able
cartrklger  and canlaten  such as the MSA
Cbmlo  II-M. Notion  M Surwvrlr M Aa M.
or Scott-M  Uu either of the tests outlined
below to assum  that lhe tawpisw  Is properly
adjusted

(1)  Porr~ivepmrrurr,  1811.  With the  cxheust
port(m)  blocked.  Ihe n-live  prassurr of
slight inhalation should mmain constant for
saveral  seconds.

(2)  h”sgarib*sprorrure  rcsl. With the Intake
po~(r] blocked the ncgaliva prulaum lllght

.-

(I) Isoomyl  acecafe  fcst.  When using
o~un,c vepvr cartrldgcr.  the test  subject  whu
cun  amcll  the odor should be unable to dc~cr I
the ~Idor ol isoamyl acetate rqulrted  into Ihe
air near the most vulnerable portions of the
lacepler;e  real. In a localion which is
seperntcd  from the test-ama. the test subkct
shall be InPrructed  IO close her/t-do  eyes
during the test Period. A combination
cartridge or canister with organic  vapor end
high-efficiency filters shell be uacd when
available for the  particular mask being
tested. The test subject shall be given an
opportunity to smell the odor of isonmyl
acetate before the test Is conducted.

(2) frrifonl fume lcsL When using high.
efficiency filters. the test subject should hr
unable IO detect the odor of irritant fume
(stannlc  chloride or titanium tetrachlorlde
ventilatron smoke tubes)  rqulrted I~IV the nlr
near the most vulncr8blc portions  oi the
facep~ece  beal.  The teat  e~bject  shall  be
instructed to -lose her/his cyss  during thr
teat period.

d. Before  the subject enters  the test
chamber. a reaoonably stable challenge ugen~
concentrcltion  shall be measured in the test
chamber.

c. The test  aubjccl  mtly enter the
quanliletive  testmg  chamber only if she or hc
has obtained a satisfar.lory fit a4 stated in
4.b. of ttnr  Appendix.

c. Immediately after the subject enters  the
test chamber.  the challenge agent
concentration inside Lhe  mapirator  shall be
menauFed  IO ensure that the peak Penetration
doea  no! exceed 5 percent  for a hall.musk
and Y percent for a full facepiece.

I. A ntablc  chnllcnge  agenf  wncentroliun
shall be obtained prior 10 the actual start ol
testing.

[I) Relpirotor  reatreinmg otrupe  may not UC
overtightened for testing.  The straps ahell  be
sdjuoted  by the weerrr IO give a reasonably
comfortable fit typical or normal use.

5. Exercise l&g/me.  Prior to en~cring  the
tent chamber, the test rubject shall b given
complete  instructions aa to her/h14  part in thu
telt  procedures. The tesl subject rhall
perform the following l xsrclses. In the order
given.  lor each Independent test.

u. Nornrol  Breathrng  (NE). Ln the normtll
attlndrq  positIon.  without talking. the aub~~:c~
rhall breathe normally for ~1 least one
minuls.

b. Deep Wreathing (08). In lhhs  non-4
standing position the subject  shall do deep
brsathtng  for at lea*r ons mlnuts pausing so
aa not to hyperventilate.

c- Tummg  heod id8 lo ride. (23).  Sttinding
In pbcs Lha  sub)ecl  ahall  mlowly hsrn hir/hcr
head from side between the extreme
porillons to each IIds. The heed shall be held
al srch  exlmms  porlllon  for at Ised 5
-ndr Perform for et lessq  ahrsa  ~PICIC
cyclc1.
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d. Moving head up ond down IUD).
Standing in place. the mubjecf  ohall alowly
move his/her  head up and down between the
extreme position  aheight up and lhe extreme
position afreIght  down. The head ahall  be
held at each extreme position for al leeat  5
seconda.  Perform for at least three  complete
cyclea.

e. Reading I/?/. The subject ahell  reed out
slowly end loud 80 a~ lo be heerd  cleerly by
the teal conductor or mom!or.  The Tess
subject  rhall  read the “reinhow passage” tit
the end of thla  aec~lon.

1. Crimoce /C/. The tent  aublect  shall
grimace. armle. frown. end generally contort

the face using Ihe facial muscles. Continue for
81 leant IS aeconda.

g. Bend over ond louch  toes  (B). The lest
subject  shell  bend at the waiet and Iouch  toem
and refum lo upright position. Repeat  for HI
leant 30 seconda.

h. /ou~ng in place {/I. The I~OI  lubjecl  ahell
perform log in place  for 81 leant 30 seconda.

i, Normal Breolhlng (NE). Same as exercise
a.

Roinhow  Passaxe

When the sunlight s~rikel  raindrop8  in rhe
air.  they act like a pnam  and form a rainbow.
The rainbow ia B division  of while light into
many beauiilul  colors. These  lake the ahepe
of B long round arch. with ita peth  high
above. and 110  two ends epparenrly beyond
!he horlzon.  There ia. accordlng  IO legend. a
boiling pal of gold al one and. People look,
but no one ever find8 il. When B man looks
lor something  beyond reach. his frienda  #ey
he i8 looking for Ihe par of gold al Ihe end of
Ihe rainbow.

8. The lea1  *hall  Le lerrninered whenever
any single  peek penerralion exceeds !i
percent for half-maaL@  and 1 percenl  for full
raceplece6.  The leet aubjecl  mey ba refilled
end retealed. If IWO of the three required  icgla
are terminated.  the  fin lhall  be deemed
inadequate. (See paragraph 4.h.).

7. Colculalion  of Fit Focton.
a. The fit factor determined by rhe

quenlilalivc  fil IelI equsle  lhe average
concenlrarion InrIde the renpirelot.

b. The sverege  I~III chamber concenlrelion
in Ihe arithmetic  overage  of Iha Ieel chamber
concentration al Ihe begInnIng  and of Ihe end
or Ihe lesl.

c. The average peak concentration of the
challenge agent  inaide  rhc  reaplrator ahall  be
the arilhmetic  average peak concentralione
for each of the nine exercisea of the lest
which are compuled  ati  the arllhmetic
everege  of the peak concenlrstlons found for
each breath  during the exercise.

d. fhe  average peak concenlrstion for an
ererciae  msy be determined graphically if
lhere  in not a #real verialion  in Ihe peak
cnncentralionr  during a aingle exerclre.

8. lnlerprefation  of Tesf  Results.  The fii
factor measured by the quanliialive  ii1  lesting
ahall  be Ihe lowelt  of Ihe IhreTlproleclion
faclora  reluhing  from three  independent
lesls.

g. &her Repuiremennu.
a. The lest rubject #hull  no1  be permitled lo

wear a half-maak or full facepiece mask if Ihe
minimum fit faclor of 103 or l.ooO.
respectively. cannel be oblained. If hair
growth  or apparel interfere with a
satisfactory ~II.  then they  shall be altered or
removed 80 a8 IO eliminate  Interference and
allow a ~aliufacfory fir. II a salisfacrory fi1 ia
l lill not atlaincd.  !he rexI aubjecr  mum!  use a
poallive-prearLv  resplralor  much  an powered
air-punfying  nspiraton.  nupplid  81r
respirator. or aelf-conlelned breelhmg
epparahlr.

b. The tea!  #hall  1101 be conducted if them
ia any hair growth  between the nkln and Ihe
facepiece  leeling  surface.

c. If a leaI subject  exhiblln difficully  in
brealhing during  Ihe terla. rhe or he shell ba
referred lo e phyrlclan  trained in reapirslor
diaeanea or pulmonary mechcine  IO delermine
whether Ihe I~#I subject  can wear a
respirator while Performing her or hia dutier.

d. The telt  rubjcct rhall bo given the
opponunity lo wear Ihe analgned  reapiralor
for one week. If the respirator doen  nol
provide a nalisfaclory  61 during aclual use.
Lhe  letit subject  may request  another QNm
which #hall  be performed immedielely.

e. A re8pirelor  fir facror card nhell be
isoued  IO the teat aubjecl  with the following
Informailon:

(1)  Name.
(2)  Dale 0r fh lenl.
(31 Protection factom  obtained thmugh

each manufacturer. model and epprovel
number of reaplrslor  rested.

(4) Name and signature of the person that
conducted Lhe  1~81.

f. Filters used  for quah!ative  or quanlilalive
fir resting  shall be replaced weekly. whenever
increased  breathing reainfance  in
encountered. or when the feat  agent has
altered Lhe  Integrity of the filler  media.
Organic vapor cartridges/canisters  shall be
replaced dsily ot Booner  il there  ia any
indlcehon of breeklhrough  by Ihe le.91 agent

10. ln eddillon.  because  the sealing  of the
respirator may be affected. quenfllative  fit
lesting  ahall  be repealed immedialely  when
the lesl Bubject  haa  a:

(1) Weight change of 20 pound6  or more.
(2) Significanl facial scarring  in lhe area of

rhe facepiece seal.
(3) Significant dental changes: Le.: multiple

extractiona without pmlhesiz. or acquiring
denturea.

(4) Reconslruclive or cosmelic  surgery.  or
(5) Any olher condition Thai may Interfere

wilh facepiece sealing.
11. Rewrdkeeping.
A MI-UIM~~  of all lent  IYSUIIS  nhell  be

maintained for 3 pare. The v.~mm.ary  shall
include:

(1) Name of lenl subjecl.
(21 Date of teshng.
(3) Name of the teal conductor.
(41 Fit factora  obtamed from every

reapirelor  teared  (indicate manufacturer.
model, size and appmval  number].

A~FWI~LI D b 5 lezs.ss-MedL=l
Questionndm~;  Mandnlory

This mandatory eppendix containa  the
medical queetionneires !har mull be
edmmislered  lo all employeea who arc
exposed IO esbeslol,  tremohle. anlhophyllite.
aclinolile.  or a combinetion of there minerala
above the action level. end who will
therefore be included in their employer’a
medical aurvaillsnce program. Pati I of the
appendix conlainl  Ihe lnilial  Medical
Questionnaire, which murt be obalned for all
new hirea  who will be covered by the
medical rurveillence requirementa. Part 2
Includes Ihe abbtevlaled  Periodical Medical
Querlionnaire.  which munt  be edmini8lered
to all employeea who aTe provided periodic
medical exeminalionti  under Lhe medical
surveillance provisionr of Ihe standard.
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(a) Cheat rem
lnterpmtd  gnd f

ncgram~  rhall  TV
aulfltd  In accordance  with

a profeaalonally accepted cleaslticatlon
oyllcm and recorded on a R&n
ln~atpm~a~lm  Form.  ‘Forru  EJJ NlOStf  (M)Y

nographic

28.

@) hmlgcnogrtma  ahall  k Intcrp&l
and claaallid only  by a Eraadu.  a hrd

. &gtbla/ctrlind  radidogl~~  or an
l xprrlanud phyoldan  with known cxpenlsc
in pnellnoconloaa*

.

(c) All lnttrprctcn.  whenever IntetpreIing
chnt  mn

fakllon.  rha
nogram#  roads  uruler  thla
haw Immediately l vailnblc tar

damnw a ~~mpklt  ucl or Ihc neulc
InternatIonal  Uaulfmatlon  of RadIographa
for haum~nloaea  18[10.

This  Is a non-mandatory appendix
deslgncd  to pmvldr  guldtlmaa IO aaats~
employen  In uwnpl>lng  wlIh the
requIrementa  of m (SE 15X5& Spccifiwlly.
this appendix deacril~  the equipment.
makuh. l IUI procrdurca that ahould k used
tn major nhlor removal projects
maductad  to abate a rucognlzcd  l lles~ot

hazard o+ In ppatation  for bullding

0

rrn0valton  of ckmolilion  The-  pmpcia
require  the unrlfcciicn  d negative-prersum
temporary tnclo~ures  \a coniain fhc aotwrtos
ffi~~~ti;el  and td prr;tnr tk txpo~um or

byelrndtrn  and olhe: er;lplsycca  al the
wa-kailc.  Paragraph (e)(e]  of the arandard
requIrea  that -. . [Wjhencvct feasible.  the
employer ahaU  estebliah  negative-prrasurc
tncloaurri  kfors commencing a&sIoa
removal. demolirlon.  IK renovation
opcrationa.”  Employen  should also tm aware
that, when mducting  esbealos  rrmovsl

prolccla. they may b required under the
National Eirlaalona Standards lot flazllrdour
Alt PdluIanlr  (KESIiAPS~ 413  CFR Parl01.
SubparI M or EPA regulations under the
clear Water ACL

Conrrrucllon  of a negafivc-prcaaurr
endoaurt  ia a almplt  but timemsuming
prorxna  that rrgulrcs careful prcparatlon and
txtcutim  however. If the pmvdures  below
l ra followed. contracIon  should  lo aasurrd
of l chlevlng a temporary barricade thaI  will
protect employees and othen  outride the
tnclorun  from exp~ure  IO aabcstoa  and
mlnimlzc to the extent poaalble  the txposum
of l akrros wakers inside the bamer aa
well.

The cquipmtnl  and materiala required IO
amatruct  theaa barrien  l ra reudily available
and aaaily lnaialled  and uaad In nddilion IO

an ~,lcloaum  l tvund the removal nltc. the
atsndard rtqultta  employcn  IO provide
hygltnc facilltiaa thal anaura  thaI thclr
aatm~oa oontamlnatsd cmployna  do noI
leave the work alla with l obealom on their
pcnona or olothlry  tha  conatructlon  d theat
facllltits  la alao  dtactibed  below: fhc a1ep3
I” the proceaa  of prt@ry  the  l akstos
nmoval  alto. bulldlng ti tndoaum.
mnrtrudl~  hygitrm faclll~lcr. rvmoving  tha
ambn~olcontalnlng  mattrIal.  and rwatortng
the rite in&da:

(1) Mannl~  the mmoval prolcct:
‘2) Rocurlry  the nearsaT  makriab  and

sr,alpmmt
(3) htprrlrig  tha work arc.:
(I) Rsmovlng  tho l rbtoticontaining

matcrlal.
(5) Cleaning the work arc.: arrd
(6)  Diopoalng  of lhc l Acalru-conlulning

WallI?.

flanrri~rg  rhc Rcnm~~ol  /‘rotit

Ths plunniw of an aaberma removal
prolect  is ciitlcnl  to complctlng  the pmjm
aafcly and coa~-cfftctlvely. A w~irten
aabcaloa  removal Plan should  lo prepa&
that deauiba  the aquipmen!  and proadures
that will  be rued throughout the project.  The
rrbeatos  aktemsnt plan will ald not only in
l xcculing the pmlcct but a!ao  In Complylw
wiIh  the rc+lnp requIremanIa of the USEPA
l abeaoa rcgulaliona (a (=FR  01.  Subpen Ml.
which -11 for spsdflc  Information such ea a
description of control methoda  and cwtml
equipment to b uaed and the dirpoaal aiIea
the U)ntractor  pmpotal  to UK IO dinpulse  ot
the asLe#lo~  cxmlainlng  maleriala.

The aabtalos abaIcmcnt plan should
mntaIn  the following MormaIion:

l A physiutl  dcwription  of Ihe work area:
l A deacrlption  of the appmximare  amounI

of malcrial  IO k removed:
l A achcdule  ror turning off and ncnlinp

exlaling vcntilslion  lyalcml;
l Raermnncl  hygmne  pr~cduren:
l Lalrcling  prxedure.:
9 A dcrrlptlon  of pcraonal  pmlectivc

equipment and clolhing to L worn by .
tmpl0ye1:

9 A dcacriptlon of the  local  l xhauat
ventilation ayalema  lo be ubed:

- A dtacrtption  of work ptacticcs  IO be
observed by tmployeaa:

l A description ol the methodr to k used
to rumovc  the aabeatoazontaining  matcrinl:

l The wetting agent lo k ured:
9 A dcscrlptlon  of the =alanr  IO be upd UI

the end of the pmject:
l An air monitoring plan;
l A dtlcrlptlm  of the mcthDd  to be UU~ IO

tranaputt  waste material: and
9 The location of the dump Alec.

Although lndlvldunl arbcllo~ tcmuvul
pmlncts  vary ln terma of Ihe equlpmunt
rqulrcd to l ocompliah the rcmovul of the
material. aoma  aqulpmant  and maIrrinln  arc
common lo most aat~aloi  removal
opcraIi(ms. Fqul mcnt  and malcrials  IhuI
should  k avalla L le at Ihe lm#lnnln~ of each
project am: (1) mlla of pmlyathylcne  sbccbn~.
(2) rolls of.grsy duct lapt  or clear plaatlc
Iups:  (31 HEPA filiamd  vacuum(r): (4) I IFPA.
fIltered portable vtntllatlon  ryatcm(n):  (5)  a
wditg  l @nt: (0) an alrleaa aprayer. (7) a
portabla ahowar unlt: (I) l pproprlale
reaplralon:  (0) dlapoaabla covtmlls:  (10)
aigna  and lubtl~  (11) pre-prlntad diapoaal
Lu#B:  and (12) a manomster or preaaurs
rfaw-

Rolls o~IPblpthylcnc PlaNtic ond Tqw
Rolla  of polyethylene plaillc  (a mil In
thlckneul  ahould bs avallablt  to ConstrucI
the aabzstos  tcmoval  anclo~~rc  nnd to rcnl
wIndow@.  doom.  vanIllatlon  ayatema.  wull
pcnetrallmr.  and ceilings  and floofr  in thd-
work area. Gray  duel  tape  or clear pl,Iatir
lape should  k used IO seal  the cdgrk of Ihra
plastic and to acal  any holca In the  plaa~Ic
encloncn.  hlytthylena  plartic  rhccIinR t.~~n
be purchased  in rolls  up IO 12-20 fcol in w*ldIh
and up to 190 ftet  Ln Iawrh.

tIEpA-Fjkored  Vacuum.  A IlLPA-fillcn~rl
vacuum la eaaential for cleaning the  work
~ma after UP l sbzutoe has tmcn removed.
Such VUCUY~~  ara designed  to k uwd wiIh a
tIFJA (tliRh Eftlclency  Pnrllculato Air) filler.
whmh  la capable of mnovingt~1~s7  pcrccnt  of
the nlrlres~os  particles fmm Ihe uir.  Vurioua
aizcs  and capacities of tIFFA  vacuums art’
availtble.  One manufncrurer. NiKak  of
AmcrIca.  Inc.‘. producer three rnodrla  that
rbnp in c~pblcity  lt0m 5.2.5  ~all0nq  IO 17
gallons (ace Figure F-l). All of these mtHlrla
arc porlubls. and all have long hosts capnt~h
of reaching out+f.the-way  places. such an
areaa  almve celling  tilea.  behind pipcs.  r~c.

Exhousr  Air Filrrorion  Sysrcm.  A pnriablc
venlllrlton  ayatcm  la nrcersury  lo croale a
negat~vc  preaaum  within the aabeato~
removal encloaum.  Such unita  are equipped
with a IIEPA lil~er and ape  designed  IO
exhauaI and clean the air Inside the enclosurr*
More exhnuatlng  It to the outside of the
snclcuura (& Flgum F-2). Syatama  M
availabk  fmm asvetal  manufacturera.  One
supplier.  h4lcro-Trap. Inc.. m har IWO
ventilation  unlla  that range In capacity  from
KKI  cubic  feet  psr  minute  (CPM) to l.tm
034. According to tbo  manufacturtr’a
literalum.  MicrwTrap  * unita  filter petliclua
of 0.3 mlcmn In alzc  with an efficiency  of
88.9~  percent.  The number and capacity of
unils  raqulrrd  lo venlilate  an encloaaro
depend  on the aire of the area IO tm
ventiluIcd
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figure f-2. Punnbla EXIUWI Ventilation System
wilb HEFA filler

WeIlrng Apnlr.  Welting egenta
(rurlactanta)  are edded to water (which is
then called amended water) and used to soak
asbestos-containing materiala: amended
water penetrates more ellectively  thnn plain
waler and prmits  more thorough  soaking ol
the asbcltol-conlainlng  materials. Welting
the l abeatos-containing material reducea  the
number of fibers that will break free and
become l lrbome when the ssbestor~
containing material 11 handled or otherwise
disturbed. Asbestos-conlaining  materials
should be thoroughly soaked before  removal
Is ellempted: the dislodged material should
feel spongy  IO the touch. Wetting agcnta arc
generally prepared by mixing I to 3 ounces of
wetting agent  to S gallon4 0r wotcr.

One type of aabcatoa.  amoaite. ia nlativcly
resistant IO soaking. either with plain or
amended water. The work practices of choice
when working with amosile conlaultng
material are IO aoek  the mntcriul aa much us
porslble and then to bag II for disposal
Immediately after removal, ao that the
malerid  has no time  lo dry and be ground
into smaller partlcleo that are more likely to
liberate airborne astrestos.

In a vet-y  llmltad numbor  or sltuntlona.  It
may not k posoibla  IO wet the aabestos-
contalnlng malcriol  beron:  removing It.
rl ~:~lPlcs  of such rnre allualionr  ara:  (1)

Figura  f-l. HEPA flllllmd VMUUrn~

Removal or asbestos material from a “IIVC”
electrical box that was ovcrspreycd with the
material when the rest or the area was
sprayed with asbcslos-conlaining  coating:
and (2)  removing  aabcsloa-containing
lnsulntion  from a live ateam  pipe. In both ol
theas aituutions. the prelerrrd  approach
would be IO turn oil  the electricity or atcam.
respectively. lo permit wel removal methods
to be used. However. w!~crc  removal work
must be pdrlormed  during working houra.  i.e..
when normal operations cannot be disrupted.
the aabeatoo-containing material must be
removed dry. Immediate bagglng  is then the
only method of minimizing the amount or
airborne asbestos  mcnerated.

Airless Spmyer.  Airless  sprayers are used
to apply amended water IO aabestos-
containing materiels. Airless sprayers allow
the amended water to be applied in a fine
spray that minimizes the release or asbestos
Lbers  by reducing the impact ol the spray on
the material IO be removed.  Airless sprayen
are inexpensive and readily available.

~ortoMe  Shower. Unless the site haa
availuble  a Permanent shower lacility  that is
contiguous to the removal area. a portable
ahower ayalem is neceassery to permit
employees IO clean themaelvea after
exposure to asbestos  and IO remove any
esbesloa  contamination from their hair and
bodies. Taking a shower prevcnta  emplo:Jeea
fmm leaving the work arca with asbestos on
their clothea  and thus prevents the spread of
ssbeatos  contamination IO areaa outside the
aabeatoa  rrmovsl  arca. fhia measure also
protects members or the families or asbestos
workers from possible e:cposure  lo aabcatos.
Showen should be supplied with warm water
and a drain. A ahower walcf  fdlrntion ayslcm
IO filter aabestoa  fibers from the ahowcr
water ia recommended. Portable ahower unita
am resdily  avulleble,  Inexpensive. and easy
IO instell and trunsport.

Rcapimton. Employees Involved In
asbestos  mmoval  pm)scts  ahould be provided
with sppmprlata  NIOSH+approvad
respirelora.  SelectIon of tbe appropriale
respirator ahould be bared  on the

cuncentration  cl esl~~toa fibers  in the work
area. If the concentration ol asbea~os  fibers is
unhnown.  employees should be provided
with respirators that will provide protcctiau
againel  the highesl  concenlralion of asbcrtos
libers  that can reasonably be expected to
exist in the work arca. For most work within
cn enclosure. cmployeco  should wear hell-
mask duel-filter  carlridge respirators.
Diapoaablc lace maek  respirators (single-use)
should no! be used to protecl  employera from
exposure to asbestos tlbcrs.

Disposable Covemlls.  Employees involved
in asbestos removal operationa should  be
provided with disposable impervious
coveralls that are equipped with head and
loot coven. Such coveralls are typically
made of Tywk! The cmrall  baa a zipper
front and elastic wrists and anklea.

Sfgns  and Labels.  Eelore work begina.  a
supply  of signs  to demarcate the entrance lo
the work area should be obtained. Signa  are
evelIable  that have the wording required by
the fmal  OSHA standard. The required ltlbels
are also commcrcielly evetleble  aa press-on
labels and pre-printed on the Emil
polyethylene plaslic bags uaed lo dispose of
asbesloscontaining waste material.

Preparing Ihe Work Area

Prcpartltion  ror constructing ncgalive-
pressure cncloaurca should  begin with the
removal of all movable objecta  from the work
area. e.g.. dcaka.  chain. ruga.  and light
fix~urca.  IO enaure  that these  objecta  do not
become contaminated with aabeatoa.  When
movable objects are contaminated or arc
suspected  or being contaminated, they should
be vacuumed with a HEPA vacuum and
clcuncd with amended water. unless they are
made ol msteriul that will be damaged by the
wetting agent: wiping with plain waler ia
recommend in thoae cases where amended
water will damage the object.  Before  the
asbestos  removal work begins. objects that

’ Manlloo of lrads  ruma  or commo~lal
pmhcu  dca EM mnatituta  sndorramanl  or
ncommaodatlon  for UWL



0 cannot be removed from the work eree
should  k covamd  tilh  Y &m.il-thlck
polyelhylune ~IAJUC  rhactlng that II #ecurely
laped rvirb  dua  ~pr or plae~ tape IO
achlave  an alr-t@~~ wal around the object.

Conrtnbzliq tie dnchure
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When all objactr hrvo l ither been removed
fmm lha work ama M cmcmd  wiih pler~~c
aI1 pmtxa~lona  of Iha llcmr.  WAII~.  and ce~hng
l houkl k -Ied with WI pDlye1hylene
plaelk  and ups to prove114  l ir&rne aabe~toe
from -ping into  areae  mtekle the work
am. of h hlgirq  la dr vound  the
pensballonA  FklmualioM  haI mquim
M&q .ta lyplcelly  rod anxnd  electrlcel
cwduite.  telephone NUW  and water l upply
and 6rlapipa. A e&&a tntrnnca IO be uecd
for acceee  and rgcee  tu the  work area  ehould
be eclected  end l ll other doon  ud windowl
ehould IYM  eaaled  rlth  lepl  [Y k covered
wtth  &mil  polyethylene pla#~lc  eheerlng  end
&curely  rap& Covering wlndowvr  and
IJTUWWM~  dmn with e layer of
polyethylene klon covenng  the wella
pmvidea  a uwnd layer of prolectlon  end
maws Urns  In IrutaUruon  bxeurc II reduces
the  number  of edgee Whet  munt  be GUI  and
taped.  All olher eurlaccr ruch  a, eupp011
columns.  Icdge~ per. and other ~urfsce~
ehould aleo  lm covered wfth polyc~hylcne
pleltk  rbmtlrq and tmptd  kforc  the wvalh
lhernaslve~  atu  completely coverwd  wifh
eheetlng.

Next a Lhln  layer ofrpray  adhelivc  should
!H aprrytd  along the  top of all wrllr
aurroundlng  Iho srcloud work arta. close to

0

the watl-ceillng  ~~~tcrfa~,  and a lnyer ol
~IyeQylene  plaetk  eheeriw  ehould bc r~ud:
fo Thor adhadve  and taped.  The enllre tnelds
mdac.ua  ol an wail arua~  am covered  lo thir
marulur.  and lho lbmllq  over  lho well1 Ir
extended l uuu LIM  IYlwr ama until  I1 meeh
u-n Ihe cenlur  of Lbr am& whem II Ir Iapcd IO
form a dIl& luyw of m.alarld  onc.al~  the
enllN  - uupr kW th8 ceilin A fInal
Iaysr oIplad.c  abdng la lbsn  laid l CIUCL
lha plaetlc-~~orrd  lloor uea and up Lhs
wall.  In a Iavd of 2 IHI or 19: lhlr layer
provI&a  a -d pmro~Uva  Layer  d plaetic
oh8utig  mrr lkw  f&x. rhich  CAn  lhrm k

nmcvtd end dlapooed  of l eeily alter  Ihe
elbee1or-con1elning  malsrial  thc~ hati
dmppcd  IC 1ha  floor Lee lxen bagged end
mmoved.

Building Hygknr Facilili~

Paregraph  (fl of Iba Bnal  rtanderd
mendelse Cut employem  iovulved In
eebeatos  rtmoval  demoll1lon.  or rermvellon
opara~rone  -tie their l mploym with
hygiene Iedlltia  1.0 k tied  IO daon1emlna~a
rrketo~xpored  wc&sn.  equipment. end
~hhl,-tg  Mm uch empioy~  leave the
work are..  %rs d-tamlnalion  laciliiiel
camill ot

[I) A clean chen&e  room:

(3) An equipmcnl  rc~m.
The clean chenge  pwrn  II en ere~ I” w^,c~

employeel  remove  fhelr ~tmcl  clothlea  and
don thelr reeplrdton  end dl#poaabls
prutcc~lw clothmg  Tbe clean mom should
heve  hook@  on Ibe well or bc equipped  with
locker8  for tbs  l tomge of wotkcn  clothlnR
end pc-I l nklee. F+xtre  dlaposable
covrrslln and rowale  un elno  be #~oreJ  in the
clean  chang  rwrn
The l howsr ehould b cont~guoun  wullh  both

Ihc clern  and diny thaw mom Igee  Figure
F-J)  and ehould TV ueed  by all workers
leevlng  Ihe work area. The ehowcr rhould
ello  In wd IO clre- l ebtrroe-wnlemlnatrd
cqulpment  and marenaL  au& l n Ihe
outsideo  of l ebeeroe we11e bag#  end hend

iz) A ehower.  .nh

tCvLnC0  UITM PLASTrC

The cquipmcnl  rrrom  (eleo  called the dirty
change mm) Ie Ihr ama where workerr

work area  enclonurc.  Two  layern  oi bmll

rcmovs  thtlr  prc~ec~lvo  covrrdll  and where
polycthylenc plart~c  rhcctinl  that err nn!
Iepcd together  from a double flap  or bti:::pr

rqui men1  lhal Ir lo tm ue4  In Ihe work 4-a
can fm elorsd The tgulpman!  ~CWL-I  rhould IH

belween Iho ~u~pmsn~ mom and Ihe work

lined 4th &ml’-thick  polycthyltne  plaerk
AN. and botwoen  tha l howar and ti cken

heUttg  In tha aamo  way aa wau dons In the hanp - (m Ft@rm F4L

c
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Equipment Room I

Double  Flap

I Clean Change Room

When feasible. the clean change mom.
shower. end equlpment  mom should  be
contlguoun  and adjacent to the negutive-
prt~ure  encioaure  surrounding  Ihe remove1
arte. In the ovemhelmlng  number of cdlen.
hygiene fscilitie~ cnn  be bull\ contlguoua  IO
Ihe negative-prtlnure  encloaum.  In some
cn~e~.  however. hygiene fecilltier  may have
IO be localed on enolher floor of Ihe building
where removal of erixrloe-contuining
meterhlr  II taking  pleco.  In theoe  Inrtence#.
Ihe hygiene fecllltie#  can In ellecl  be mrde lo
be contiguout lo Ihe work tree  by
conrlrucring e polythylene  pie#tic “!unnei”
from the work arnn IO the hy@cnc  facllllleo.

Such e tunnel cm be made even In cenen
where rhe  hygltnt facllillea  srt located
ocversl  fllron above or below Ihe work urea:
Ihe tunnel bcglnr with l double flap door at
Ihe cncloeum.  exlendr  through the exit  fmm
1h.t floor. continuto down Ihe nectatiery
number of fllghrt of eleire end gotr thmugh  a
double-flap entrance io lhe hygiene facllilic#.
which have btcn
~IXVO.  The IUMC P

npared  al dercribed
It conotficled  of Z-Inch  by

I-inch lumber or aluminum ehutr  end
wvemd wilh  bmli-lhlck  polyethylene plarllc
ehccting.

III the mm lnelrnao  when Ihem II not
mm~gh epece  IO permll any hygiene  facillllee

IO be built  EI rhe  work site. employees ehouid
be direcled lo change Into  t clean dlapoaablc
worksull lmmcdielely  afler eXihIg  Ihe
tnclorure  (without removing lhelr
respiraloral  and IO proceed  immedialely  10
Ihe shower. Allemativeiy.  employeea  could
be directed lo vacuum  their dlapoaebie
coveralla  with a HFPA-filtered  vtcuum
before proceeding IO a shower localed t
dialence from lhe enclosure.

The clean room. shower. end equipmenr
room mu.1  bt aealed  complelely IO eneum
that  the nolt source  of air flow through  there
areaa  originate8  from uncon!eminn!ed erete
ouraide  the erbeotol  removal. demoli(ion. or
renovelion encionure.  The shower mual be
drained properly after each we to eneure  Ihe1
conlaminated  waler i# no1  released IO
unconteminaled areas If wa*it  waler 11
InadvertenUy released. II should  be cleaned
up a* mm aa poorlbls  IO prevent eny
osbestol in Ihe water from drying  and
becoming airborne In artal  oulride  Ihe work
area.

&lablishing  Negative Pressure Wifhin  lhe
Enclosure

Afler  conrtruclion  of Ihe enclooum  la
compiebzd.  e venliiation  ryrlem(l) rhouid be
inalalled  10 create t negative  pr~rure wlthln
the enclosure  with respect  lo the ama ourtIde
Ihe enciooure.  Such vrntllatlon  ryetemr  mu.1
bt equipped with HEFA flhcra 10 pmvcnl  lht
rtleaae  of enbertoa  fiben  lo Iht  tnvlmnmcnl
oulride  rhe enclolun  end  lhouid  bc opertled
24 houn  psr  day during  Lhe  enlim  pmjtc:
until  rhe fintl  ciesnup  In compleled end rhs
re~ulra of final eir eampier are rectlved  fmm
iht laborslory.  A eufficienl amounl  of sir
tihould  be exhaueied IO aale t pmraurt of
-0.02 lnchea  of wnler  wilhln  the cncloaum
with rtepec!  lo ihe area outrlde rht
encioeurt.

fhent  venlilalion  lyalemr  should  exhsurl
the HEF’A-fillered  clean alr oultlde  the
building in which the unbentor  removal.
demolition. or rtnovalion  ir rnklng  place lace
Figure F-5). If BCCPB~  IO the oullide II not
available. the  venliierion  eyllem can etieual
Ihe HF,PA-filtered  eebelloe-fme  tlr IO an wea
within Iht bulldlng  lhsr ia 81 far away  no
porrible  fmm the encloture.  Care thould be
Isken 10 tneum  Ihal the clean elr Ir relesetd
either IO tn erbelioa-fret  artt  or In such  a
way II no1  IO disturb eny arbe~los-
conlelnlng meleriels.
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Exhrust  ductExhrust  duct
vented  tovented  to
windowwindow

tt

.

WA Auxiliwy
1 makeup rir

A m4nomCler  or prerrurs  gauge for
msuufln~  thr nC#ltlVO  prrr4urs  wlthln tht
l nclo4um should  br ln4lrllod  and should  bs
monllomd  fnqurnlly lhmughoul all work
rhlfn  during  which rAem~or rrmovml.
domollllon,  or nnovailon  14k44  plau.
Emvrral  typro of manomrhn  rnd pm44ure
#au804  an rvallrblr  for lhl4 pLvpo4I.

All rrhlol nmovrl.  nnovrllon.  rnd
dsmollllon  oparrllon4  rhould brvo 4 progtam

for monllori~ thr concrnlrallon  of l lrbome
l he~lo~  and l mployaa l xpowwa lo
l tm~or. kro #ampleo  thouId k collecled
ln4ldl Ihl rncloaun  (4ppmxlm4~cly  four
4rmplrr  lot 6Mo rquan froi  0r rnclorum
ama).  Al Iorrl two umplra  4hould  k
wllrclad  outrldr  Ur work ana.  one 81 tho
l trxnm 1oIh4 clrmchrng~mom l donr rl
thr rxhaurl  of the portrbla  vonlllallon
ryalam. In rddltlon.  uvrrrl  brarthlna  ton4

ramp144  should  bo coll4cted from tho44
workon who an rc44dnably  k l xpectcd IO
hav4  Ihr hlghclt  polrnllal  expo4urs  lo
l lkdO#.

Removim Adtalob  Moteriole

Par4grrph  [o)(6)(ll) mqulm4 lhal smployer4
involved In l rkmloe mmoval.  demolition. or
rcnovsllon  opsrrllona  dlalgn414 4 competcnl
person  lo:

(I] SLt up the anclo~um:
(21 Enrure uls lnle@y of IJw enclorure:
(3) Con~ol  antry lo and l xll fmm Ihc

tnclorum;
(4) SupsmIre  411  employ44 txpolure

monlroriq  rcqulred by thlr arclIon:
[SJ Enrum  lhe UI~ of pmlcctive  clothing

and qulpmenk
[e)  En4u.m  Ih41  employtea  art trained In Ihe

urt of tnglnte~np  contmla. work practicem.
and pcnonsl  protccllvr  equipment:

(7) Enrurr Iha UIL of hysirnr  fscilitito  xnd
the oblrrvana  of proper decontrminmtion
pmctduml:  rnd

(8) Enrum (h&l engincarirug  contmlm l re
functinol.lag  pmpcrly.

Tha compcitnl  person  will 8enerelly  bc x
CerMied  lnduatirl  Hyslenirl.  an lndurlrirl
hyglmlrt  with IraInIng  and experience In the
handling of l rberloa. or 4 pcnon who ha4
euch  treinlng and expcrlsnw l e l m4ul1  of
on&,l&  tralnl~  l d 4xprrlcnct.

Enruring Qt Inl@ty  of rhr cnclo4un  I4
rccompllrhcd  by ln4plcllw  Ihr tnclo4urc
kfon l obcrior rrmovrl  work bcgln4  and
prior 10 arch work rhlft  throughout  Qs entire
period work lm king  conduclsd In Ihc
4nclo4ure.  The lnrpctlon rhould k
conducted by loullrq  rll rrtra whcm  sir
mlghlcrc4pe from IL cnclolum:  Ihi ia be41
rccomplirhcd  by runnina 4 hand over all
meme In tht plrrllc cndorum IO eneurt  lhst
no *cam4 em ripped and tit hpt I4 4tcurcly
in plrca.

The comprlcnl  perron rhould al40 tn4ure
thal aLI unaurhoritrd  pemonnel do nor enter
the enclosure  and  that  all rmployter  and
other ptrwonnel  who 4ntsr Ihe rnclo4um  have
the proper pmlcctiva  clothlw  and tqulpmcni.
He or rhc should  4110 an4um  Ihal  all
cmployeal  and other penonnal  who enlcr the
tnclo4urt  u&t Bs byslrnt  faclliU~4 and
obrtrva  Iha proper drctlnt4mlnatlon
pmcadwea  (d44crIkd Mow).

hoper  work practlct4  am necao4ary  during
r4bc4loa rxmovrl.  demoll!lon.  rnd rcnovrtlon
10 tnrum lb41  rha  concsntrallon  of ambcaloa
flkn Ln#ld4  Ihe tnclorum  mmrlno  44 low 44
poaalblm.  On4 of tho molt  Important work
pracllwr la to wII  th4 l ab44lo*conlalning
malorlal  kfon  It Ir dl4rurkd. Altar lht
44krlo4-con~4lnl~  mattrIal  I4 rhomwhly
watted. II should  k mmovtd by rcrrplng (no
Ln \hr ~440  of optrysd+n  or Uowolad-on
cclllrg ma~crirl)  or mmovsd by culling Ihe
matal band4 or wlm marh Ihal  ruppotl  Ih4
4rb4~lorsont4lnlng  mattrlrl  on bollera or
plpo4.  hny noldut  that nmalnr  on Ihe
ourltcr of lh4 objacl fmm which l ab44te4 la
be@ mmov4d rhould k wlm brushed  l nd
*rot wlpad.

B4mlru 4&allor  wanIt  m4lrrlrl  pmmplly
rflor It4 nmoval  lo l nolhar work practlca
conlml lhrl I4 rffacllva  In mduclng Iha
l l~bomt  concrnlrrllon  of lrbtrtol  wlthln  the
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enclunure  Whenever poesible.  the  nsl~es~os
nhould  be removed nnd placed dlreclly lnlu
bngs for dispose1  rather then droppIng  the
mulerlel  IO the floor and picking  up ~11  01 the
mtlterisl whci.  the removtll  ia complele.  I! a
algnlLcnnt  amount  of lime elopwa between
the time that  Ihe malerial  II removed and Ihe
time II iti beaged.  Ihe asbestos  meletiul  IJ
likely IO dry OUI and ,generule  uaberlor.ladcn
dual when il ie dlelurbed by people workln~
wIthIn Ihe enclosure.  Any t16bcstos-

con!amlneted supp!ree  and equIpmen!  Ihirl
cenno:  b=~ decontamineled should  be
dlsponed  of in ptc.lebeled  bugs: llcrnl  I” rhea
ctllcgory  Include plsnlic  ehecrtng  dl~pos,~ble
work clothing. reapirslor cartrIdgea.  tlrld
conlammuled wash waler.

A checklInt  111 one or the mosl  drectrve

methods of ensuring adequtlle  surveillance of
tie inlegnly  of the esberlos removal
?ncloaure.  Such I checklist la shown  in Figure
Fd. Fllllngwt  the checkllsl  UI the begmmng
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0
Asbestos Removal. Renovation, and

Demolit ion Checkl ist

D a t e : Location:

Supervisor P r o j e c t  U
W o r k  A r e a  (sq. f t . )

r.
I

Work site  barrier
Floor  covered

Yes Ho
- I

I-

XI.

I I I .

I V .

0

V.

VII .

Walls  covered
A r e a  v e n t i l a t i o n  o f f
A l l  edges  sea led
Penetrat ions sealed
Entry curtain6

Negative Air  Pressure
HEPA Vat Venti lat ion system

Constant  operation
Negative pressure achieved

Signs
Work area entrance
Bagc l a b e l e d

W o r k  Prac t i ces
Removed material promptly baqged
Material  w o r k e d  wet
HEPA  vacuum  u s e d
No smoking
N o  e a t i n g .  drinkiny
W o r k  area  c l eaned  a f t e r  c omple t i on
Personnel decontaminated each

departure

Protective Equipment
Disposable  c lothing used one t ime
P r o p e r  NIOSH-aQpKOVed  respirators

Showers
On site
Functioning
S o a p  and towels
Used by al l  personnel

Yigurv P - 6 . Check l i s t
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* Appmptirls  work pncucar  4re UbHL
l Nerrruy pm~ectbr  dothIng 4nd

qulpment  4m UKd 4nd
l ,Appropri4tr decont4mln4flon pmcedura

l m kllq  fouowcd.

.usr  d 0r the h?tit~~~~hlni~
materid  11 mmoved 4nd baaed  the  entlm
work .mc rhould k dr4ncd  until II i4 frst of
all vtrlble  44krlor du4LA.U 4ud4cc4 fmm
which 44bcr100 h44 bwn removed rhould be
de4ntd by wlra bru4hlng  the 0urf4c44.  KEPA
v4cu~lhe4t4utf4ct~  4ndwlplngthem
wlth‘rmendtd  wstcr.  The InaIde  of the pl44tic

andorurt  rbould tm v4cuumecl  with 4 HEPA
v4cuum md wet wi@ un111  then  im no
vtribls du4t  ln the unclmum. P4nldar
attention rhould k given to smell  horitontal
4dtct4 rucb 44 pIpoh slectriul  conduits.
It&u 4nd 4uppi tmcke for drop ceiling*.
AU 4ucb 4urf~ctr  rhould b free  of visible
durt More Ih4 Iin 4Ir umpler 4r4
mllrcted

Addltton4l  umpl’t~  4hould  k wndu:tcd
ln4ldc  the l ncloaum cfttr  the clesnup  of the
work 4rt4 h44 ken completed
Appmxlmntely  four ore4  rumples should  be
collcct4d for e4ch 5o[x) 4quert feet of
tndo4um 4m4. Yle ancloaure  ahould not bc

dismentl~  unicrr  lhc 5n.d umplrn  bimw
arkgm wnctnmatio~~  of lesti  than the final
atendard’s  action levtl.  EPA recommend4
Lhrl  4 ckrr4nce  l~el of 001 f/cc:  k uchitved
before  cle4nup  13 coruidcrrd  complete.

A deuance chcchlial  ir es sffcaivc
method  of erurvlng that  4li rurface4 4r4
4dequately cIc4ncd  4nd the tnclorurc  It

ready IO k dlrm4ntkL Figure  F-7 lhowb 4
chcckiirt  ths!  can k uuxl  during the final
inspection ph44c  of 4rtx?elto4  4b4lemtnt.
removrl.  or rtncvatlon  operat~onr.

i
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F ina l  Inspec t i on  o: A s b e s t o s  Remova l ,  Renovat i on ,
and Demolit ion Projects

Date:
P r o j e c t :
Location:
Bui ld ing :

CHECKLIST:

Residual  dust  on:
a . Ploor
b . Horizontal

surf aces

2
Pipes
Vent i la t i on

equipment

PIELD  NOTiS:

Yes No
e,- -

f.P -
- - 9.

h.
i.P -

Yes ‘NJ
Horizontal

s u r f a c e s

Pipes - P
mJct6; - -
Regis ter - P
Lights - P

Record any prublems encountered here.

- - -.
--mm- _ -

FINAL AIR SAMPLE RESULTS:

Figure F-7. Clearance  C h e c k l i s t



-lJu, d Cl- tugs
-Fbmwnl  of entlm snt~1061oe  insulalcd

plpR1  or rtruclurts
-lJtt d minianclorumr
l P.ncloturt of sttrealon  mulcritila:  14nd
9 Mltlnlentncs  programs.
Thl~  uppcndix  detcriben these  con~ruln  nnd

work prncrlctt  In delall.

The nral  t~ep in prcptrlng  10 Perl~rm  H
tmall-rcsle.  abort-duration  acberlom
renovmlion  or mulnlcnance tank.  rr!Kilrdie66!Or
Iht sbulemenl method that  will be used. II
Ihe removul  from the work nrea ol ull objccla
lhal trf  movable lo prottc~  them from
stbetlot  conlamlnetion. Objcc~t  lhsl cannot
bt removed mual be covered  complelely with
a &mil-lhlck  polytlhylrne  plastic sheeting
before Ihe lsak begin*.  II ~II~II.KIE  htrve
elreudy been conl;lmlllated.  !hcy should be
lhoroughly  clcancd  wvllh  t tllgh Elllclency
Parliculale  Air (IIEI’A) filtered vacuum  or be
W~I  wiped before  they HFZ  removed from Ihe
work tlrea or complelely encuocd  in the
pluallc.

Atlrctlot-conlelning  mrllcrltle thould be
wtlltd from Iht inlllnlion  or Ihe mninlcnHncc

Whenever ler#tiblt. tnd regiirdlcss  of Ihe
ebutemanl melhod  IO be ured (e.g..  removnl.
cncloturr.  u.t or glove bnga).  wel melhuda
mual bc uocd  during small-acule.  rhorl
duration maintenance end rtnovnlion
ucliviliet  that lnvolvc  dltturblng osbenlor.
conluining  mrleriuls.  tlundling ~abeatnt
mnlrrialt  wel II one of ihe moat  rtliublc
melhodr olenaurlng  the!  u~bealol iTberm  do
no1 btcome alrbome.  und lhit pruclice should
ihertrort  be uted whenever ftuaible.  AI
dircurred in Iht Summary rend  Explantlion
tcclion  or the prtambln for purugruph  (g).
Methoda or Complisnw.  wcl melhodt  cun  be
uted In Ihe gresl mtjorily  or workplace
rituetionr.  Only In cttet whcrt aabenlos
work mutt be ycrformed on livt  tlec~ricsl
equipment. on live ttcam  linen. OT In other
trtot whcrt water will ncrlourly damugt
maltritlt or equlpmtnl  muy dry removul  be
performed. Amended waler or anolhcr
welling  ngtnl thould be applied by meant of
tn airloot tpraytr IO minimize Ihe ealtnl  lo
which Ihe srbetlot-:onlsinlng  mulerial  it
disturbed.

Federal R&tar  / Vol. 51. No. llfi / Friday. June 20,  1~80 / Rules and Regulations

0or renovalion operation and welling agenlt
mhould b.c used conlinually  lhmughoul Ihe
wc-tk  period IO ensure lhvl sny dry atbellot-
conluining  malerinl  exposed  in the courtt  or
Ihe work  in WCI  and remtim,  WCI until t~nul
diapusdl.Tblt  tppcndlx la no1  mandatory. In lhel

c~nt~ruc~ion  induthy employen  may choose
10 comply with all of iht  rtqulremenls  of
OSIIA’t  nnal rule tar occupational expcrurc
lo tsbtt~ot  In Iht  conslructlon  Indualry.
1 lR28bB.  Howcvtr. employan  wirhlng lo be
trempltd  from Ihe rtqulrcmentr  ol
pragmpht  lsl(el and (fl(Z)[ill(B)  or I 1!~2&.59
rhtll  comply with Iht provisions  of thin
appendix when  ~rforming  tmsll-wale. thorI-
durnlion renovulion OT maintenance
ttlivilict.  OSIIA anliciputea lhul employtrt
in Ihe tlcchictl.  ctrpcn~ry. ulilily. plumbing.
and lnlerior  contlrucllon  lrudco  may wlah  lo
uvoil  thtmtelven  ol iht final tl*ndHrd’a
rxumpliona  Ior tmall-tcele.  thorl-durrlion
rcnovalinn and msintenunce  operu!iona.

I’rtfttrrlion of S,,mll.Scnlr.  Shod-D[ttvtirm
/lcltr~iltr~s

l P.9movul Or tmnll  quunllricl  Or IISI~CS~O~.
conk.  :r.ing  i:.nulnlion  on thzaml  or ulmvc
r~!illnpa:

l Hepluccmtnl  or sn rslrualoa-conluining
grlkel un t v(llvc:

l lnnlollalion  or rtmuvul  0r a tmull  tccliun
d drywuii;

l lnrlallulion  ul electricul conduilrv  lhruugh
or proximnle lo nrhcrlo~conlaining
mtilcriala.

l WOI mclhoda:
l Removal melhc&

Evidence in Iht  record [see Ihe Summary
and Explnnallon  teclion  ol Ihe preamble for
pcrrugmph  (8).  Melhodr  of Complisnco. for
tpecllic  ciluliont)  rug~lus~t  Ihul Ihe UK ul
wtlain  cnginetrlng and work prtcllce
~~~~rolt  It captbls of rtducing employee
txpowwea IO admiun  IO levtlr below the
final tlsndurd’o  tcllon  lcvtl(O.1 f/w).
Several conlmlt  tnd work pmclices.  ut~d
rl!hlrr tingly  or In combination. can 1,s
tmployed errtcilvcly  IO reduce  tmbe~lo~
rrKporurer  during tmull  mvinlenancc  and
mnovtlion  operolionr.  Thtso inclurla:

Rnmorwl uf Small Amount oJAsbesfor-
Cutrloinit~g  hlolcrioh

Sevcrul  methodr can lx used IO remove
umsll tlmounls  d esbesloa-containlng
muletirrlr durmg  tinall-aullt.  thorrduralion
rcnovtlion  or mainh?rmnce  txtkt.  Thtat
Include Ihe UM orglove  bags. the removel of
un enllre utbettot-covered  pipe  or 11rucIure.
und tht contlruclion  of mini-encloruret.  Tbt
pr~4urtt  Ihtl employen  murl utt for eech
or these  opcrnlionti  if they  wish  IO tvtll
lhemaclvtt  or Ihe final rule’s exemptions mrt
deacrilnd  in Ihe following scclionr.

As dircutstd  in the Summary and
Explantilion  wxlion of Iht  preamble for
ptrngroph [g).  MPlhndr  of Compliance.
evidence in the record indiwlc  lhsl tie UK or
glove baga  IO enclose tie work attn  during
rmall-scale.  shortdurermn  melnrenunce or
renov~lion aclivilier  will remull  In tmployet
txpure~  IO atbttrcm  Ihat trt below the
linnl tlandurd’r actlon  ltvel  of 0.1 f/cc.  ‘Ma
appendix provide1  requiremenlr  lor glove-
bng procsdunt  IO bc followed by tmploytm
wishing  IO eveil  thtmrelvtt  of Ihe ttsndxrd’a
exemptionr  for et& tcliviticr  OSHA hrr
dclermintd  Ihtl  Iht  utt of thttt  pmesdumt
will rtdua Ihe I hour tlms  weigbltd tveragt
(TWA) exporuret  of tmployect  involved In
rhtne  work operafionr  IO ltvslt  below the
action  level tnd will lhur provide t degm  of
tmployea pmlecfion  sguivulenl IO lhtl
provided by compllnnca  with ull pmvirionr of
iht  lint1 rule.

Clnvo Bag Insralldion. Clove btgt tm
appmximalely  &Inch-wldt  rlmct ~-inch-
long btgt  hIled with trmr through  which the
work can be performed (we Figurt Cl(N).
When pmwrly Inrlalled and used.  they
pcrmil worken  IO reme~n  compltlely  itoltttd
from the etbestot  mottritl  rsmoved or
repltced  inrids Ihe kg. Clove bags ctn lhut
provide  a flexibilt.  aatily intlrlled.  and
quickly ditmanlled  temporary small work
trtiu cnclorum Ihtil it Ideal for rmall-tctle
u6twstOa renovnllon or mvinlentnct  /otrr.

0



t

(0)

Then lwp 4.m ah& un mnnvl  devlccr
lhrl8ra  dI& 0r l l Lb0 ud drwb )ob.
Tl-10 bag0 am ruin d4m4puw-d  bmll-lbkk
polyrrb

T

lrru plantIc  wllb unu  oltyvek  l
nu~Ia ☯Lba ume uutsrlal  ud lo make  the
dltipoubla  pmcdw  flu d in ma@
a&Nol mnoY8l.  WnoPlncm  ad dwldltIm
operationa and h pro~sct~va  glovtm).  Clove
bega  are ruadlly l vailabla from  ufaty  supply
mloma or rpclslly  asbalom rmwval  aupply
huuua.  Glove bat come prc-hkltd  with Lhs
ubcn\or  wrrnlng  labrl prc~cribed  by 0~31.4
and EPA ror  bag1  uacd IO dllpors of atibc~ro~
WIIIC.

.

Clove Bag Equipmenl and Supplirn.
Supplier and materiala Ihat arc nsoslsary  IO

UIC glove  baggP  a~acllvsly  Include:
(1)  Tap IO wal hr 810~. ban IO tie area

from whkh rkhlom 11 lo k rcmowd:
(2) &nendod  wa~cr  or olhar wetllry  I#O~IX
(3) An drlorm rprmymr lor I& l ppll~~lon  0r

Lhr w*olIIr~#  r:onl;

(A)  Ona Ihe utuatoa makrld  haa been
thoroughly wat~cd II CM be removed from
the pipe. beam or other surlaw. Th-z choice of
lool IO Lue  m mnmm lhe mbeltw-containin
meltrial  depends on the IP of materlnl  IO
bc removed. Arbcltolcontainfng  mattrlal~
an gmcmliy  c.wcwd WILh patled  Url”..
and/or wlm melh.  Painled canvas can bc GUI
with a rum knlfr  mnd pecld  rwoy from the
l &#lo~conlalnirq  malcrlal  ondcmeoih.
Ona the canvas  haa kn pcled  a-my. the
umhlomcoOlslnlag  malarial underneath rn.!y
tU dry. ln which cay It ahould bc rs-lproyed
w: i a weftlng l genl IO anrura That  It
gc:l.-r.~len  aa 111rlr  dual aa potirlbk  when
rmmstd.  If the n~lm~lalning  mall-rs  II
II wvenxl  with uirc  meah.  tlm m& l houl;i
bccutwlthnlp.ttn-  ._+ ormhm
l pprvprlare tcwYl ..-, .4.

A wsttlnga~  -/ - A uwd lo Iprhy
r n y  Iayrr d 4-d n I, lo sxpd
tmls4tI-i  th .t ‘.’ ” ,dlaa of the  alrippd
underlylng L sturc.  and ttm  lnaldt  ul Ihe
glow bag.

(6) Tmln  mh 81 mzvr Lmivcl.  nip.  8nd
WIN bruahma  (or other r&r ruilable  ror
catuq  WIm.  IIf):

IS) Ahsr  rnrnvrnl d th IlJzt  or •~bcrlom~
conl*lnlrtg  rrbarerial.  the pip or l u~+aw  fmm
which  r~bnrw ha. h removed murl  bc
thoroughly deaned  wilh  a rlrt brwh and
WCI wlpzd with. wcrllng apt111  until ry3
Ilmccl0r  the  alhlor  Fnll&uqj  malarIaI c&In
ba m e n

(6) hny antilog  conlalnlng Inrulaiion
edgea rhml  hsvs  bean  sxpowd  aa. FE~UII of
Ihe mmoval or malntmanw  acllvlty  mull be
encaptiulatcd wlih  bridging  tncap~ulan~  to
enrurm  lhmr  Ihe edge@  do noi rclcarr  ~#~KLIOI
nh 10 lhe atmompharw  ariwr lha &Vr ll.JR
haa  bscn  temovsd.

(6) A HELPA flller-aqulppcd  VSCU~ I0r
e~acualiry lha #love  tug (lo mlnimlze7ha
r&arc of l ~bra~oa  flkra) during  rcmov.1 of
Ihs bag from Ih* work ma and ror cleaning
any mamrlal  lhr~  may have eacapcd  during
rhs  In~tallatlon of t.hs #love  bag:  and

(7) HEPA+qulppad duar cartridge (71 When tha l abcr~ol removul and
mtiplralon  fw uw by llu l mployeer Involved
In thm  removal of l aknlol with Iho ~lovs  bag.

enupaulutlon  have  ken comtlsiad.  a
vacuum  how fmm a HEPA lUtered v*;uum

Clove m Work  Prwlime  lh pmpar  uw
of dovr bmr mqulml  ti following IIUP~:

mull  k lnaenrd lnlo Ihs #love bag Inrougl.

(11  Clovr  brp mual  k lnolrllcd  oo Ihai
the Purl lo ramovs any l lr In Ihs bag lhal

they  ~mpl~lrly  tOVar lho plpl  or other
may conlaln l lbsaloa flban.  When tha air

Ilruclu~  W~MN  l akaloa work la to b done.
her been  removed from  Iha bag, the bag

Clove bar l ra lnatrlled  by culllnp tha oldem
ahould tm rquatzad  !lghily (sa cloaa  IO Iha

or iha alova  b# IO fli IIH aI= of Ihs pipe from
top l * po#rlbls).  Iwlalrd.  rnd ballad  wlih

which  s~boaloa  la IO k removed. The glove
Igm lo heap lb atibc#lo#  msicrl~l~  ~ulcly in
Iha bvllom of the bag. The HEPA vacuum  c,,n

(2) The Nap!oyae  who  ir prrh-mulg  the
adm~lo~ mm0va.l  wirb  lhe glova  k must
don a half  d dual-djp HEPA-
l qulpp4 mqalt8~ -Ion rho&i  k
c*orn  by l mpbysu who  um b cl- mntacl
with ths  hvs tu# d who may lhvl  be
t~namdlOfaMdI~ap4blun
IC- d dm lq or Ida prulti through
ha bug by a m knife or a pl- of w~m
meah.

(3)  lh IWUWV~~  A~IOO auicrial  Iam ihe
pipe or o(bar surf- lhal hu fallan inlo the
anclo&  has  mual  tm thoroughly welted  wlrh
a wvslliq  agcnl (applmd wtlb an 8irlerr
aprayer through  tha pre-cut  p0r1  provided in
rnoal #lovea  bagr or applied through  a amaLl
hole cut In lhc brpl (IQurc  Cl(Cj).
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than ba removed from the bag and Ihe glove bag luell  can be removed from the work urea
to ba dlaposed  or pmperly  (Figure C-l(D)).

Too VI&

YICUU~ host

5101 rirw

Il4STlC ?lrsttc
CUrtp Curt4 ln
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Y o r k Ch4npr I
Arrr

II
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I

II -f
I I I Crutlon  I

I I ‘ConUlnr

I I I Asbrrtos I

;I 1 ’

‘I I

ii I

I

Y

I

‘I
Vacuu hose

Mrnl-Encbunm

In sane hmtanar.  much  aa rumoval  of
adx*lrm tram a amall vsnlllallon  iyalem  or
fr& a tihorl  length  of dwl.  a glove bag may
nd TV &her  Iv enough  or of lhc propar
#hapa  to ancloaa  LIMO  wart. ama. In wch
WL. l mhl~Rclorum  ~9 tm bulh uound
ths area whore  amall-lcals.  whorl-durallun
l #bsaloa malnlananw or ronovallon work ia
IO be pcrfwmetl  (Figure  G-2). Such an

endorurs should  lo conrb-uclcd  ol bmil-
lhld polyclhylsna  plarrlc  #heeling  and UII-I
IN) amall  enough lo reolricl  enlry  lo the
unlru~~oo  work l twa to ona workor.
For l nampla. a mlnl-ancloaurr  can ~MZ built

In N #mail  ullllly  flow1 when as~rloa-
containing duct wvrrlng  la lo be removed
Tha cncloo~rw  Ir conolruclad by:

(I) AlfiNIng  plaa~lc  aheeling  lo Iho wulll
wllh #pray  adherlvc  and ~upu:

(2) Covering the  floor  wilh plantIc  and
sculing  the plasric  covering  the floor IO Ihe
plustic  on the wolla.

(3) Sealing any  pcnelralionr  such a~ pipes
or eleclrical  conduits  wifh rape:  and

(4) Constructing a small change room
(approximately 3 leet rquare) made of &mil-
thick  polyerhylrne  plantic  supported  by 2-
Inch by 4.inch lumber (the plantic  should  be
attached lo lhe lumber lupporta wilh staples
or spruy  adhesive  and tap+).

The change room should  be contiguous to
!he mini encloeurt.  and is necessary IO allow
the worker IO vacuum OU hia protective
coveralla  and remove them before  leaving the
work area. While Inside Ihe ancloaure.  the
worker rhwld wear Tyvek’ dlnpoaebls
coverallg  and use  tbe  approprie~e  HEPA
filtered dual cerlridge reapiretory pro!ection.

The edvanlegel  of mini-enclosures are that
lhcy llmil rhe  rprcad  ol aabealos
conlaminellon.  ruduce  rhe palenlicll  snposuro
ol bystanden  and other workcn who may h
working in adjaccnl area& and are quick and
esay  to inslell. The disedvenrage of mini-
enclosurea  in rhsl  rhey may be 100 smrrll  to
conlnin  the equipment necer~w  IO creale a
nogalivc  prersure within the enclowre:
however. Ihs double layer or plaslic sheeting
will l erve lo reslricl  Ihe re)eaue  of asbeslon
Iilwtm  IO Ihe area oursIde  the C~C~ORUTC.

rlcmovol  o/Entim  Slrucrumr

Whrn pipea  tire Insuluted  wilh estlc~slos-
conrainlng  mslenela.  removal of the enllre
pipe may be more  p:o~ec~~ve.  eaaict.  nnd
mure coe~+z:llec~~ve  than alripping the
asbes~oa  insulation from Ihe pipe. Bclore
much  a pips II GUI.  Ihe a8beslosconltiinlng
lnnulation  must  be *rapped  with Bmil
polbe!hyleneplas~~c  and securely sraled  hllh
duct lape  or equ~vnlcn!.  This ples~lc  covering
will prcvenl  asbes~or  fibers  from becoming
tl~rt~~me  an I rcsuli  of rhc vlbralmn  crcalrd
bq Ihe power LHW~~  used IO cut Ihe pipe. II
p0~61blo.  rhe pipes  should be GUI  al localions
Ihal tlrc not  insuletcd  IO avoid dislurbing Ihe
esbc610~  II a pipe in complelely inaultrlrd
with aabcaloa-conlemlng  msleris)ti. amall
~CC~~U~IS  should  be stripped  using Ihe plove-
bag melhod  described  above bclore Ihc pipe
la GUI  al the  altipped ~ecl~uns.

Enclrlsu~

The decision IO enclose rather then  remove
asbc8lo8-conlnining  mulcrlal  irom an area
depends  on Ihc building owner’8 pmlcrencc.
Lo.. for rcmovel or conlainmenl.  Owners
cons&r  much  Irtc~ors  a~ coal effeclivenesn.
Ihe physical configuration of the  work ares.
and the smount  of wsffic in the wcn when
drlerminlng  which abelemenl  melhod  lo use.

II rhc owner chooscl lo enclose  the
o~ruc~urc  ralhcr lhon  IO remove Ihc asbeslo~-
containing mu!erial insulallng il. a NolId
mlruclure (airlight wall8 and cellingal mual be
bull1 round  tha utma?ol cm-wed  p)ps or
alruc~urr  w prevent rhc releare  of asb-noslo~-
ctiluining  maleriels  into Ihe area beyond the
snclorure nnd  IO prevent  disrurblng  IheRe
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mutstiuh  by -1-1 contsc~  during  fulurc
mnllnlcnmnw  opetnliona.

Such 4 perm4ncnl (I.E. for Ihc life of Ihc
building] enclo#um  should  !x bull1 of new
cunlfrucllon  materlal~  rnd rhould he Impact
rca1114nt  rnd 4ltiiahl.  Fndo*urc  wet11  should
bc  made ol tonffuc-4nd-groove  board*.
bortdti wlrh npinc jolnlr.  orgyplum  board1
hovmg t4pd  aemma.  The undcrlyina tittucturc
muat  be able  IO tiuppnl  the  wtlfi~  of the
cnclomu~.  (Surpcndd  celllnp  with IaId in
panel* do rto! pm*l&  4lntghl mclwum  rnd
*howId tml k u& to rrrzlol+  *t&urc4
covrrcd wllh l *~to*sonunnlng  ma14nal1.l
All  loha  brwwn  rhe w4lh  and ~Ulng of
lhc enclmum  rhmld  k uulked 10 pmenl
the cnup  0r NbtIlcn  l-lb. Durhy lhe
In*lnllrnon  ol~cl-. m-h  Lhrt  .tc urcd
(*uch  41 drill*  or nvcl ti) l hould L*
cqulpped  wilh HFJA-1711rrsd  v4NtiI.
kforc wnnlmclitq  the mclwurr.  all

cl=uxal  condull&  ~elrphca-a  IIW. ncc*red
Ilgh~r.  and pip* in ti 4~ ~g k enciowd
*hould  k moved  IO a- 1h1 Ihe urcl~lurc
will not hrvr  IO k tc+,prncd  later for mullnr
or rmcgrncy  m4inleruncc.  If *ucb l&l* or
olher cqurpmrnl tlnnol  k.movcd  IO a new
Incation  r0r loghllc  msronr.  or II movmg
Ihtm rrill dlrlurb  ~ba  uklull-mnlrininp
malerlrla.  remavrl  t4lhct Ih4n  cnclo*um nf
the o~bc~to4con~alnlnp  nuterlala  iI Ihc
l ppmprlate control  melhod  IO UIC.

hlornlcnonrx  Pmgmm

An l nk*lo* nulnlcnancc  pmgrrm mull  In
lnlllrtcd  In all fadllllc*  rhat  h4vt  m~hrrw~os.

-anl4lnlng  m4lttlrl*.  Such I prugrrm *hould
Include:

l Lkvclqmm~ of an In*enmrf  0r 411
a*bnlw-con~4lntn~  matcrl4l*  In tht I4cth1y:

. Prrwk 4xomln4l%m  or rll l #tmloI-
mnl~lnttq  mrlrrlrlo lo Cl+5 bercrlrsmllon:

l Wrlllm proccdwrr Icw lundllnfi  41bIlm
mrrcrl4la  tirq Ihr plrl-na  or ~MIC
rule.  ohondw-4lbn  n~ln~uum  ml
renovmlh  w+vl~leL:
l Wnllr� prpcrdum for  rlkrlol

dnpoul:  l nd

l No{  IO drill hola* In l *br*to*.conluinln#

- .VOI IO hang plan14  or plclutea  on
“llll~tlAII:

lltuclutca  covered  wllh arbc*to*-conlnlnlng
mnlcrlilll.

l .Vot  IU lend a~ba~~on~cun~nlning  flunr
IlIP.

v .vor  10 In*tnll curtal”*.  drnpcn.  or
dlvldcn  in 4uch  I -4y lhar thy damrre
aibciini-canrrinlng  malrrlalfi:

l Sur IO du*r  llwm. cclllngr. moldlnfla  or
other  *urfuew  in **br*to*-con!amlnated
tnvlmnmcnl4  wllh I dry brink oc ~wccp  with
m dry broom:

l .l’ol  IO uw an ordinary ~4cu~v-n  lo clean
up u~hcsloa.conGmln dcbtis:
l .Vut lo remove CCIf-Ing 1111:u  h**Ii)w

u*hc*lo*-conlaining  matrnalr  !+clrhuul
r*cvrlnR  Iiu proplr rc4plnlory  pmlrcliun.
cicenng th4 4~4 ol olhm pc~pk. 4nd
ob*crvln& rcbt1101  rmr~v4l  wa*le dlrpo*vl
pmccdtrmr.
l ,V0l lo  ttmow  mnlllal~on  nyllcm fillet4

dry: und
l ,Vor to *hate  vrnlil4tlon  4yrlcm lilicn.

I. Sub*loncr  ldtnlificallon

A. Sub*lancc: “hrkr&a’ II Ihe n4mr:  ol a
CIYII  of m4gne*i~riUule  mlnctalr that
occur In fibmur  form.  Mlmralti  thrill  an
Included In lhrr group am cLym&.
cro-zldolllr.  amo*ltc.  anlho~yllilc  4*hrnlor.
llernolile I~~OIOI.  rnd oclnolilt  r*bello*.

R. h*be*to*.  tnmohte. l rdhophglll~o.  and
4c~mol11e  arm uccd  In the  manul.clw  of
he4!-rr*lrlanl  dothIn+  aulomollvc btrkc rnd
clutch  Ilnlng*. and a varla~y  of bulldlnH
m4lrriul*  Including flmr lilt& rou(rng  kll~
crillng Illrti. ark#loscrmrnl  pipe *nd *heel.
rnd Ilm-rell*iani  dryw4ll.  A~CBIOL
ttumolltc.  l nlhophyllitr and l Cllnolll4 uc
4l*o pm*rnl In pipe  and bllcr in*ul4hun
m4lerlol*.  and In Bprryed-on  mmlcnals
Iuculed  on Luaml.  in crarlapam.  #nd
hlwcgn wallk

C. fhe polenIl for an r4trrrllrl-curll.,ltllnR
product  IU rrlra*t bnalhable  flbrn rIewnJ*
on II* degree or Irlablllly.  Fn4blr mc,tn*  ih,li
Ihe mulcrial  un k crvmblad wllh hund
prr**urs rnd la therefor I~hcly  IO unll  I~ba!r*
The f&mna  w IIdly  mprayd-on  cna~Cnnl4
urcd  Ior flmprimnna.  hulullm.  or tiorrnd
prarlina arc wn*rdrmd  lo lm fnublc. und
ihry ru4dlly rwlaow airborne T,I#rl II
dl*lurlmd  Mulerlalr  *uch  41 rlnyl.4*be*lor
hw lilt  or roofhy  fall4 4r4 con*lrlrrr:d
nnnfrl4blr  and anrrrlly  do noI ernll rllrburn.

trlkrI  unlc11 IY @clcd  IO I~“dl”fl  or .dWl”l(

uycrallona. Aobsolooumsnl  plpa ur *tll!rl
can rmll4ul*mw nh II h m*lmrda  Y~C
GUI or Hwmd. w If Ihay l r4 broken  Jutltly
dcmollllun 0pr~lloM.

D. ILemllralk  l rpoaurr: Eapowrr  IO
*Itbums  rakllor.  lrcmoll~t. rnrhophylhla.
rnd rcllno~llr  fikn mry nol rxcc4d  0.2
flkrti pn wbc cmimet  0r 4Ir (0.2 f/cc)
rvrr@ 0-r !ha &hour  r&dry.

Il. 114th Ilaurd &~a

A. A#Luatoo.  1rwmo111a.  tiOt.raphyllllu.  and
rc11nul110  un UYH d~rrbllna rrhplrtihq

dlsctl*e and varlou*  iype4  ol cancen  if Ihc
flbcrn arc Inhaled. lnhsllng or lngc*ll”a  fibem
from contemmaled  clothing or 4L1n  can ul*o
tc~uIl  In ihc4e  dl*c,*c*.  The *ymplom*  or
the*0  dl*c4*C*  Rentrally  do nol appevr for  M
or mnte  yesn  l fwr ~n~lisl rxpo~urt.

D. E~poo~rt  lo a~bcrlor.  Ircmolllc.
4nlhuphylllie  and 4cimolllc  ha* ken *how”
IU CIUI~  lung r~nt;cr.  mcrolhel~omr  and
CU~CO~  ol ik *lomach 4nd colon.
hitaulhtlloma  II a TPR cancer ol ihe lhln
mcmbrttnr llnlng or Ihc chc4r  and abdomen
Symptom4  ol mtwlhclloma  Lncludc  nhotinenn
d htctiih. pain  In the  v~III  of the chenl.  and/
or obdomm4l plin

III Re*plraron and Pm~ec~trc  Clolhlng

A. Fle~p~ra~on:  You art rcqulred IO wear ~1
rrlplrnlor  when prlo,rnmg  1a4h*  lhat  re*ult
in a~ta~or.  ~remollte.  4nlhoph>llltr  and
actlnoll~e  expurc  Ihal cxcaedn  ltic
-MC - Irrrw (EL) or 0.2 r/w
lhu condillon*  un c-xur while your
employer I* In lhe proctI1  ol in*lellmg
tnfincrrlng  eontroll  IO reduce 41le1101.

trcmolito.  l nthophylllts 4nd acIinohIe
cxpure. or wkre rnginttring  wnlrol* tire
not fea*lblr  IO duct 4rk*1or.  ttemolitc.
rnthophyllllr  and acllnolitc  txporurt  AI,-
purllylnn m*plr4ton  equipped wuh a hyh.
ehckncy panlcr*lie  l lr (HEPA)  Lller  cnn  br!
u#cd  whcrr  rlttmmt  a*k*lo*. rremnlllr.
anlhophyUita nnd acllnoll~e  fikr
conanlrrtlon*  do not cmcctd  2 f/cc:
dkrrrlm.  rlr-*upplied. ponlllvr.prer*ure.  full
faccpkfs  rc*plralorr  ~UII tm urcd.
Ilimublc  nsplraron  or dwt ma*k* 4rc nut
pennIlIad  IO k urrd for l *h*lo*, Irrmull~c.
rnhophylllla  nd wtlnollre  work. For
trhlvc pmitctirv~  rc*pirul0rr murt fil your
fvcl and head rnugly. Your omployrr  I*
rrqulred  IO condwl  fil te*l* when )UU  mre
fir*! ormigncd  a m4plrrior  and every 6 month*
Iho~ler. Re*plrulor*  rhould no1  he
locrrncd  or removed  In work riluoliunr
wkre thclr u14 i* rcqulrcd.

8. RUIOCIIV~  Clolhm&  Yar  ,ro TI!~YI,C~  lo
wlmt ptotrclwe  clothing  in worL 4rr4* whcrc!
4*twvlo4. Irrmol~m.  4nthuph~llllr.  4nd
l druli~c  llber conccnlrallun*  cxl;ucd  Ihe
pmu**lbla  c4p04urr  llmil (PU) 0r 0.2 r/u IO
prvvcnl  conl4minallon  al ihc rhn. Whisrr!
prutrcllvc  clulhlng  ir rtquimd. your cmployr!r
mull provlda  you wllh  clean ~armsnl*.
Ilnl~~r  you an worklnfi on 4 Iat-80  rIhblu1.
tmmulll4.  l nthophylllta. n nd uctmoll~c
rsmvvml  or dsmollllon  prujec~.  your rmyll)yl!r
mual l lra prowds a charqe toom rnd
-“I. IocLm for your ~I,C~I  clolhe*  nnd
wnlrmtnaltd  work cloihc*  II you 4le
worLlng  on I Iar~r 41btIluI.  Irtmulilv.
nnlhophylllls.  4nd  4c!lnoliia  romovrl  or
Jcmulllwn  ptvlrcl.  and rrhcte II II fca~lblc  111
dn 10. yrwt l mplu)ct mu*l provide  4 clrun
rwm. ohowcr.  ano deconlrmlnaUn  rcmm
wnt~yuouti  lo lhr work 4raa. Wkn I44vmy
Ihn wwk uaa. you mwl mmovm
carlamlruld  dolhlna  kfon  pmorlrng  10
thr abuwrr.  lf lb4 ahowu La not 4dCwnl  IO
lhr -orb  4na. yuu mvl~  vmouum  your
clorhlw baloro  pt-odlry IO cha~c  ihe
mm 4nd rborrr. To pnr4nl  Inhallw Lberm
In wnlamhlod  chan#o  roorm and ahcrw*etl.
hvs your napk4lor  on vntll you Irave  Ihe
ahuwrr  and 4ntet the clcrn chanaa  mom
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I Asbe6lol  tlrepmnng  or lnaulatlng
mnlcrid hl 11 rwrrmvd  from lmildlnw.

5. Aabelrowonlaining  bull&m  produclr
removed during building renovation or
dcmolltion

8. Conremlnalcd dl#porable protective
clothing.

B Empty ‘hIppIng beg1  can be fletlened
under oxhawt  hoods and packed Inlo sirllghl
cr~nla~ncr~  for dltipowl.  Empty #hIppIng
OrLrnr  arc diftlcult to clean and should  be
rculcd.

C. Vacuum log. or dilpolublc  pepcr  llllera
should nol  be cleaned, but should  be lprrryed
wlih a line water  mill  and placed into a
ltibclcd  waa~e  container.

D Proceao  walla  and houlckerplng  waalc
rhould  bs welled  with wster or ~1 mlature  or
wnlcr and ~urfacl~l  prior IO peckagmg  1”
dlapowblc  conlalnen.

E. Aabetilol-conirlnlng  mawrllrl  lhul ia
removed from bullding~  muat be dllpoacd of
in Icak.llghl  &ml1 thick plastic buga.  plnat~c.
Imcd  cardboard coniamcr~. or plallic-Itned
mclel conlrinen.  There  W~IIC~.  which  arc
rtmoved while WCI.  should  bc waled I”
con~a~ncn  before  they dry out IO m,“,m,ze
rhe rtleaac  of rrbe~io~.  Ircmolllr.
anthophyllilc.  and ec~mol~~e  fibers  Jurmg
handling.

v. ACCcll  IO lnlonnallon

A. Each year. your cmploylr in requ~rcd  IO
dum YOU d Ihc id0m~rlon  cOfrlulncd  I”
thll  llanderd  and appendlccl  for UMIMIIJB.  ln
addillon.  your employer mull IMI~UCI you m
ihc proper  work pracllcel for handllnn
brbcrtol-con~e~nlng  malerial~.  end lht!
currccl ULC  or prulccllve  equipment.

8. Your employer II required IO delermlnu
whether you mre being  exposed  lo nrbu#~u~.
You or your mpre~enlr~lvs  her Ihc rIBhi  to
obtiervo  rmployre mev~urcmenlr  and IO

record Ihs re~ultl  oblrlned. Your employer ID
rrqulred  IO lnrorrn  you ol your eapo~rr.  end.
Ir YOU WB OXpOled  &Ve Ihe psrmllllb)e
Ilmlt. ho or ehs  II mqulted lo Inform you or
Ihs acllona lhrl are bclng  t#krn  lo rcducc
your expolum  IO wllhln Ihs perml~aibla  llmll.

C. Your employer I# mqulmd lo keep
recordr of your rapomurem  snd  medical
ex~mrnrtion~.  Thoac  l xpo~~re  tccutdr  mull
be kepl for Ed IONI thirty 130) ysrrn  hiud~cnl
recorda  mual be kept  ror iha period ul your
empluymenl  plue rhlrly (30) yertl.

D. Your rmployer Ir mqulred lo reluurv
your expoeun  and medlul  records  lo your
phyrlcl~n  or dmIlpnrled  rcprc~enlellve  upon
your wrlllen  requoel.

Appmdlx I Lo 5 lIXI.~Mau~
8urvolllaca  Culd~ll-  (91 A&m*lue,
TremoU~m,  Antiopbylh.  and hcllnull~
NUdhMhl~

I ~0~1~  0r twfy
lnhelrllon  Ingetiflon.

11. Todco~y

Cllnlcal  uvldcnw  of the aclverre  effecta
ati#ocle!cd  with exposure  lo aabealoa.
Ircmolllc.  snthophyllltc. end aclinolilc.  ia
prcrcn~  In the fwrrn  of ~evcral  wcll-zonducicd
epldemlolc&rl  IIU&S#  of c~upsilonally
exposed WO~~.ZIY.  lemlly  COWICCII  of WorkmI.
and penonr  llvln near q rLton. tnmolits.
a”!hophyllllc.  and--atino!lle  mtnaa.  Thenc
atudlc#  have &IOWII a dennlis ewodetlon
between cxpDaurr  IO ubcrio~.  Ircmolitc.
anthophylllfe.  and acttnotl~s  rnd an
lncrctlrcd lncldwwc of lung  car~cr.  pleurul
end perttoncml  meao~helloma.  gnslrointcstlnsl
center, nnd  e8belto~ll.  The  1a11er  II a
dwbling fibrotic lung direaac !hs! II wused
only by cxpotiurc  IO asbctiloa.  Expoaurc  IO
aabcalos.  tremolltc.  anlhophyllitc.  and
nclmollle ham  slao been allocleled  wtth in
tncrelrsed  Incidence or c#ophageal.  kidney,
Iaryngeel. pharyngesl. end buccel  CUVI:~
cancers.  Aa wilh other known chronic
occupa~~onal  diaeeaea.  direase assoc~etcd
wllh anbc~ton.  tremollla. enthophylllte.  nnd
acllnollle  generally uppearl  about W yc*drn
fullowlng Ihc fir81  occurrence 01 cxpo~urr
There tire  no know” SCUIC  ellecra  II~UULI~~IP~
wllh exposure IO erbrrtos.  lremolllc.
nnrhophylllle. end ec11no111e.

Epidemlologlcal lludlel indlculc lhvt the
risk or lung ctmccr  among  cxpoaed  workers
who amokc  cigarellei  II greatly ~ncrctlscd
over  Ihe risk or lung cancer  smong  non-
exposed lmokern or cxpoocd  nonsmokera.
Thcnc  sludico  nuggeti  ihat ccnwtlon of
smokmg  will rcducc  Ihe tiak  or lung ctincer
for u pcraon  expoled  lo s~bcaio~.  Ircmollte.
unthophyllite. tend  aclinollic  but ~111  not
rcducc  II to ihc lame level of rlrk 8~ ihtli
cxlalmg lot an expolcd  worker  who htls
“ever nmokcd.

III.  Slnnl and Symplomr  or Expusurc.Rullltud
rhsrnre

The a~nnl  end #ymplom#  ol lung  wnccr UT
yualrolnlenllnnl  wncer Induced by expoaurta
to eabc~~o~  Iremollle.  nnlhophyllliu.  und
MCII~UIIIL.  tire not  unique. except  Ihn! a cheat
X.rry of a” rxpowd  pvlicnt with lung CH”CCT
mny lhuw pleurel plaqur#. pleurul
culcificrlion.  or pleural Ilbrotii~  Sympiuml
chsructcrirtlc  of me~olhcliomn  lncludc
#horhwu of breath. prln In Ihc wtlll~  ol ihe
chuBI.  or abdominal prln. Merothrllom~l  heI
a much longer Ielency  period compared  wiih
lung center  (40 yeari  versui  15-U) ycrra).
end me~olhelloma Ia lherrfom  mure  lihcly IU
be round among worhcn who wctu firsi
rxpoled  IO erbe~or  mt rn early sgu.
Me~ulhvllom~ II l lwmye felal.

h~bc~loil~  II pulmonary llbrolla  caurrd  II)
Ihe uccumulallon or reborto~ l’lbrr~  In Ihc
Iuntil. Symplome  Include lhortncll  wf brerllh.
couphlng.  f~llg~a. and vegue  funI@ of
mlcknw#.  When lhr Obroalr wonen~
lhorlncla  or breath occun  even 11 resl.  Ihe
dleRnulll  or •t~ti~la  II bumed  on l hlnlury
of eXpolure  IO l rbe#ioe. Ihe prslcnce  uf
chwrec~orl~~lca  trdlologlc  chungel. end-
lnlpirrlory  credle~  (relul).  mnd  olher chn~cel
rreturel  of flbtolln#  lung diacnae.  Plc~r~l
pluque~  and  Ihlckenlnp mm  observed  on X.
rrpl  I~ILNI  during Ihe early rl~uea ol ihr
dl~ooln.  ~~~~~~~~~ I~ dhn.  ptOllre~mbvc
dwnme UVMI  In Ihe n basnce of conllnurd
exp~ure.  mlthuugh  lhle l pperrm IO br u hlgh!y

iKdlvldualiz.cd  charactcnr~~c.  In severe  CBWK

dcrlh may  be caused by rcspws~ory  or
cnrditlc  raikum.

IV. Surveillance and Prcven~~ve
Conaidmaltonti

As noled  above. exposure  IO urbealol.
Iremolllc. enihuphylilw.. und  ac~moi~~c  her
been  llnkcd to an muenwd  rlri ol iung
cancer. mecothclloma  ge~tmmlesunal
cancer. end a&a~oru  unoag  occupallonally
exposed worketl.  Adequate rcrcenmg teats
10 delrrmmr- bin  empl0yee.r  pieotlal  ror
develuplr IC dIeaM&  wch  an
0 ‘JrlC o aabeslor.
Iremol:lc. u a~t,.-~htlllle.  and dcllnollte do t-101
prcscnlly camI  tioneber.  eome leas9
particularly  chesf  X-rtly3  and pulrr~,na~
lunc!lun  ICUIS.  my lndlceie rhst  tin cmployce
haa br!en overexposed  13 nsberlos.  tremollte.
en!hophjlllfe  end ac:~nol~~c.  Increasing hie or
her risk or de\eloplrig  erpoaure r&ted
CHROMIC  ~IW~SE-I  II II ~mpr~tint  for the
pilys;wdn  IO become larmhar wl!h rhe
opcrdillng condl~~una  I” which  occups~~on~l
exposure  to albcsloa.  tremollre.
anlhuphyllltc.  and acllnollle  II Ilkcly IO occur.
Thea  II particularly  lmportunl  I” evalue~~ng
medlcnl  Nnd work hlllorlel  and II-I conduc!lnR
phyrlcal ex;lm~na~lonr.  When 4” tlcllve
employee  hdr been ldenllllrd  an hav,ng  been
ovcrrxposrd  IO bsbcslos.  Ircmollle.
irnthophgllllc.  and ~CII~UIIIU.  metisurcB lake”
by the cmploycr IO cllml;lnle or mlllgdlc
furlher exposure rhould ~IEO  IOWCI ihe I-I& of
wnous  long.tcrm  consequences.

The  cmplnyer II rcquwed  IO lnalilule  B
mcdlcal 8urvelllance progrnm r0r all
employeel  who tire or will be cxpobed  10
~~IIICLIOI.  trcmollle. vnlhophyllllc.  and
O~IIINJIII~  dt or above  Ihc actIon  level f0.1
i~bcr  per  cubic  ccnllmelcr  or air) for 30 or
muru dny#  per year irnd  lot HII  employecu
who *rc arslgned  IU wear Y negsllvc-prcsaure
rcap~rti~or.  All rxamlndtlons  and pruccdutel
mual  bc  pcrlormcd  by ur under  ihe
tiupcrvtialon  of LI hcenwd physicIan.  MI a
rrawn,ble  llmc and place.  and SI no COLI  IO
Ihc cmplo)ce.

Although brodd  Ia!lludc  is given IO the
phyalclnn  I” prcrcrlblng tipcclrlc  leafs  lo bc
included  in Ihe mcdlcal wrvc~llunce progmm.
OS1 IA n.qu~rca  I~CIUUIO~  0r ihe following
elumcnla  in Ihe roulmc caaminvtlon:

(I] hiedical  und wurh  hlllorlel  wlrh ~pecllrl
ernphicllg  dlrcclcd IO lymptuml  or the
rrrplr;l~uv  @y#lcm.  cerdlovurcular  eyaicm.
rtnd dlMullivc  lrecl

(111  Complclion ol the  rclplralory  dleeare
qucalwnnulre co~~lu~ncll  I” Appcndla  D.

1111)  A phywcal caommrlllon including II
chcnl ruenlgcnogrum  and pulmonary function
IC~I  I!UI lncludc~  mrueurcmcnl  of the
cmploycc’*  forced  VIIUI  CU~MCII~  (FVCJ  and
rrrrccd  cxplralory  volume al ens  wcond
(FEV,)

(iv)  Any lalmralory  or other  IC~I thtll Ihr
examminl( phyllcinn  deem1  by eound
medial  prrcllcc  lo be ncce~~*ry

The cmpluycr I, rcqulrud  IO make ihe
prcncrlbcd  kr~r nvaliublc III lea11  annually IO

thumc  cmployeer *u\ 2rcd.  murc &en  ihn”
rp~dd il nzconrmended  hy Ihe exarnlning
phy~~cirn.  end upon term~“~~tw”  ol
Lmyloymrnl.

0

0

i
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7-h. 4mployrr  ~4 mquki  to pmvid4 the h roldon  b rulgnod  dutk  rnd flmw.4 IO lnlormed by Uw pbyddan of lk m&U Of
phyklrn  with thr followi~  Wwmrtlon:  A WIU penon4.l  protrcUv0 qulpm4nt.  If UumulluJ hum rnd of 4ny medical

copy of lhl~ ~~Mdlrcl  md rpp4nd.k~:  4 nqulfwi #1ndlu0ru  d4ti  lo 44ktor. tromoUI4.
dwdpuon  of rbr amployrr’~  duU44 41 lhsy ‘l-h4 otnployw la rqul&  IO obtain 4
Art4 t.4  41k4tw rxpolurr:  tiu  l mplayw’o wdurn  upwm from  Lk 4x4.mInb  phy4lcl4n

mlbopbyultr.  4ml wunoll10  rx~uro  lhrt

mpr44mt4uv4  l8vrl d4xFKw.w  to OltMrtoI. ownl4lnlq  IJm nruh of rh mall4
rql,h furlk 4xplul4tlw  OT -4-L Thlm

tlwIwlll4.  4Jllhqlltyult4.  4nd 4ctlnolltr:  4 rxu!nln4~  lh pbyIklm*~  oppwon  41 IO
wrltlm oplh mw$ Rol n-441 qmdflc

dow-lptlen  of my prw~ll  pmt*ftln  4nd rluk k rmpkyw b44 4ny drtwt4d
flndlnp  Q dIMI lmrobld  IO 4xporui-4

n*plmtoty  quIpmeat  un& 4nd  Lnform4tkon wdrul CondlUonr  rtrrl  would pl4a  ho to 44k4tca.  ml!:-. 4ntkpbyUttr.  4nd

rrom pmlau Id.lc4l4x4mln4&on4  of lh4 ornployn  414.4  M4l+d  flIk of 4xpowf4- 4cunolll4.4ad  4 mp*- of Lb4 opinion EIUII h

4rkld mnpl~  lb41  La Wl ml41d dlw4m rrwmnded pmvlkl m tku rnuld 4mployw.

i 4vrLl4bk  IO Ibr pb@34n  MAIry thlr LL~I~UOM 011 b ~~~~~~ w m h wI or
Infotm.wion  4vrrl4bl4  IO w phyakl4n  will prwul pmmlw  qulpmml;  4nd  4

[PR Dot bblm4 Flld bit* lm pm]

rid tn Uu av*luWon  of Uw 4mploy4e’l  h44lth mtrtomnl  that the l mpbyw h44 bcsa -mmlclcI



USAEHA  TG No. 157 July 1994

APPENDIX C

OFFICE OF THE SURGEON GENERAL POLICY MEMO

(TO BE PUBLISHED)
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APPENDIX D

REFERENCES

Army Regulation 200-1, Environmental Protection and Enhancement:
Chapter 10, Asbestos Management Plan, 23 April 1990.

Technical Bulletin Medical (TB MED) 513, Occupational and
Environmental Health Guidelines for the Evaluation and Control of
Asbestos Exposure, 15 December 1986.

Technical Manual (TM) 5-612 (Draft), Asbestos Control,
18 June 1987.

Title 29, Code of Federal Regulations (CFR),  Part 1910.1001,
Occupational Safety and Health Standards (General Industries) :
Asbestos.

Title 23, CFR, Part 1926.58,
Construction:

Safety and Health Regulations for
Asbestos, tremolite, anthophyllite, and actinolite.

Title 40, CFR, Part 61, National Emission Standards for Hazardous
Air Pollutants (NESHAP), Subpart M, National Emission Standard for
Asbestos.

Title 40, CFR, Part 763, Asbestos, Subpart E, Asbestos-Containing
Materials in Schools.

U.S. Army Environmental Protection Agency (EPA), Pesticides and
Toxic Substances,
Owner '

2T-2003, Managing Asbestos in Place, A Building
s Guide to Operations and Maintenance Programs for Asbestos-

Containing  M.ater;a!.s, July 1990.

U.S. Environmental Protection Agency (EPA), 560/5-85-024, Guidance
for Controlling Asbestos-Containing Material in Buildings, June
1985.

U.S. Army Corps of Engineers; Guide Specification for Military
Construction, CEGS-02080, Asbestos Abatement, March 1992.

Memorandum, Office of The Surgeon General, HQDA(SGPS-PSP)
19 January 1989, subject: Army Medical Department (AMEDD; Role
Supporting Asbestos Abatement/Asbestos Management Programs.

.
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ACBM + . _

AHBRA . . .

c. -. - *

CDC(s) . .

CFR . _ . _

CIH . _ _ .

DEH . _ _ .

EPA . _ _ .

HEPA . _ .

lin. ft. .

MACOM(s) _

N/A . . . _

NC . . f.

NESHAP - .

N/I . - _ .

NIOSH _ . ,

o&M. - _ _

OSHA * . _

'PCM. - . .

QA ..-.

#SM.. -.

SOP(s) . .

sq. ft. . .

TBM.. . .

GLOSSARY OF ABBREVIATIONS

. - . I . _ asbestos-containing building materials

- . - . * - Asbestos Hazard Emergency Response Act

. . * - . . critical

. . . * . . Child Development Centers

f . - f * - Code of Federal Regulations

- _ . . . . certified industrial hygienist

. . - - . - Directorate of Engineering and Housing

. _ . - _ ~ U.S. Environmental Protection Agency

. . . - _ . high efficiency particulate air

. - - * - _ linear feet

. . - * . . major c-d(s)

- _ . - _ * no asbestos

- _ . : _ _ noncritical

. . - . . . National Emiseion Standards for Hazardous
Aif Pollutants

. - . * - 1 not on installation

. . . . - . National Inetitute for Occupational Safety
and Health

. - . * - _ operations and maintenance
- .

- . . - . . Occupational Safety and Health
Administration

- . . . - * phaee contrast microscopy

. . . * - _ quality assurance

. - . * . . scanning electron microscopy

- * f . . . standing operating procedure(s)

. * . * . . square  f ee t

* I . . . . tranemiseion electron microscopy
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