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Cite this Code: CFR

To cite the regulations in
this volume use title,
part and section num-
ber. Thus, 29 CFR
1910.1000 refers to title
29, part 1910, section
1000.
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Explanation

The Code of Federal Regulations is a codification of the general and permanent
rules published in the Federal Register by the Executive departments and agen-
cies of the Federal Government. The Code is divided into 50 titles which represent
broad areas subject to Federal regulation. Each title is divided into chapters
which usually bear the name of the issuing agency. Each chapter is further sub-
divided into parts covering specific regulatory areas.

Each volume of the Code is revised at least once each calendar year and issued
on a quarterly basis approximately as follows:

Title 1 through Title 16.....ccciiiiiiiiiiiiiiii e enes as of January 1
Title 17 through Title 27 as of April 1
Title 28 through Title 41 ..o as of July 1
Title 42 through Title 50....ccciuiiiiiiiiiiiiii e aens as of October 1

The appropriate revision date is printed on the cover of each volume.
LEGAL STATUS

The contents of the Federal Register are required to be judicially noticed (44
U.S.C. 1507). The Code of Federal Regulations is prima facie evidence of the text
of the original documents (44 U.S.C. 1510).

HOW TO USE THE CODE OF FEDERAL REGULATIONS

The Code of Federal Regulations is kept up to date by the individual issues
of the Federal Register. These two publications must be used together to deter-
mine the latest version of any given rule.

To determine whether a Code volume has been amended since its revision date
(in this case, July 1, 2001), consult the ‘‘List of CFR Sections Affected (LSA),”
which is issued monthly, and the ‘“‘Cumulative List of Parts Affected,” which
appears in the Reader Aids section of the daily Federal Register. These two lists
will identify the Federal Register page number of the latest amendment of any
given rule.

EFFECTIVE AND EXPIRATION DATES

Each volume of the Code contains amendments published in the Federal Reg-
ister since the last revision of that volume of the Code. Source citations for
the regulations are referred to by volume number and page number of the Federal
Register and date of publication. Publication dates and effective dates are usu-
ally not the same and care must be exercised by the user in determining the
actual effective date. In instances where the effective date is beyond the cut-
off date for the Code a note has been inserted to reflect the future effective
date. In those instances where a regulation published in the Federal Register
states a date certain for expiration, an appropriate note will be inserted following
the text.

OMB CONTROL NUMBERS
The Paperwork Reduction Act of 1980 (Pub. L. 96-511) requires Federal agencies
to display an OMB control number with their information collection request.
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Many agencies have begun publishing numerous OMB control numbers as amend-
ments to existing regulations in the CFR. These OMB numbers are placed as
close as possible to the applicable recordkeeping or reporting requirements.

OBSOLETE PROVISIONS

Provisions that become obsolete before the revision date stated on the cover
of each volume are not carried. Code users may find the text of provisions in
effect on a given date in the past by using the appropriate numerical list of
sections affected. For the period before January 1, 1986, consult either the List
of CFR Sections Affected, 1949-1963, 1964-1972, or 1973-1985, published in seven sep-
arate volumes. For the period beginning January 1, 1986, a ‘‘List of CFR Sections
Affected” is published at the end of each CFR volume.

INCORPORATION BY REFERENCE

What is incorporation by reference? Incorporation by reference was established
by statute and allows Federal agencies to meet the requirement to publish regu-
lations in the Federal Register by referring to materials already published else-
where. For an incorporation to be valid, the Director of the Federal Register
must approve it. The legal effect of incorporation by reference is that the mate-
rial is treated as if it were published in full in the Federal Register (b U.S.C.
562(a)). This material, like any other properly issued regulation, has the force
of law.

What is a proper incorporation by reference? The Director of the Federal Register
will approve an incorporation by reference only when the requirements of 1 CFR
part 51 are met. Some of the elements on which approval is based are:

(a) The incorporation will substantially reduce the volume of material pub-
lished in the Federal Register.

(b) The matter incorporated is in fact available to the extent necessary to
afford fairness and uniformity in the administrative process.

(¢c) The incorporating document is drafted and submitted for publication in
accordance with 1 CFR part 51.

Properly approved incorporations by reference in this volume are listed in the
Finding Aids at the end of this volume.

What if the material incorporated by reference cannot be found? If you have any
problem locating or obtaining a copy of material listed in the Finding Aids of
this volume as an approved incorporation by reference, please contact the agency
that issued the regulation containing that incorporation. If, after contacting the
agency, you find the material is not available, please notify the Director of the
Federal Register, National Archives and Records Administration, Washington DC
20408, or call (202) 523-4534.

CFR INDEXES AND TABULAR GUIDES

A subject index to the Code of Federal Regulations is contained in a separate
volume, revised annually as of January 1, entitled CFR INDEX AND FINDING AIDS.
This volume contains the Parallel Table of Statutory Authorities and Agency
Rules (Table I). A list of CFR titles, chapters, and parts and an alphabetical
list of agencies publishing in the CFR are also included in this volume.

An index to the text of ‘““Title 3—The President’ is carried within that volume.

The Federal Register Index is issued monthly in cumulative form. This index
is based on a consolidation of the ‘“‘Contents’ entries in the daily Federal Reg-
ister.

A List of CFR Sections Affected (ILSA) is published monthly, keyed to the
revision dates of the 50 CFR titles.
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REPUBLICATION OF MATERIAL

There are no restrictions on the republication of material appearing in the
Code of Federal Regulations.

INQUIRIES

For a legal interpretation or explanation of any regulation in this volume,
contact the issuing agency. The issuing agency’s name appears at the top of
odd-numbered pages.

For inquiries concerning CFR reference assistance, call 202-523-5227 or write
to the Director, Office of the Federal Register, National Archives and Records
Administration, Washington, DC 20408 or e-mail info@fedreg.nara.gov.

SALES

The Government Printing Office (GPO) processes all sales and distribution of
the CFR. For payment by credit card, call 202-512-1800, M-F, 8 a.m. to 4 p.m.
e.s.t. or fax your order to 202-512-2250, 24 hours a day. For payment by check,
write to the Superintendent of Documents, Attn: New Orders, P.O. Box 371954,
Pittsburgh, PA 15250-7954. For GPO Customer Service call 202-512-1803.

ELECTRONIC SERVICES

The full text of the Code of Federal Regulations, The United States Govern-
ment Manual, the Federal Register, Public Laws, Public Papers, Weekly Compila-
tion of Presidential Documents and the Privacy Act Compilation are available
in electronic format at www.access.gpo.gov/nara (‘‘GPO Access’’). For more infor-
mation, contact Electronic Information Dissemination Services, U.S. Govern-
ment Printing Office. Phone 202-512-1530, or 888-293-6498 (toll-free). E-mail,
gpoaccess@gpo.gov.

The Office of the Federal Register also offers a free service on the National
Archives and Records Administration’s (NARA) World Wide Web site for public
law numbers, Federal Register finding aids, and related information. Connect
to NARA’s web site at www.nara.gov/fedreg. The NARA site also contains links
to GPO Access.

RAYMOND A. MOSLEY,
Director,
Office of the Federal Register.
July 1, 2001.
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THIS TITLE

Title 29—LABOR is composed of nine volumes. The parts in these volumes are
arranged in the following order: parts 0-99, parts 100-499, parts 500-899, parts 900-
1899, parts 1900-1910.999, part 1910.1000-End, parts 1911-1925, part 1926, and part 1927
to end. The contents of these volumes represent all current regulations codified
under this title as of July 1, 2001.

The OMB control numbers for title 29 CFR part 1910 appear in §1910.8. For
the convenience of the user, §1910.8 appears in the Finding Aids section of the
volume containing §1910.1000 to the end.

Redesignation tables appear in the Finding Aids section of the eighth volume.

Subject indexes appear following the occupational safety and health standards
(part 1910), and following the safety and health regulations for: Longshoring (part
1918), Gear Certification (part 1919), and Construction (part 1926).
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Would you like to
know...

if any changes have been made to the Code
of Federal Regulations or what documents
have been published in the Federal Register
without reading the Federal Register every
day? if so, you may wish to subscribe to the
LSA (List of CFR Sections Affected), the
Federal Register Index, or both.

LSA

The LSA (List of CFR Sections Affected) is
designed to lead users of the Code of Federal
Regulations to amendatory actions published in
the Federal Register. The LSA is issued monthly in
cumulative form. Entries indicate the nature of the
changes—such as revised, removed, or corrected.
$31 per year.

Federal Register Index

The index, covering the contents of the daily
Federal Register, is issued monthly in cumulative
form. Entries are carried primarily under the names
of the issuing agencies. Significant subjects are
carried as cross-references.

$28 per year.

A finding aid is included in each publication which
lists Federal Register page numbers with the date
of publication in the Federal Register.

Superintendent of Documents Subscription Order Form

Order Processing Code:

*5421

| YES, send me the following indicated subscriptions for one year:
L.SA (List of CFR Sections Affected), (LCS) for $31 per year.
Federal Register Index (FRSU) $28 per vear.

The total cost of my order is $ . {Includes regular shipping and handling.)
Price is subject to change. International

customers please add 25% For privacy check box below:
(oN

1 Do not make my name available to other mailers

Compary or personal name Check method of payment:

1 Check payable to Superintendent of Documents
Street address O GPO Deposit Account I | l | | l I I_ D
City, State, ZP code Q visa O MasterCard [D:D (expiraticn date)
Daytime phone with area code Credit card No. (must be 20 digits)

Thank you for your order!

Purchase order No. (opticnal)

@ Authorizing signature 7/00

Mail To: Superintendent of Documents
Fax your orders (202) 512-2250 P.O. Box 371954
Phone your orders (202) 512-1800 Pittsburgh, PA 15250-7954




Title 29—Labor

(This book contains Part 1910 (§1910.1000 to End))

SUBTITLE B—REGULATIONS RELATING TO LABOR (Continued)
Part

CHAPTER XVII—Occupational Safety and Health Administra-
tion, Department of Liabor ....ccoovviiiiiiiiiiiiiiiiiiiiiiiiiieeens 1910

CROSS REFERENCES: Railroad Retirement Board: See Employees’ Benefits, 20 CFR Chapter II.

Social Security Administration, Department of Health and Human Services: See Employ-
ees’ Benefits, 20 CFR Chapter III.

EDITORIAL NOTE: Other regulations issued by the Department of Labor appear in 20 CFR
Chapters I, IV, V, VI, VII and IX; 29 CFR Subtitle A, Chapters II, IV, V, XXV; 30 CFR Chapter
I; 41 CFR Chapters 50, 60, and 61; 48 CFR Chapter 29. For Standards for a Merit System of
Personnel Administration: See 56 CFR Part 900.
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CHAPTER XVII—OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION, DEPARTMENT OF
LABOR

EDITORIAL NOTE: Chapter XVII is continued in the volumes containing 29 CFR Parts 1911
to 1925, Part 1926, and Part 1927 to End.

Part Page
1910 Occupational safety and health standards (contin-
10 116 1) N 7
Subject index for 29 CFR part 1910—Occupational
safety and health standards ........cccoveviiviiiiiinninnn. 499






PART 1910—OCCUPATIONAL SAFE-
TY AND HEALTH STANDARDS
(Continued)

Subpart Z—Toxic and Hazardous
Substances

Sec.
1910.1000 Air contaminants.
1910.1001 Asbestos.
1910.1002 Coal tar pitch volatiles; interpre-
tation of term.
1910.1003 13 Carcinogens
etc.).
1910.1004
1910.1005
1910.1006
1910.1007
salts).
1910.1008
1910.1009
1910.1010
1910.1011
1910.1012
1910.1013
1910.1014
1910.1015
1910.1016
1910.1017

(4-Nitrobiphenyl,

alpha-Naphthylamine.

[Reserved]

Methyl chloromethyl ether.
3,/—Dichlorobenzidine (and its

bis-Chloromethyl ether.

beta-Naphthylamine.

Benzidine.

4-Aminodiphenyl.

Ethyleneimine.

beta-Propiolactone.

2-Acetylaminofluorene.

4-Dimethylaminoazobenzene.

N-Nitrosodimethylamine.

Vinyl chloride.

1910.1018 Inorganic arsenic.

1910.1020 Access to employee exposure and
medical records.

1910.1025 Lead.

1910.1027 Cadmium.

1910.1028 Benzene.

1910.1029 Coke oven emissions.

1910.1030 Bloodborne pathogens.

1910.1043 Cotton dust.

1910.1044 1,2-dibromo-3-chloropropane.

1910.1045 Acrylonitrile.

1910.1047 Ethylene oxide.

1910.1048 Formaldehyde.

1910.1060 Methylenedianiline.

1910.1051 1,3-Butadiene.

1910.1052 Methylene Chloride.

1910.1096 Ionizing radiation.

1910.1200 Hazard communication.

1910.1201 Retention of DOT markings, plac-
ards and labels.

1910.1450 Occupational exposure
ardous chemicals in laboratories.

SUBJECT INDEX FOR 29 CFR PART 1910—OccCU-
PATIONAL SAFETY AND HEALTH STAND-
ARDS

to haz-

Subpart Z—Toxic and Hazardous
Substances

AUTHORITY: Sections 4, 6, and 8 of the Occu-
pational Safety and Health Act of 1970 (29
U.S.C. 653, 655, 657); Secretary of Labor’s
Order No. 12-71 (36 FR 8754), 8-76 (41 FR
25059), 9-83 (48 FR 35736), 1-90 (656 FR 9033), 6—
96 (62 FR 111), or 3-2000 (65 FR 50017), as ap-
plicable; and 29 CFR part 1911.

All of subpart Z issued under Sec. 6(b) of
the Occupational Safety and Health Act, ex-
cept those substances that have exposure
limits listed in Tables Z-1, Z-2, and Z-3 of 29
CFR 1910.1000. The latter were issued under
Sec. 6(a) (29 U.S.C. 655(a)).

Section 1910.1000, Tables Z-1, Z-2 and Z-3
also issued under 5 TU.S.C. 553, Section
1910.1000 Tables Z-1, Z-2, and Z-3 not issued
under 29 CFR part 1911 except for the arsenic
(organic compounds), benzene, and cotton
dust listings.

Section 1910.1001 also issued under section
107 of the Contract Work Hours and Safety
Standards Act (40 U.S.C. 333) and 5 U.S.C. 553.

Section 1910.1002 not issued under 29 U.S.C.
655 or 29 CFR part 1911; also issued under 5
U.S.C. 553.

Sections 1910.1018, 1910.1029 and 1910.1200
are also issued under 29 U.S.C. 653.

Section 1910.1030 is also issued under Pub.
L. 106-430, 114 Stat. 1901.

SOURCE: 39 FR 23502, June 27, 1974, unless
otherwise noted. Redesignated at 40 FR 23072,
May 28, 1975.

§1910.1000 Air contaminants.

An employee’s exposure to any sub-
stance listed in Tables Z-1, Z-2, or Z-3
of this section shall be limited in ac-
cordance with the requirements of the
following paragraphs of this section.

(a) Table Z-1—(1) Substances with lim-
its preceded by ‘‘C’’—Ceiling Values. An
employee’s exposure to any substance
in Table Z-1, the exposure limit of
which is preceded by a ‘‘C”’, shall at no
time exceed the exposure limit given
for that substance. If instantaneous
monitoring is not feasible, then the
ceiling shall be assessed as a 15-minute
time weighted average exposure which
shall not be exceeded at any time dur-
ing the working day.

(2) Other substances—8-hour Time
Weighted Averages. An employee’s expo-
sure to any substance in Table Z-1, the
exposure limit of which is not preceded
by a ““C”, shall not exceed the 8-hour
Time Weighted Average given for that
substance in any 8-hour work shift of a
40-hour work week.

(b) Table Z-2. An employee’s exposure
to any substance listed in Table Z-2
shall not exceed the exposure limits
specified as follows:

(1) 8-hour time weighted averages. An
employee’s exposure to any substance
listed in Table Z-2, in any 8-hour work
shift of a 40-hour work week, shall not



§1910.1000

exceed the 8-hour time weighted aver-
age limit given for that substance in
Table Z-2.

(2) Acceptable ceiling concentrations.
An employee’s exposure to a substance
listed in Table Z-2 shall not exceed at
any time during an 8-hour shift the ac-
ceptable ceiling concentration limit
given for the substance in the table, ex-
cept for a time period, and up to a con-
centration not exceeding the maximum
duration and concentration allowed in
the column under ‘‘acceptable max-
imum peak above the acceptable ceil-
ing concentration for an 8-hour shift.”

(3) Example. During an 8-hour work
shift, an employee may be exposed to a
concentration of Substance A (with a
10 ppm TWA, 25 ppm ceiling and 50 ppm
peak) above 25 ppm (but never above 50
ppm) only for a maximum period of 10
minutes. Such exposure must be com-
pensated by exposures to concentra-
tions less than 10 ppm so that the cu-
mulative exposure for the entire 8-hour
work shift does not exceed a weighted
average of 10 ppm.

(c) Table Z-3. An employee’s exposure
to any substance listed in Table Z-3, in
any 8-hour work shift of a 40-hour work
week, shall not exceed the 8-hour time
weighted average limit given for that
substance in the table.

(d) Computation formulae. The com-
putation formula which shall apply to
employee exposure to more than one
substance for which 8-hour time
weighted averages are listed in subpart
Z of 29 CFR part 1910 in order to deter-
mine whether an employee is exposed
over the regulatory limit is as follows:

(1)(i) The cumulative exposure for an
8-hour work shift shall be computed as
follows:

E = (Ca TatCp Th+. .

Where:

E is the equivalent exposure for the working
shift.

C is the concentration during any period of
time T where the concentration remains
constant.

T is the duration in hours of the exposure at
the concentration C.

The value of E shall not exceed the 8-hour

time weighted average specified in subpart Z

of 29 CFR part 1910 for the substance in-

volved.

.Cnh Th)+8

(ii) To illustrate the formula pre-
scribed in paragraph (d)(1)(i) of this

29 CFR Ch. XVII (7-1-01 Edition)

section, assume that Substance A has
an 8-hour time weighted average limit
of 100 ppm noted in Table Z-1. Assume
that an employee is subject to the fol-
lowing exposure:

Two hours exposure at 150 ppm
Two hours exposure at 75 ppm
Four hours exposure at 50 ppm
Substituting this information in the for-
mula, we have

(2x150+2x75+4x50)+8=81.25 ppm

Since 81.25 ppm is less than 100 ppm, the 8-
hour time weighted average limit, the expo-
sure is acceptable.

(2)(1) In case of a mixture of air con-
taminants an employer shall compute
the equivalent exposure as follows:

Em=(C1+L1+Co+Lo)+. . .(Cn+Lip)

Where:

Em is the equivalent exposure for the mix-
ture.

C is the concentration of a particular con-
taminant.

L is the exposure limit for that substance
specified in subpart Z of 29 CFR part 1910.

The value of En, shall not exceed unity (1).

(ii) To illustrate the formula pre-
scribed in paragraph (d)(2)(i) of this
section, consider the following expo-
sures:

Actual con-
centration of
Substance 8-hour ex- 8F_’rI]EOLuE Tvrx')o‘
posure pp!
(ppm)
B s 500 1,000
45 200
40 200

Substituting in the formula, we have:
En=500+1,000+45+200+40+200
Emn=0.500+0.225+0.200
Emn=0.925
Since En, is less than unity (1), the exposure
combination is within acceptable limits.

(e) To achieve compliance with para-
graphs (a) through (d) of this section,
administrative or engineering controls
must first be determined and imple-
mented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or
any other protective measures shall be
used to keep the exposure of employees
to air contaminants within the limits
prescribed in this section. Any equip-
ment and/or technical measures used
for this purpose must be approved for



Occupational Safety and Health Admin., Labor

each particular use by a competent in-
dustrial hygienist or other technically
qualified person. Whenever respirators
are used, their use shall comply with
1910.134.

§1910.1000

(f) Effective dates. The exposure limits
specified have been in effect with the
method of compliance specified in
paragraph (e) of this section since May
29, 1971.

TABLE Z—1—LIMITS FOR AIR CONTAMINANTS

Substance CAS No. (c) ppm (a)* mg/m3 (b)* | Skin designation

Acetaldehyde ... 75-07-0 200 360
Acetic acid . 64-19-7 10 25
Acetic anhydride .. 108-24-7 5 20
Acetone 67-64-1 1000 2400
Acetonitrile .........ccoevriiiiinin . 75-05-8 40 70
2-Acetylaminofluorine; see 1910.1014 .... 53-96-3
Acetylene dichloride; see 1,2-Dichloroethylene.
Acetylene tetrabromide .... 79-27-6 1 14
Acrolein 107-02-8 0.25
Acrylamide . . 79-06-1 0.3 X
Acrylonitrile; see 1910.1045 107-13-1
Aldrin .. . . 309-00-2 | .ccoooveviiriiiins 0.25 X
Allyl alcohol .. 107-18-6 2 5 X
Allyl chloride . 107-05-1 1 3
Allyl glycidyl ether (AGE) . 106-92-3 (C)10 (C)45
Allyl propyl disulfide ...... 2179-59-1 2 12
alpha-Alumina .. 1344-28-1

Total dust . 15

Respirable fraction 5
Aluminum, metal (as Al) 7429-90-5

Total dust ........ 15

Respirable fraction 5
4-Aminodiphenyl; see 1910.1011 92-67-1
2-Aminoethanol; see Ethanolamine.
2-Aminopyridine ... 504-29-0 0.5 2
Ammonia ... . 7664-41-7 50 35
Ammonium sulfamate 7773-06-0

Total dust ........ 15

Respirable fraction 5
n-Amyl acetate ....... 628-63-7 100 525
sec-Amyl acetate ... 626—-38-0 125 650
Aniline and homologs ... 62-53-3 5 19 X
Anisidine (o-, p-isomers) 29191-52-4 | ..o 0.5 X
Antimony and compounds (as Sb) 7440-36-0 0.5
ANTU (alpha Naphthylthiourea) .... 86-88—4 0.3
Arsenic, inorganic compounds (as As); see 1910.1018 7440-38-2
Arsenic, organic compounds (as As) ... 7440-38-2 0.5
Arsine ... . 7784-42-1 0.2
Asbestos; see 1910.1001 .... *)
Azinphos-methyl .... . 86—50-0 | .ccoovvrrrriiiiis 0.2 X
Barium, soluble compounds (as Ba) 7440-39-3 | .oooiiciree 0.5
Barium sulfate ..........c.ccoceeeeinn. 7727-43-7

Total dust . 15

Respirable fraction 5
Benomyl ..o 17804-35-2

Total dust . . 15

Respirable fraction .... 5
Benzene; see 1910.1028 . 71-43-2

See Table Z-2 for the limits applicable in the oper-

ations or sectors excluded in 1910.1028¢

Benziding; see 1910.1010 ......cccooeririieriiriisieieie e 92-87-5
p-Benzoquinone; see Quinone.
Benzo(a)pyrene; see Coal tar pitch volatiles..
Benzoyl peroxide ..........c.ccoe..... RV 94-36-0 | ccoverreirirene 5
Benzyl chloride .........ccccooveviiiiiiiicciee 100-44-7 1 5
Beryllium and beryllium compounds (as B€) .........ccccceereenne 7440-41-7 (@]
Biphenyl; see Diphenyl.
Bismuth telluride, Undoped ... 1304-82-1

Total dust . . 15

Respirable fraction ... 5
Boron oxide 1303-86-2

Total dust ....ccoovviviiiiiiiivcciiees | s 15
Boron trifluoride 7637-07-2 ©)1 ()3
Bromine 7726-95-6 0.1 0.7




§1910.1000

29 CFR Ch. XVII (7-1-01 Edition)

TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (¢) ppm (a)t mg/m3 (b)1 | Skin designation
Bromoform .........covciiiiiiiiiiiicec e 75-25-2 0.5 5 X
Butadiene (1,3-Butadiene); See 29 CFR 1910.1051; 29 106-99-0 | 1 ppm/5
CFR 1910.19()). ppm STEL

Butanethiol; see Butyl mercaptan.
2-Butanone (Methyl ethyl ketone) 78-93-3 200 590
2-Butoxyethanol 111-76-2 50 240 X
n-Butyl-acetate ...... 123-86-4 150 710
sec-Butyl acetate .. 105-46-4 200 950
tert-Butyl acetate ... 540-88-5 200 950
n-Butyl alcohol ...... 71-36-3 100 300
sec-Butyl alcohol ... 78-92-2 150 450
tert-Butyl alcohol .. 75-65-0 100 300
Butylamine ............. 109-73-9 (C)5 (C)15 X
tert-Butyl chromate (as Cr03) 1189-85-1 (C)0.1 X
n-Butyl glycidyl ether (BGE) 2426-08-6 270
Butyl mercaptan ..... 109-79-5 35
p-tert-Butyltoluene 98-51-1 60
Cadmium (as Cd); see 1910 1027 7440-43-9
Calcium carbonate .. . 5-3

Total dust ........ 15

Respirable fraction ... 5
Calcium hydroxide .

Total dust ........ 15

Respirable fraction .... 5
Calcium oxide ........ 1305-78-8 5
Calcium silicate 1344-95-2

Total dust . . 15

Respirable fraction ... 5
Calcium sulfate ...... 7778-18-9

Total dust ........ 15

Respirable fraction 5
Camphor, synthetic ...... 76-22-2 2
Carbaryl (Sevin) ..... 63-25-2 5
Carbon black ......... 1333-86—4 | ..o 35
Carbon dioxide 124-38-9 5000 9000
Carbon disulfide ..... 75-15-0 ®
Carbon monoxide ... 630-08-0 50 55
Carbon tetrachloride 56-23-5 ®
Cellulose 9004-34-6

Total dust . 15

Respirable fraction 5
Chlordane ............... 57-74-9 0.5 X
Chlorinated camphene 8001-35-2 0.5 X
Chlorinated diphenyl oxide .. 55720-99-5 0.5
ChIONNE ..o 7782-50-5 (C)3
Chlorine dioxide 10049-04-4 0.1 0.3
Chlorine trifluoride .. 7790-91-2 (C)0.1 (C)0.4
Chloroacetaldehyde 107-20-0 ©)1 (C)3
a-Chloroacetophenone (Phenacyl chlonde) 532-27-4 0.05 0.3
Chlorobenzene ... 108-90-7 75 350
0-Chlorobenzylidene malononitrile 2698-41-1 0.05 0.4
Chlorobromomethane 74-97-5 200 1050
2-Chloro-1,3-butadiene; see beta-Chloroprene.
Chlorodiphenyl (42% Chlorine) (PCB) ... 53469-21-9 1 X
Chlorodiphenyl (54% Chlorine) (PCB) .... 11097-69-1 0.5 X
1-Chloro-2,3-epoxypropane; see Epichlorohydrin.
2-Chloroethanol; see Ethylene chlorohydrin.
Chloroethylene; see Vinyl chloride.
Chloroform (Trichloromethane) ...........ccccoeevviiiiiniiiine 67-66-3 (C)50 (C)240
bis(Chloromethyl) ether; see 1910.1008 .... 542-88-1
Chloromethyl methyl ether; see 1910.1006 107-30-2
1-Chloro-1-nitropropane 600-25-9 20 100
Chloropicrin ........... . 76-06-2 0.1 0.7
beta-Chloroprene .........cccccocevene 126-99-8 25 90 X
2-Chloro-6-| (trlchloromethyl) pyrldlne 1929-82-4

Total dust ........ 15

Respirable fraction 5
Chromic acid and chromates (as *) ®
Chromium (Il) compounds.

(BS CF) oot VO T 05
Chromium (lll) compounds.

(B CI) eoveteeeeee s T440-47-3 | oo, 0.5
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Occupational Safety and Health Admin., Labor §1910.1000

TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (¢) ppm (a)t mg/m3 (b)1 | Skin designation

Chromium metal and insol. salts (as Cr) .........cccccceeeviiiinininns 7440-47-3 | ..o 1
Chrysene; see Coal tar pitch volatiles.
Clopidol s . 2971-90-6

Total dust . 15

Respirable fraction 5
Coal dust (less than 5% SiO,), respirable fractlon . . ®)
Coal dust (greater than or equal to 5% SiOy), respirable ®)

fraction.
Coal tar pitch volatiles (benzene soluble fraction), anthra- 65966—93-2 | ..cooviiirrirenns 0.2
cene, BaP, phenanthrene, acridine, chrysene, pyrene.

Cobalt metal, dust, and fume (as CO) .......cccovevererieriververennnn T440-48-4 | ..o 0.1
Coke oven emissions; see 1910.1029.
COPPET oo . 7440-50-8

Fume (as Cu) . . 0.1

Dusts and mists (as Cu) . 1
Cotton duste; see 1910.1043 . 1
Crag herbicide (Sesone) ..... 136-78-7

Total dust . . 15

Respirable fraction ... 5
Cresol, all isomers .. 1319-77-3 5 22 X
Crotonaldehyde ....... 123-73-9; 2 6

4170-30-3

CUMENE ..o 98-82-8 50 245 X
Cyanides (as CN) e e 50 15 TT T 5 X
CycClohexane .........cccoeeeveiiiiiiciiceenes 110-82-7 300 1050
Cyclohexanol ...........ccccocviiiiiiiiiiinccccne 108-93-0 50 200
Cyclohexanone 108-94-1 50 200
Cyclohexene .. 110-83-8 300 1015
Cyclopentad|ene RPN 542-92-7 75 200
2,4-D (chhlorophenoxyacetlc aC|d) 94-T75-T7 | v 10
Decaborane ...........ccccoeecinnne. 17702-41-9 0.05 0.3 X
Demeton (Systox) . 8065-48-3 | ..o 0.1 X
Diacetone alcohol (4- Hydroxy 4 methyl- 2 pemanone) 123-42-2 50 240
1,2-Diaminoethane; see Ethylenediamine.
Diazomethane ..o 334-88-3 0.2 0.4
DIbOrane .........cccovveiineiiiiniccceee e 19287-45-7 0.1 0.1
1,2-Dibromo-3- chloropropane (DBCP); see 1910. 1044 96-12-8
1,2-Dibromoethane; see Ethylene dibromide.
Dibutyl phosphate . 107-66—-4 1 5
Dibutyl phthalate ... 84-T4-2 | oo 5
o-Dichlorobenzene . 95-50-1 (C)50 (C)300
p-Dichlorobenzene . 106-46-7 75 450
3,-Dichlorobenzidine; see 1910 1007 . 91-94-1
Dichlorodifluoromethane 75-71-8 1000 4950
1,3-Dichloro-5,5-dimethyl hydantoin 118-52-5 0.2
Dichlorodiphenyltrichloroethane (DDT) 50-29-3 | ... 1 X
1,1-Dichloroethane ..................... . 75-34-3 100 400
1,2-Dichloroethane; see Ethylene dlchlonde
1,2-Dichloroethylene 540-59-0 200 790
Dichloroethyl ether .. 111-44-4 (C)15 (C)90 X
Dichloromethane; see Methylene chlonde
Dichloromonofluoromethane .. 75-43-4 1000 4200
1,1-Dichloro-1-nitroethane 594-72-9 (C)10 (C)60
1,2-Dichloropropane; see Propylene dichloride.
Dichlorotetrafluoroethane ... 76-14-2 1000 7000
Dichlorvos (DDVP) .. 62-73-7 1 X
Dicyclopentadienyl iron ... 102-54-5

Total dust ........ 15

Respirable fraction 5
Dieldrin 60-57-1 | v 0.25 X
Diethylamine . 109-89-7 25 75
2- Dlethylamlnoethanol 100-37-8 10 50 X
Diethyl ether; see Ethyl ether.
Difluorodibromomethane .. 75-61-6 100 860
Diglycidyl ether (DGE) 2238-07-5 (C)0.5 (C)2.8
Dihydroxybenzene; see Hydroqumone
Diisobutyl ketone .. 108-83-8 50 290
Diisopropylamine ... 108-18-9 5 20 X
4- Dlmethylamlnoazobenzene see 1910.1015 60-11-7
Dimethoxymethane; see Methylal.
Dimethyl acetamide 127-19-5 10 35 X
Dimethylamine ...... 124-40-3 10 18
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§1910.1000 29 CFR Ch. XVII (7-1-01 Edition)

TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (¢) ppm (a)t mg/m3 (b)1 | Skin designation

Dimethylaminobenzene; see Xylidine.
Dimethylaniline (N,N-Dimethylaniline) .. 121-69-7 5 25 X
Dimethylbenzene; see Xylene.
Dimethyl-1,2-dibromo-2,2-dichloroethyl phosphate 300-76-5 | oo 3
Dimethylformamide ... 68-12-2 10 30 X
2,6-Dimethyl-4-heptanone; see Diisobutyl ketone.
1,1-Dimethylhydrazine 57-14-7 0.5 1 X
Dimethylphthalate .. 131-11-3 | i 5
Dimethyl sulfate ..... 77-78-1 1 5 X
Dinitrobenzene (aII |somers) 1 X

(ortho) .. 528-29-0

(meta) . 99-65-0

(para) .. 100-25-4
Dinitro-o-cresol 534-52-1 0.2 X
Dinitrotoluene ........ 25321-14-6 | ... 15 X
Dioxane (Diethylene d|o><|de) 123-91-1 100 360 X
Diphenyl (Biphenyl) 92-52-4 0.2 1
Diphenylmethane dusocyanate see Methylene blsphenyl

isocyanate.

Dipropylene glycol methyl ether 34590-94-8 100 600 X
Di-sec octyl phthalate (Di-(2-ethylhexyl) phthalate) 117-81-7 | o 5
Emery . 12415-34-8

Total dust . 15

Respirable fraction .... 5
Endrin 72-20-8 0.1 X
Epichlorohydrin 106-89-8 19 X
EPN ... 2104-64-5 | ..ooiiiiiiiie 0.5 X
1,2- Epoxypropane; see Propylene oxide.
2,3-Epoxy-1-propanol; see Glycidol.
Ethanethiol; see Ethyl mercaptan.
Ethanolamine ............ccccccceenee. . . 141-43-5 3 6
2-Ethoxyethanol (Cellosolve) 110-80-5 200 740 X
2-Ethoxyethyl acetate (Cellosolve acetate) 111-15-9 100 540 X
Ethyl acetate .........cccceviriviiineiiciccrcee 141-78-6 400 1400
Ethyl acrylate 140-88-5 25 100 X
Ethyl alcohol (Ethanol) 64-17-5 1000 1900
Ethylamine .. 75-04-7 10 18
Ethyl amyl ketone (5 Methyl- -heptanone) 541-85-5 25 130
Ethyl benzene ....... 100-41-4 100 435
Ethyl bromide .......ccccovevininns 74-96-4 200 890
Ethyl butyl ketone (3 Heptanone) . 106-35-4 50 230
Ethyl chloride e —————_— 75-00-3 1000 2600
Ethyl ether ... 60-29-7 400 1200
Ethyl formate 109-94-4 100 300
Ethyl mercaptan 75-08-1 (C)10 (C)25
Ethyl silicate ... 78-10-4 100 850
Ethylene chlorohydrln 107-07-3 5 16 X
Ethylenediamine ..... . 107-15-3 10 25
Ethylene dibromide ...........c........ 106-93-4 ®
Ethylene dichloride (1,2-Dichloroethane) 107-06-2 ®
Ethylene glycol dinitrate 628-96-6 (C)0.2 ©)1 X
Ethylene glycol methyl acetate; see Methyl cellosolve ace-

tate.

Ethyleneimine; see 1910.1012 ... 151-56-4
Ethylene oxide; see 1910.1047 .. 75-21-8
Ethylidene chloride; see 1,1-Dichloroethane.
N-Ethylmorpholine . 100-74-3 20 94 X
Ferbam 14484-64-1

Total duSt ...ccovvciiiiiiiicvvccvceees | | s 15
Ferrovanadium dust 12604-58-9 1
Fluorides (as F) 4 25
Fluorine 7782-41-4 . 0.2
Fluorotrlchloromelhane (Trlchloroﬂuoromethane) 75-69-4 1000 5600
Formaldehyde; see 1910.1048 50-00-0
Formic acid . 64-18-6 5 9
Furfural . 98-01-1 5 20 X
Furfuryl alcohol .........cccccceeniine 98-00-0 50 200
Grain dust (0at, wheat, barley) ........ccccooevviiiiiiiiiiiecies | e e 10
Glycerin (mist) ....... 56-81-5

Total dust ....ccoovviviiiiiiiivcciiees | s 15

Respirable fraction ... || i 5
Glycidol ....cceurunee. 556-52-5 50 150

12



Occupational Safety and Health Admin., Labor §1910.1000

TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (¢) ppm (a)t mg/m3 (b)1 | Skin designation
Glycol monoethyl ether; see 2-Ethoxyethanol.
Graphite, natural, respirable dust .. 7782-42-5 ®)
Graphite, synthetic .
Total dust ........ 15
Respirable fraction 5
Guthion; see Azinphos methyl.
Gypsum 13397-24-5
Total dust . 15
Respirable fraction ... 5
Hafnium . 7440-58-6 0.5
Heptachlor . 76-44-8 0.5 X
Heptane (n-Heptane) ........ 142-82-5 2000
Hexachloroethane . 67-72-1 10 X
Hexachloronaphthalene 1335-87-1 0.2 X
n-Hexane ............. 110-54-3 1800
2-Hexanone (Methyl n-butyl ketone) 591-78-6 410
Hexone (Methyl isobuty! ketone) ...... 108-10-1 410
sec-Hexyl acetate . 108-84-9 300
Hydrazine .............. 302-01-2 1.3 X
Hydrogen bromide . 10035-10-6 10
Hydrogen chloride . 7647-01-0 ©y7
Hydrogen cyanide .. 74-90-8 10 11 X
Hydrogen fluoride (as F) .. 7664-39-3 ®
Hydrogen peroxide . 7722-84-1 1 14
Hydrogen selenide (as Se) 7783-07-5 0.05 0.2
Hydrogen sulfide . 7783-06-4 ®?
Hydroquinone .. 123-31-9 | oo
lodine . .. .. 7553-56-2 (©)0.1 ©)1
Iron oxide fume .................... 1309-37-1 | oo 10
Isoamyl acetate ..........ccccceeenieene . 123-92-2 100 525
Isoamyl alcohol (primary and secondary) 123-51-3 100 360
Isobutyl acetate ..........ccccceeernnnn . . 110-19-0 150 700
Isobutyl @lcohol .........ccccovvviiiiiiiiiice 78-83-1 100 300
ISOPNOIONE ...ovviiiicece s 78-59-1 25 140
Isopropy! acetate . 108-21-4 250 950
Isopropyl alcohol ... 67-63-0 400 980
Isopropylamine 75-31-0 5 12
Isopropyl ether ...... 108-20-3 500 2100
Isopropyl glymdyl ether (IGE) 4016-14-2 50 240
Kaolin .. . 1332-58-7
Total dust . . 15
Respirable fraction ... 5
Ketene .......ccoo... 1-4 0.9
Lead, inorganic (as Pb); see 1910 1025 7439-92-1
Limestone 1317-65-3
Total dust . 15
Respirable fraction ... 5
Lindane .........c..c..... . 58-89-9 | ... 0.5 X
Lithium hydride .......cccccoeeenenne 7580-67-8 | oovvvrrerrenne 0.025
L.P.G. (Liquefied petroleum gas) 68476-85-7 1000 1800
Magnesite 546-93-0
Total dust . 15
Respirable fraction 5
Magnesium oxide fume 1309-48-4
Total particulate ..........cccccevvcevniisiiciiiciiciscisccieees | | s 15
Malathion ... 121-75-5
Total dust . s | | e 15 X
Maleic anhydride .........cccccocevene 108-31-6 0.25 1
Manganese compounds (as Mn) 7439-96-5 | .ccovviiien (C)5
Manganese fume (as Mn) ... 7439-96-5 | ..o (C)5
Marble 1317-65-3
Total dust . 15
Respirable fraction 5
Mercury (aryl and inorganic) (as Hg) 7439-97-6 ®
Mercury (organo) alkyl compounds (as Hg) 7439-97-6 (@]
Mercury (vapor) (as Hg) 7439-97-6 ®
MESItYl OXIAE ..ot . 141-79-7 25 100
Methanethiol; see Methyl mercaptan.
Methoxychlor ........cccccceevcninnnns 72-43-5
Total dust ....ccoovviviiiiiiiivcciiees | s 15
2-Methoxyethanol (Methyl cellosolve) 109-86-4 25 80 X
2-Methoxyethyl acetate (Methyl cellosolve acetate) 110-49-6 25 120 X
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29 CFR Ch. XVII (7-1-01 Edition)

TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (¢) ppm (a)t mg/m3 (b)1 | Skin designation

Methyl acetate ......... 79-20-9 200 610
Methyl acetylene (Propyne) 74-99-7 1000 1650
Methyl acetylene-propadiene mlxture ( 1000 1800
Methyl acrylate .........cccoeeenens 96-33-3 10 35 X
Methylal (Dimethoxy- methane) 109-87-5 1000 3100
Methyl alcohol . 67-56-1 200 260
Methylamine ... 74-89-5 10 12
Methyl amyl alcohol; see Methyl isobutyl carbmol
Methyl n-amyl ketone 110-43-0 100 465
Methyl bromide 74-83-9 ()20 (C)80 X
Methyl butyl ketone; see 2-Hexanone.
Methyl cellosolve; see 2-Methoxyethanol.
Methyl cellosolve acetate; see 2-Methoxyethyl acetate.
Methyl chloride ...... 74-87-3 (@]
Methyl chloroform (1,1,1- TI‘IC oroethane) 71-55-6 350 1900
Methylcyclohexane .. . 108-87-2 500 2000
Methylcyclohexanol 25639-42-3 100 470
o-Methylcyclohexanone 583-60-8 100 460 X
Methylene chloride . . 75-09-2 ®
Methyl ethyl ketone (MEK); see 2-Butanone.
Methyl formate ..........ccccccoeeiiiiiiiicccccie 107-31-3 100 250
Methyl hydrazine (Monomethyl hydrazme) 60-34-4 (C)0.2 (C)0.35 X
Methyl iodide ......... 74-88-4 5 28 X
Methyl isoamyl ketone .. 110-12-3 100 475
Methyl isobutyl carbinol 108-11-2 25 100 X
Methyl isobutyl ketone; see Hexone.
Methyl isocyanate .. 624-83-9 0.02 0.05 X
Methyl mercaptan . 74-93-1 (C)10 (C)20
Methyl methacrylate 80-62-6 100 410
Methyl propyl ketone; see 2-Pentanone.
alpha-Methyl styrene 98-83-9 (C)100 (C)480
Methylene bisphenyl isocyanate (MDI) 101-68-8 (C)0.02 (C)o.2
Mica; see Silicates.
Molybdenum (as Mo) ... 7439-98-7

Soluble cOmMpPoUNdS ......cccccovviiiiiiiiiiicicicciiiiciieee | | s 5

Insoluble compounds.

Total dust . 15

Monomethyl aniline 100-61-8 9 X
Monomethyl hydrazine; see Methyl hydrazine.
Morpholine .......c.ccccovvvvenicninnns 110-91-8 20 70 X
Naphtha (Coal tar) . 8030-30-6 100 400
Naphthalene .............c.ccccceceen . 91-20-3 10 50
alpha-Naphthylamine; see 1910.1004 . 134-32-7
beta-Naphthylamine; see 1910.1009 ... 91-59-8
Nickel carbonyl (as Ni) 13463-39-3 0.001 0.007
Nickel, metal and insoluble compounds (as N|) 2-0 1
Nickel, soluble compounds (as Ni) . 2-0 1
NiICOLINE e 1-5 0.5 X
Nitric acid ..o 5
Nitric oxide . 10102-43-9 25 30
p-Nitroaniline 100-01-6 1 6 X
Nitrobenzene 98-95-3 1 5 X
p-Nitrochlorobenzene ....... 100-00-5 | ..oooeeiieiiinns 1 X
4-Nitrodiphenyl; see 1910.1003 . 92-93-3
Nitroethane . 79-24-3 100 310
Nitrogen dioxide ..... 10102-44-0 (C)5 ©)9
Nitrogen trifluoride .. 7783-54-2 10 29
Nitroglycerin 55-63-0 (C)0.2 (©)2 X
Nitromethane ..........ccccccviiiiiiiiciiciie 75-52-5 100 250
1-Nitropropane ..........ccccceeeevviiniinieecicicininnns 108-03-2 25 90
2-Nitropropane .........c.cecceeeervenene 79-46-9 25 90
N-Nitrosodimethylamine; see 1910. 1016
Nitrotoluene (all ISOMErS) .......cccvveiieieriniiiicese e 5 30 X

0-ISOMET ...iiiiiiiiii 88-72-2

m-isomer 99-08-1

P-ISOMEr ..o 99-99-0
Nitrotrichloromethane; see Chloropicrin.
Octachloronaphthalene ... 2234-13-1 | oo 0.1 X
Octane ................ 111-65-9 500 2350
Qil mist, mineral .... 8012-95-1 | ..covveeeeeiieeenns 5
Osmium tetroxide (as Os) ... 20816-12-0 0.002
Oxalic acid ............ 144-62-7 1
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Occupational Safety and Health Admin., Labor

TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

§1910.1000

Substance CAS No. (¢) ppm (a)t mg/m3 (b)1 | Skin designation
Oxygen difluoride ... 7783-41-7 0.05 0.1
Ozone 10028-15-6 0.1 0.2
Paraquat, resplra Ie dust . 4685-14-T7; | weeovierereiriiins 0.5 X
1910-42-5;
2074-50-2

Parathion .........cccccceiiiiiiiiics 56-38-2 0.1 X
Particulates not othervwse regulated (PNOR)f

Total dust ........ . 15

Respirable fraction 5
PCB; see Chlorodiphenyl (42% and 54% chlorine).
Pentaborane ............ 19624-22-7 0.005 0.01
Pentachloronaphthalene ... 1321-64-8 0.5 X
Pentachlorophenol . 87-86-5 0.5 X
Pentaerythritol . 115-77-5

Total dust . . 15

Respirable fraction .... 5
Pentane .......c....... 109-66-0 1000 2950
2-Pentanone (Methyl propyl ketone) 107-87-9 200 700
Perchloroethylene (Tetrachloroethylene) 127-18-4 ®
Perchloromethyl mercaptan ................. 594-42-3 0.1 0.8
Perchloryl fluoride ..................... 7616-94-6 3 13.5
Petroleum distillates (Naphtha) (Rubber Solvent) . 500 2000
Phenol .................. 108-95-2 5 19 X
p-Phenylene diamine 106-50-3 | .cooovrirreiieins 0.1 X
Phenyl ether, vapor . . 101-84-8 1 7
Phenyl ether-biphenyl mixture, vapor .. 1 7
Phenylethylene; see Styrene
Phenyl glycidyl ether (PGE) 122-60-1 10 60
Phenylhydrazine ..... . 100-63-0 5 22 X
Phosdrin (Mevinphos) T786-34=7 | coooveviecienn 0.1 X
Phosgene (Carbonyl chlonde) 75-44-5 0.1 0.4
Phosphine ............. 7803-51-2 0.3 0.4
Phosphoric acid .... 7664-38-2 | .oooveeeiiiin 1
Phosphorus (yellow) 7723-14-0 0.1
Phosphorus pentachloride 10026-13-8 1
Phosphorus pentasulfide 1314-80-3 1
Phosphorus trichloride 7719-12-2 3
Phthalic anhydride .. 85-44-9 12
Picloram 1918-02-1

Total dust . 15

Respirable fraction 5
Picric acid ............... 88-89-1 0.1 X
Pindone (2-Pivalyl-1,3- |ndand|one) 83-26-1 0.1
Plaster of Paris ..... 26499-65-0

Total dust ........ 15

Respirable fraction .... 5
Platinum (as Pt) ..... . . 7440-06-4

Metal ....oveviiiiiiicii s || e | e .

Soluble Salts ... | | e 0.002
Portland cement 65997-15-1

Total dust ........ 15

Respirable fraction 5
Propane ............... 74-98-6 1800
beta-Propriolactone; see 1910 1013 s 57-57-8
n-Propyl acetate .... 109-60-4 200 840
n-Propyl alcohol 71-23-8 200 500
n-Propyl nitrate ..... 627-13-4 25 110
Propylene dichloride 78-87-5 75 350
Propylene imine ..... . . . . 75-55-8 2 5 X
Propylene oXide ..........ccccoviiiiiiiii 75-56-9 100 240
Propyne; see Methyl acetylene.
Pyrethrum . e 8003-34—7 | oo 5
Pyridine e . 110-86-1 5 15
QUINONE .t nes 106-51-4 0.1 0.4
RDX; see Cyclonite.
Rhodium (as Rh), metal fume and insoluble compounds ..... 7440-16-6 0.1
Rhodium (as Rh), soluble compounds . 7440-16-6 0.001
Ronnel 299-84-3 15
Rotenone 83-79-4 5
Rouge

Total dust ........ 15

Respirable fraction 5
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§1910.1000 29 CFR Ch. XVII (7-1-01 Edition)

TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

Substance CAS No. (¢) ppm (a)t mg/m3 (b)1 | Skin designation
Selenium compounds (as Se) ... T782-49-2 | .cocovvciee 0.2
Selenium hexafluoride (as Se) .. 7783-79-1 0.05 0.4
Silica, amorphous, precipitated and ge 112926-00-8 ®)
Silica, amorphous, diatomaceous earth, contalmng less than 61790-53-2 ®)
1% crystalline silica.
Silica, crystalline cristobalite, respirable dust 14464-46-1 ®)
Silica, crystalline quartz, respirable dust ........ 14808-60-7 ®)
Silica, crystalline tripoli (as quartz), respirable dust 1317-95-9 ®)
Silica, crystalline tridymite, respirable dust 15468-32-3 ®)
Silica, fused, respirable dust .. 60676-86-0 ®)
Silicates (less than 1% crystalline silica)
Mica (respirable dust) .. 12001-26-2 ®)
Soapstone, total dust . . . ®)
Soapstone, respirable dust ....... ®)
Talc (containing asbestos); use asbestos limit; see ®)
CFR 1910.1001.
Talc (containing no asbestos), respirable dust ............... 14807-96-6 ®)
Tremolite, asbestiform; see 1910.1001.
Silicon . 7440-21-3
Total dust . . 15
Respirable fraction ... 5
Silicon carbide . 409-21-2
Total dust . 15
Respirable fraction 5
Silver, metal and soluble compounds (as Ag) .. 7440-22-4 0.01
Soapstone; see Silicates.
Sodium fluoroacetate 62-74-8 0.05 X
Sodium hydroxide .. 1310-73-2 2
Starch ..o, 9005-25-8
Total dust ........ . 15
Respirable fraction .... 5
Stibine ... 7803-52-3 0.1 0.5
Stoddard solvent .. 8052-41-3 500 2900
Strychnine .. 57-24-9 | oo 0.15
Styrene .. 100-42-5 ®
Sucrose . 57-50-1
Total dust . . 15
Respirable fraction ... 5
Sulfur dioxide ........ 7446-09-5 13
Sulfur hexafluoride . 2551-62-4 6000
Sulfuric acid .. 7664-93-9 1
Sulfur monochloride 10025-67-9 6
Sulfur pentafluoride . 5714-22-7 0.25
Sulfuryl fluoride .......cccoooerieiiiiiee 2699-79-8 20
Systox; see Demeton.
2,4,5-T (2,4,5-trichlorophenoxyacetic acid) ..........cccocevveriennen 93—76-5 | reeeieeeeeiiienn 10
Talc; see Silicates.
Tantalum, metal and oxide dust ..........cccccovvvevveeciecieiiieeeieens T440-25-7 | coveeeeereecnen, 5
TEDP (Sulfotep) ......cccoeeveviiiinne 3689-24-5 0.2 X
Tellurium and compounds (as Te) 13494-80-9 | ... 0.1
Tellurium hexafluoride (as Te) ...... 7783-80-4 0.02 0.2
Temephos .. . e 3383-96-8
Total dust . . 15
Respirable fractlon ....... 5
TEPP (Tetraethyl pyrophosphate) . 107-49-3 | ... 0.05 X
Terphenyls ..........ccccocccciiiinininne . 26140-60-3 ©n (€)9
1,1,1,2- Tetrachloro 2 2-difluoroethane . 76-11-9 500 4170
1,1,2,2-Tetrachloro-1,2-difluoroethane . 76-12-0 500 4170
1,1,2,2-Tetrachloroethane 79-34-5 5 35 X
Tetrachloroethylene; see Perchloroethylene.
Tetrachloromethane; see Carbon tetrachloride.
Tetrachloronaphthalene 1335-88-2 2 X
Tetraethyl lead (as Pb) . 78-00-2 0.075 X
Tetrahydrofuran ...... . 109-99-9 590
Tetramethyl lead (as Pb) .. T5-T4-1 | oo 0.075 X
Tetramethyl succinonitrile . 3333-52-6 0.5 3 X
Tetranitromethane .................. 509-14-8 1 8
Tetryl (2,4,6- Tnnltrophenylmethylnltramlne) 479-45-8 15 X
Thallium, soluble compounds (as TI) 7440-28-0 0.1 X
4,4'-Thiobis (6-tert, Butyl-m- cresol) 96-69-5
Total dust ........ 15
Respirable fraction 5
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued

§1910.1000

Substance CAS No. (c) ppm (a)t mg/m3 (b)1 | Skin designation

THIFAM s 137-26-8 | oo 5
Tin, inorganic compounds (except oxides) (as Sn) 7440-31-5 2
Tin, organic compounds (as Sn) 7440-31-5 0.1
Titanium dioxide .... 13463-67-7

Total dust . 15
Toluene .. . 108-88-3 ®
Toluene-2,4-diisocyanate (TDI) 584-84-9 (C)0.02 (C)0.14
o-Toluidine . . . 95-53-4 5 22 X
Toxaphene; see Chlorinated camphene.
Tremolite; see Silicates.
Tributyl phoSPhate ........cccccirieiiicice e 126—73-8 | .coveeiieeriis 5
1,1,1-Trichloroethane; see Methyl chloroform.
1,1,2-Trichloroethane 79-00-5 10 45 X
Trichloroethylene ... . 79-01-6 ®
Trichloromethane; see Chloroform.
Trichloronaphthalene .... 1321-65-9 | oo 5 X
1,2,3-Trichloropropane 96-18-4 50 300
1,1,2-Trichloro-1,2,2-trifluoroethane . 76-13-1 1000 7600
Triethylamine ......... 121-44-8 25 100
Trifluorobromomethane ... 75-63-8 1000 6100
2,4,6-Trinitrophenol; see Picric acid.
2,4,6-Trinitrophenylmethylnitramine; see Tetryl.
2,4,6-Trinitrotoluene (TNT) .. 118-96-7 15 X
Triorthocresyl phosphate 78-30-8 0.1
Triphenyl phosphate 115-86-6 | .cceovrereeieriiiens 3
Turpentine ............ 8006-64-2 100 560
Uranium (as U) ...... 7440-61-1

Soluble compounds 0.05

Insoluble compounds 0.25
Vanadium ............... . 1314-62-1

Respirable dust (as V2 Os) . (C)0.5

Fume (as V2 Og) .......... (C)0.1
Vegetable oil mist .

Total dust ... P 15

Respirable fraction ..o || e 5
Vinyl benzene; see Styrene.
Vinyl chloride; see 1910.1017 ......ccccoveirriireeienciereneeeeeeeas 75-01-4
Vinyl cyanide; see Acrylonitrile.
Vinyl tolUENEe ..o 25013-15-4 100 480
Warfarin . 81-81-2 | .o 0.1
Xylenes (o-, m-, p-isomers) . 1330-20-7 100 435
Xylidine .. . 1300-73-8 5 25 X
Yttrium ... . . 7440-65-5 1
Zinc chloride fume .........ccoooviviiiiciciie 7646-85-7 1
Zinc oxide fume ..o 1314-13-2 | o 5
Zinc oxide ..... 1314-13-2

Total dust ... || e, 15

Respirable fraction ..o || e 5
Zinc stearate ... 557-05-1

Total dust ........ 15

Respirable fraction 5
Zirconium compounds (as Zr) 7440-67-7 5

1The PELs are 8-hour TWAs unless otherwise noted; a (C) designation denotes a ceiling limit. They are to be determined

from breathing-zone air samples.

(a) Parts of vapor or gas per million parts of contaminated air by volume at 25 °C and 760 torr.

(b) Milligrams of substance per cubic meter of air. When entry is in this column only, the value is exact; when listed with a ppm

entry, it is approximate.

(c) The CAS number is for information only. Enforcement is based on the substance name. For an entry covering more than
one metal compound, measured as the metal, the CAS number for the metal is given—not CAS numbers for the individual com-

pounds.

(d) The final benzene standard in 1910.1028 applies to all occupational exposures to benzene except in some circumstances
the distribution and sale of fuels, sealed containers and pipelines, coke production, oil and gas drilling and production, natural
gas processing, and the percentage exclusion for liquid mixtures; for the excepted subsegments, the benzene limits in Table Z-2

apply. See 1910.1028 for specific circumstances.

(e) This 8-hour TWA applies to respirable dust as measured by a vertical elutriator cotton dust sampler or equivalent instru-
ment. The time-weighted average applies to the cottom waste processing operations of waste recycling (sorting, blending, clean-
ing and willowing) and garnetting. See also 1910.1043 for cotton dust limits applicable to other sectors.

(f) All inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by substance name are covered by
the Particulates Not Otherwise Regulated (PNOR) limit which is the same as the inert or nuisance dust limit of Table Z-3.

2See Table Z-2.
3See Table Z-3.
4Varies with compound.
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TABLE Z-2
Acceptable maximum peak
: bove the acceptable ceiling con-
8-hour time Acceptable a ; :
Substance weighted av- ceiling con- centration for an 8-hr shift
erage centration - ~
Concentration Maxm{_um dura
ion
Benzenea (Z237.40-1969) 10 ppm ... 25 ppm ... 50 ppm .. 10 minutes.
Beryllium and beryllium compounds (Z37.29-1970) 2 pg/ms3 5 pg/m3 ... 25 pg/m3 30 minutes.
Cadmium fumeb (Z37.5-1970) ... 0.1 mg/m3 0.3 mg/m3 .....
Cadmium dustb (Z37.5-1970) .... 0.2 mg/m3 ..... 0.6 mg/m3.
Carbon disulfide (Z37.3-1968) 20 ppm ... 30 ppm ... 100 ppm ....... 30 minutes.
Carbon tetrachloride (Z37.17-1967) . 10 ppm ... 25 ppm ... 200 ppm ....... 5 min. in any 4
hrs.
Chromic acid and chromates (Z37.7-1971) .. . 1 mg/10m3.
Ethylene dibromide (237.31-1970) ... 20 pp! 30 ppm ......... | 50 ppm .. 5 minutes.
Ethylene dichloride (237.21-1969) ... 50 ppm .... 100 ppm ....... 200 ppm 5 min. in any 3

Fluoride as dust (Z37.28-1969) ....
Formaldehyde; see 1910.1048 ..
Hydrogen fluoride (Z37.28-1969) .
Hydrogen sulfide (Z37.2-1966) ....

Mercury (237.8-1971)
Methy! chloride (Z37.18-1969) ..

Methylene Chloride: See §1919.52..
Organo (alkyl) mercury (Z37.30-1969)
Styrene (Z37.15-1969)

Tetrachloroethylene (Z37.22-1967)

Toluene (Z37.12-1967)
Trichloroethylene (Z237.19-1967)

100 ppm

200 ppm
100 ppm

20 ppm

1 mg/10m3 ...
200 ppm

0.04 mg/m3 ...
200 ppm

300 ppm
200 ppm

300 ppm

hrs.

10 mins. once,
only if no other
meas. exp. oc-
curs.

5 mins. in any 3
hrs.

5 mins. in any 3
hrs.

5 mins. in any 3
hrs.

10 minutes.

5 mins. in any 2
hrs.

aThis standard applies to the industry segments exempt from the 1 ppm 8-hour TWA and 5 ppm STEL of the benzene stand-

ard at 1910.1028.

b This standard applies to any operations or sectors for which the Cadmium standard, 1910.1027, is stayed or otherwise not in

effect.

TABLE Z-3—MINERAL DUSTS

Substance mppcfa mg/m3
Silica:
Crystalline
250P 10 mg/m3e
QUANZ (RESPIFADIE) ...ttt
%SiO+5 % SiO2 + 2
30 mg/m3
QUAINZ (TOAI DUSE) vttt nene | eebeseeseneeaenneas
% SiO2 + 2
Cristobalite: Use Y2 the value calculated from the count or mass formulae for quartz
Tridymite: Use ¥z the value calculated from the formulae for quartz
80 mg/m3
Amorphous, including natural diatomaceous Earth ..............cccoveeririineise e 20
%SiO2
Silicates (less than 1% crystalline silica):
Mica ... PR 20
Soapstone ............. RV 20
Talc (not containing asbestos) ... . 20¢
Talc (containing asbestos) Use asbestos limit.
Tremolite, asbestiform (see 29 CFR 1910.1001).
POrtland CEMENL .......coiiiiiiiiiii s 50
Graphite (NALUFAI) .......cocuoiiiiiiiii b 15
Coal Dust:
Respirable fraction [€ss than 5% SiO2 .......cccoviiiririiiiirieriisieee e | e 2.4 mg/m3e
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TABLE Z-3—MINERAL DusTs—Continued
Substance mppcfa mg/m3
10 mg/m3e
Respirable fraction greater than 5% SiO2 ........cccceiriiiiiriiiiiiiiee e | eeies
%Si0x+2
Inert or Nuisance Dust: d
RESPIraDIE fTACHION ...ttt 15 5 mg/m3
Lo = U 1 OSSP P U RO R PR RS RPRTRURPON 50 15 mg/m3

Note—Conversion factors - mppcf x 35.3 = million particles per cubic meter = particles per c.c.

aMillions of particles per cubic foot of air, based on impinger samples counted by light-field techniques.

bThe percentage of crystalline silica in the formula is the amount determined from airborne samples, except in those instances
in which other methods have been shown to be applicable.

cContaining less than 1% quartz; if 1% quartz or more, use quartz limit.

dAll inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by substance name are covered by
this limit, which is the same as the Particulates Not Otherwise Regulated (PNOR) limit in Table Z-1.

eBoth concentration and percent quartz for the application of this limit are to be determined from the fraction passing a size-
selector with the following characteristics:

Aerodynamic diameter (unit density sphere) Percent passing

selector
2 bbbttt 90
25 .. 75
35 .. 50
5.0 .. 25
OO ST TR PP OO PP TSROTRION 0

The measurements under this note refer to the use of an AEC (now NRC) instrument. The respirable fraction of coal dust is

determined with an MRE; the figure corresponding to that of 2.4 mg/m3 in the table for coal dust is 4.5 mg/m3K-

[68 FR 35340, June 30. 1993; 58 FR 40191, July 27, 1993, as amended at 61 FR 56831, Nov. 4, 1996;

62 FR 1600, Jan. 10, 1997; 62 FR 42018, Aug. 4, 1997]

§1910.1001 Asbestos.

(a) Scope and application. (1) This sec-
tion applies to all occupational expo-
sures to asbestos in all industries cov-
ered by the Occupational Safety and
Health Act, except as provided in para-
graph (a)(2) and (3) of this section.

(2) This section does not apply to
construction work as defined in 29 CFR
1910.12(b). (Exposure to asbestos in con-
struction work is covered by 29 CFR
1926.1101).

(3) This section does not apply to
ship repairing, shipbuilding and
shipbreaking employments and related
employments as defined in 29 CFR
1915.4. (Exposure to asbestos in these
employments is covered by 29 CFR
1915.1001).

(b) Definitions.

Asbestos includes chrysotile, amosite,
crocidolite, tremolite asbestos,
anthophyllite asbestos, actinolite as-
bestos, and any of these minerals that
have been chemically treated and/or al-
tered.

Asbestos-containing material (ACM)
means any material containing more
than 1% asbestos.

19

Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee.

Authorized person means any person
authorized by the employer and re-
quired by work duties to be present in
regulated areas.

Building/facility owner is the legal en-
tity, including a lessee, which exercises
control over management and record
keeping functions relating to a build-
ing and/or facility in which activities
covered by this standard take place.

Certified industrial hygienist (CIH)
means one certified in the practice of
industrial hygiene by the American
Board of Industrial Hygiene.

Director means the Director of the
National Institute for Occupational
Safety and Health, U.S. Department of
Health and Human Services, or des-
ignee.

Employee exposure means that expo-
sure to airborne asbestos that would
occur if the employee were not using
respiratory protective equipment.

Fiber means a particulate form of as-
bestos 5 micrometers or longer,with a
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length-to-diameter ratio of at least 3 to
1.

High-efficiency particulate air (HEPA)
filter means a filter capable of trapping
and retaining at least 99.97 percent of
0.3 micrometer diameter mono-disperse
particles.

Homogeneous area means an area of
surfacing material or thermal system
insulation that is uniform in color and
texture.

Industrial hygienist means a profes-
sional qualified by education, training,
and experience to anticipate, recog-
nize, evaluate and develop controls for
occupational health hazards.

PACM means ‘‘presumed asbestos
containing material.”

Presumed asbestos containing material
means thermal system insulation and
surfacing material found in buildings
constructed no later than 1980. The des-
ignation of a material as “PACM” may
be rebutted pursuant to paragraph
(j)(8) of this section.

Regulated area means an area estab-
lished by the employer to demarcate
areas where airborne concentrations of
asbestos exceed, or there is a reason-
able possibility they may exceed, the
permissible exposure limits.

Surfacing ACM means surfacing mate-
rial which contains more than 1% as-
bestos.

Surfacing material means material
that is sprayed, troweled-on or other-
wise applied to surfaces (such as acous-
tical plaster on ceilings and fire-
proofing materials on structural mem-
bers, or other materials on surfaces for
acoustical, fireproofing, and other pur-
poses).

Thermal System Insulation (TSI) means
ACM applied to pipes, fittings, boilers,
breeching, tanks, ducts or other struc-
tural components to prevent heat loss
or gain.

Thermal System Insulation ACM means
thermal system insulation which con-
tains more than 1% asbestos.

(c) Permissible exposure limit (PELS)—
(1) Time-weighted average limit (TWA).
The employer shall ensure that no em-
ployee is exposed to an airborne con-
centration of asbestos in excess of 0.1
fiber per cubic centimeter of air as an
eight (8)-hour time-weighted average
(TWA) as determined by the method

20

29 CFR Ch. XVII (7-1-01 Edition)

prescribed in Appendix A to this sec-
tion, or by an equivalent method.

(2) Excursion limit. The employer shall
ensure that no employee is exposed to
an airborne concentration of asbestos
in excess of 1.0 fiber per cubic centi-
meter of air (1 f/cc) as averaged over a
sampling period of thirty (30) minutes
as determined by the method pre-
scribed in Appendix A to this section,
or by an equivalent method.

(d) Ezxposure monitoring—(1) General.
(i) Determinations of employee expo-
sure shall be made from breathing zone
air samples that are representative of
the 8-hour TWA and 30-minute short-
term exposures of each employee.

(ii) Representative 8-hour TWA em-
ployee exposures shall be determined
on the basis of one or more samples
representing full-shift exposures for
each shift for each employee in each
job classification in each work area.
Representative 30-minute short-term
employee exposures shall be deter-
mined on the basis of one or more sam-
ples representing 30 minute exposures
associated with operations that are
most likely to produce exposures above
the excursion limit for each shift for
each job classification in each work
area.

(2) Initial monitoring. (i) Each em-
ployer who has a workplace or work
operation covered by this standard, ex-
cept as provided for in paragraphs
(d)(2)(i1) and (d)(2)(iii) of this section,
shall perform initial monitoring of em-
ployees who are, or may reasonably be
expected to be exposed to airborne con-
centrations at or above the TWA per-
missible exposure limit and/or excur-
sion limit.

(ii) Where the employer has mon-
itored after March 31, 1992, for the TWA
permissible exposure limit and/or the
excursion limit, and the monitoring
satisfies all other requirements of this
section, the employer may rely on such
earlier monitoring results to satisfy
the requirements of paragraph (d)(2)(i)
of this section.

(iii) Where the employer has relied
upon objective data that demonstrate
that asbestos is not capable of being re-
leased in airborne concentrations at or
above the TWA permissible exposure
limit and/or excursion limit under the
expected conditions of processing, use,
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or handling, then no initial monitoring
is required.

(3) Monitoring frequency (periodic mon-
itoring) and patterns. After the initial
determinations required by paragraph
(d)(2)(1) of this section, samples shall
be of such frequency and pattern as to
represent with reasonable accuracy the
levels of exposure of the employees. In
no case shall sampling be at intervals
greater than six months for employees
whose exposures may reasonably be
foreseen to exceed the TWA permis-
sible exposure limit and/or excursion
limit.

(4) Changes in monitoring frequency. If
either the initial or the periodic moni-
toring required by paragraphs (d)(2)
and (d)(3) of this section statistically
indicates that employee exposures are
below the TWA permissible exposure
limit and/or excursion limit, the em-
ployer may discontinue the monitoring
for those employees whose exposures
are represented by such monitoring.

() Additional monitoring. Notwith-
standing the provisions of paragraphs
(d)(2)(i1) and (d)(4) of this section, the
employer shall institute the exposure
monitoring required under paragraphs
(A)(2)(1) and (d)(3) of this section when-
ever there has been a change in the
production, process, control equip-
ment, personnel or work practices that
may result in new or additional expo-
sures above the TWA permissible expo-
sure limit and/or excursion limit or
when the employer has any reason to
suspect that a change may result in
new or additional exposures above the
PEL and/or excursion limit.

(6) Method of monitoring. (i) All sam-
ples taken to satisfy the monitoring re-
quirements of paragraph (d) of this sec-
tion shall be personal samples col-
lected following the procedures speci-
fied in Appendix A.

(ii) All samples taken to satisfy the
monitoring requirements of paragraph
(d) of this section shall be evaluated
using the OSHA Reference Method
(ORM) specified in Appendix A of this
section, or an equivalent counting
method.

(iii) If an equivalent method to the
ORM is used, the employer shall ensure
that the method meets the following
criteria:
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(A) Replicate exposure data used to
establish equivalency are collected in
side-by-side field and laboratory com-
parisons; and

(B) The comparison indicates that
90% of the samples collected in the
range 0.5 to 2.0 times the permissible
limit have an accuracy range of plus or
minus 25 percent of the ORM results at
a 95% confidence level as demonstrated
by a statistically valid protocol; and

(C) The equivalent method is docu-
mented and the results of the compari-
son testing are maintained.

(iv) To satisfy the monitoring re-
quirements of paragraph (d) of this sec-
tion, employers must use the results of
monitoring analysis performed by lab-
oratories which have instituted quality
assurance programs that include the
elements as prescribed in Appendix A
of this section.

(T Employee notification of monitoring
results. (i) The employer shall, within
15 working days after the receipt of the
results of any monitoring performed
under the standard, notify the affected
employees of these results in writing
either individually or by posting of re-
sults in an appropriate location that is
accessible to affected employees.

(ii) The written notification required
by paragraph (d)(7)(i) of this section
shall contain the corrective action
being taken by the employer to reduce
employee exposure to or below the
TWA and/or excursion limit, wherever
monitoring results indicated that the
TWA and/or excursion limit had been
exceeded.

(e) Regulated Areas—(1) Establishment.
The employer shall establish regulated
areas wherever airborne concentrations
of asbestos and/or PACM are in excess
of the TWA and/or excursion limit pre-
scribed in paragraph (c) of this section.

(2) Demarcation. Regulated areas shall
be demarcated from the rest of the
workplace in any manner that mini-
mizes the number of persons who will
be exposed to asbestos.

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

(4) Provision of respirators. Each per-
son entering a regulated area shall be
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supplied with and required to use a res-
pirator, selected in accordance with
paragraph (g)(2) of this section.

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

(f) Methods of compliance—(1) Engi-
neering controls and work practices. (i)
The employer shall institute engineer-
ing controls and work practices to re-
duce and maintain employee exposure
to or below the TWA and/or excursion
limit prescribed in paragraph (c) of this
section, except to the extent that such
controls are not feasible.

(ii) Wherever the feasible engineering
controls and work practices that can
be instituted are not sufficient to re-
duce employee exposure to or below the
TWA and/or excursion limit prescribed
in paragraph (c) of this section, the em-
ployer shall use them to reduce em-
ployee exposure to the lowest levels
achievable by these controls and shall
supplement them by the use of res-
piratory protection that complies with
the requirements of paragraph (g) of
this section.

(iii) For the following operations,
wherever feasible engineering controls
and work practices that can be insti-
tuted are not sufficient to reduce the
employee exposure to or below the
TWA and/or excursion limit prescribed
in paragraph (c) of this section, the em-
ployer shall use them to reduce em-
ployee exposure to or below 0.5 fiber
per cubic centimeter of air (as an
eight-hour time-weighted average) or
2.5 fibers/cc for 30 minutes (short-term
exposure) and shall supplement them
by the use of any combination of res-
piratory protection that complies with
the requirements of paragraph (g) of
this section, work practices and fea-
sible engineering controls that will re-
duce employee exposure to or below the
TWA and to or below the excursion
limit permissible prescribed in para-
graph (c) of this section: Coupling cut-
off in primary asbestos cement pipe
manufacturing; sanding in primary and
secondary asbestos cement sheet man-
ufacturing; grinding in primary and
secondary friction product manufac-
turing; carding and spinning in dry tex-
tile processes; and grinding and sand-
ing in primary plastics manufacturing.
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(iv) Local erhaust ventilation. Local
exhaust ventilation and dust collection
systems shall be designed, constructed,
installed, and maintained in accord-
ance with good practices such as those
found in the American National Stand-
ard Fundamentals Governing the De-
sign and Operation of Local Exhaust
Systems, ANSI Z9.2-1979.

(v) Particular tools. All hand-operated
and power-operated tools which would
produce or release fibers of asbestos,
such as, but not limited to, saws, scor-
ers, abrasive wheels, and drills, shall be
provided with local exhaust ventilation
systems which comply with paragraph
(H)(1)(iv) of this section.

(vi) Wet methods. Insofar as prac-
ticable, asbestos shall be handled,
mixed, applied, removed, cut, scored,
or otherwise worked in a wet state suf-
ficient to prevent the emission of air-
borne fibers so as to expose employees
to levels in excess of the TWA and/or
excursion limit, prescribed in para-
graph (c) of this section, unless the
usefulness of the product would be di-
minished thereby.

(vii) [Reserved]

(viii) Particular products and oper-
ations. No asbestos cement, mortar,
coating, grout, plaster, or similar ma-
terial containing asbestos, shall be re-
moved from bags, cartons, or other
containers in which they are shipped,
without being either wetted, or en-
closed, or ventilated so as to prevent
effectively the release of airborne fi-
bers.

(ix) Compressed air. Compressed air
shall not be used to remove asbestos or
materials containing asbestos unless
the compressed air is used in conjunc-
tion with a ventilation system which
effectively captures the dust cloud cre-
ated by the compressed air.

(x) Flooring. Sanding of asbestos-con-
taining flooring material is prohibited.

(2) Compliance program. (i) Where the
TWA and/or excursion limit is exceed-
ed, the employer shall establish and
implement a written program to reduce
employee exposure to or below the
TWA and to or below the excursion
limit by means of engineering and
work practice controls as required by
paragraph (f)(1) of this section, and by
the use of respiratory protection where
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required or permitted under this sec-
tion.

(ii) Such programs shall be reviewed
and updated as necessary to reflect sig-
nificant changes in the status of the
employer’s compliance program.

(iii) Written programs shall be sub-
mitted upon request for examination
and copying to the Assistant Sec-
retary, the Director, affected employ-
ees and designated employee represent-
atives.

(iv) The employer shall not use em-
ployee rotation as a means of compli-
ance with the TWA and/or excursion
limit.

(3) Specific compliance methods for
brake and clutch repair:

(i) Engineering controls and work
practices for brake and clutch repair
and service. During automotive brake
and clutch inspection, disassembly, re-
pair and assembly operations, the em-
ployer shall institute engineering con-
trols and work practices to reduce em-
ployee exposure to materials con-
taining asbestos using a negative pres-
sure enclosure/HEPA vacuum system
method or low pressure/wet cleaning
method, which meets the detailed re-
quirements set out in Appendix F to
this section. The employer may also
comply using an equivalent method
which follows written procedures which
the employer demonstrates can achieve
results equivalent to Method A in Ap-
pendix F to this section. For facilities
in which no more than 5 pair of brakes
or 5 clutches are inspected, disassem-
bled, repaired, or assembled per week,
the method set forth in paragraph [D]
of Appendix F to this section may be
used.

(ii) The employer may also comply
by using an equivalent method which
follows written procedures, which the
employer demonstrates can achieve
equivalent exposure reductions as do
the two ‘‘preferred methods.” Such
demonstration must include moni-
toring data conducted under workplace
conditions closely resembling the proc-
ess, type of asbestos containing mate-
rials, control method, work practices
and environmental conditions which
the equivalent method will be used, or
objective data, which document that
under all reasonably foreseeable condi-
tions of brake and clutch repair appli-
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cations, the method results in expo-
sures which are equivalent to the
methods set out in Appendix F to this
section.

(g) Respiratory protection—(1) General.
For employees who use respirators re-
quired by this section, the employer
must provide respirators that comply
with the requirements of this para-
graph. Respirators must be used dur-
ing:

(i) Periods necessary to install or im-
plement feasible engineering and work-
practice controls.

(ii) Work operations, such as mainte-
nance and repair activities, for which
engineering and work-practice controls
are not feasible.

(iii) Work operations for which fea-
sible engineering and work-practice
controls are not yet sufficient to re-
duce employee exposure to or below the
TWA and/or excursion limit.

(iv) Emergencies.

(2) Respirator program. (i) The em-
ployer must implement a respiratory
protection program in accordance with
29 CFR 1910.134 (b) through (d) (except
(d)(1)(iii)), and (f) through (m).

(ii) The employer must provide a
tight-fitting, powered, air-purifying
respirator instead of any negative-pres-
sure respirator specified in Table 1 of
this section when an employee chooses
to use this type of respirator and the
respirator provides adequate protection
to the employee.

(iii) No employee must be assigned to
tasks requiring the use of respirators
if, based on their most recent medical
examination, the examining physician
determines that the employee will be
unable to function normally using a
respirator, or that the safety or health
of the employee or other employees
will be impaired by the use of a res-
pirator. Such employees must be as-
signed to another job or given the op-
portunity to transfer to a different po-
sition, the duties of which they can
perform. If such a transfer position is
available, the position must be with
the same employer, in the same geo-
graphical area, and with the same se-
niority, status, and rate of pay the em-
ployee had just prior to such transfer.
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(3) Respirator selection. The employer
must select and provide the appro-

29 CFR Ch. XVII (7-1-01 Edition)

priate respirator from Table 1 of this
section.

TABLE 1—RESPIRATORY PROTECTION FOR ASBESTOS FIBERS

Airborne concentration of asbestos or con-
ditions of use

Required respirator

Not in excess of 1 f/cc (10 X PEL)

Not in excess of 5 flcc (50 X PEL) .
Not in excess of 10 f/cc (100 X PEL

Not in excess of 100 f/cc (1,000 X PEL) ....
Greater than 100 f/cc (1,000 X PEL) or un-
known concentration.

Half-mask air purifying respirator other than a disposable respirator, equipped with
high efficiency filters.

Full facepiece air-purifying respirator equipped with high efficiency filters.

Any powered air-purifying respirator equipped with high efficiency filters or any
supplied air respirator operated in continuous flow mode.

Full facepiece supplied air respirator operated in pressure demand mode.

Full facepiece supplied air respirator operated in pressure demand mode, equipped
with an auxiliary positive pressure self-contained breathing apparatus.

NOTE: a. Respirators assigned for high environmental concentrations may be used at lower concentrations, or when required

respirator use is independent of concentration.

b. A high efficiency filter means a filter that is at least 99.97 percent efficient against mono-dispersed particles of 0.3 microm-

eters in diameter or larger.

(h) Protective work clothing and equip-
ment—(1) Provision and use. If an em-
ployee is exposed to asbestos above the
TWA and/or excursion limit, or where
the possibility of eye irritation exists,
the employer shall provide at no cost
to the employee and ensure that the
employee uses appropriate protective
work clothing and equipment such as,
but not limited to:

(i) Coveralls or similar full-body
work clothing;

(ii) Gloves, head coverings, and foot
coverings; and

(iii) Face shields, vented goggles, or
other appropriate protective equip-
ment which complies with 1910.133 of
this Part.

(2) Removal and storage. (i) The em-
ployer shall ensure that employees re-
move work clothing contaminated with
asbestos only in change rooms provided
in accordance with paragraph (i)(1) of
this section.

(ii) The employer shall ensure that
no employee takes contaminated work
clothing out of the change room, ex-
cept those employees authorized to do
so for the purpose of laundering, main-
tenance, or disposal.

(iii) Contaminated work clothing
shall be placed and stored in closed
containers which prevent dispersion of
the asbestos outside the container.

(iv) Containers of contaminated pro-
tective devices or work clothing which
are to be taken out of change rooms or
the workplace for cleaning, mainte-
nance or disposal, shall bear labels in
accordance with paragraph (j)(4) of this
section.
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(3) Cleaning and replacement. (i) The
employer shall clean, launder, repair,
or replace protective clothing and
equipment required by this paragraph
to maintain their effectiveness. The
employer shall provide clean protective
clothing and equipment at least weekly
to each affected employee.

(ii) The employer shall prohibit the
removal of asbestos from protective
clothing and equipment by blowing or
shaking. (iii) Laundering of contami-
nated clothing shall be done so as to
prevent the release of airborne fibers of
asbestos in excess of the permissible
exposure limits prescribed in para-
graph (c) of this section.

(iv) Any employer who gives con-
taminated clothing to another person
for laundering shall inform such person
of the requirement in paragraph
(h)(3)(iii) of this section to effectively
prevent the release of airborne fibers of
asbestos in excess of the permissible
exposure limits.

(v) The employer shall inform any
person who launders or cleans protec-
tive clothing or equipment contami-
nated with asbestos of the potentially
harmful effects of exposure to asbestos.

(vi) Contaminated clothing shall be
transported in sealed impermeable
bags, or other closed, impermeable con-
tainers, and labeled in accordance with
paragraph (j) of this section.

(1) Hygiene facilities and practices—(1)
Change rooms. (i) The employer shall
provide clean change rooms for em-
ployees who work in areas where their
airborne exposure to asbestos is above
the TWA and/or excursion limit.
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(ii) The employer shall ensure that
change rooms are in accordance with
1910.141(e) of +this part, and are
equipped with two separate lockers or
storage facilities, so separated as to
prevent contamination of the employ-
ee’s street clothes from his protective
work clothing and equipment.

(2) Showers. (i) The employer shall en-
sure that employees who work in areas
where their airborne exposure is above
the TWA and/or excursion limit, show-
er at the end of the work shift.

(ii) The employer shall provide show-
er facilities which comply with
1910.141(d)(3) of this part.

(iii) The employer shall ensure that
employees who are required to shower
pursuant to paragraph (i)(2)(i) of this
section do not leave the workplace
wearing any clothing or equipment
worn during the work shift.

(3) Lunchrooms. (i) The employer
shall provide lunchroom facilities for
employees who work in areas where
their airborne exposure is above the
TWA and/or excursion limit.

(ii) The employer shall ensure that
lunchroom facilities have a positive
pressure, filtered air supply, and are
readily accessible to employees.

(iii) The employer shall ensure that
employees who work in areas where
their airborne exposure is above the
PEL and/or excursion limit wash their
hands and faces prior to eating, drink-
ing or smoking.

(iv) The employer shall ensure that
employees do not enter lunchroom fa-
cilities with protective work clothing
or equipment unless surface asbestos
fibers have been removed from the
clothing or equipment by vacuuming or
other method that removes dust with-
out causing the asbestos to become air-
borne.

(4) Smoking in work areas. The em-
ployer shall ensure that employees do
not smoke in work areas where they
are occupationally exposed to asbestos
because of activities in that work area.

(j) Communication of hazards to em-
ployees—Introduction. This section ap-
plies to the communication of informa-
tion concerning asbestos hazards in
general industry to facilitate compli-
ance with this standard. Asbestos expo-
sure in general industry occurs in a
wide variety of industrial and commer-
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cial settings. Employees who manufac-
ture asbestos-containing products may
be exposed to asbestos fibers. Employ-
ees who repair and replace automotive
brakes and clutches may be exposed to
asbestos fibers. In addition, employees
engaged in housekeeping activities in
industrial facilities with asbestos prod-
uct manufacturing operations, and in
public and commercial buildings with
installed asbestos containing materials
may be exposed to asbestos fibers. Most
of these workers are covered by this
general industry standard, with the ex-
ception of state or local governmental
employees in non-state plan states. It
should be noted that employees who
perform housekeeping activities during
and after construction activities are
covered by the asbestos construction
standard, 29 CFR 1926.1101, formerly
1926.58. However, housekeeping employ-
ees, regardless of industry designation,
should know whether building compo-
nents they maintain may expose them
to asbestos. The same hazard commu-
nication provisions will protect em-
ployees who perform housekeeping op-
erations in all three asbestos stand-
ards; general industry, construction,
and shipyard employment. As noted in
the construction standard, building
owners are often the only and/or best
source of information concerning the
presence of previously installed asbes-
tos containing Dbuilding materials.
Therefore they, along with employers
of potentially exposed employees, are
assigned specific information con-
veying and retention duties under this
section.

(1) Installed Asbestos Containing Mate-
rial. Employers and building owners are
required to treat installed TSI and
sprayed on and troweled-on surfacing
materials as ACM in buildings con-
structed no later than 1980 for purposes
of this standard. These materials are
designated ‘‘presumed ACM or PACM”’,
and are defined in paragraph (b) of this
section. Asphalt and vinyl flooring ma-
terial installed no later than 1980 also
must be treated as asbestos-containing.
The employer or building owner may
demonstrate that PACM and flooring
material do not contain asbestos by
complying with paragraph (j)(8)(iii) of
this section.
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(2) Duties of employers and building
and facility owners. (i) Building and fa-
cility owners shall determine the pres-
ence, location, and quantity of ACM
and/or PACM at the work site. Employ-
ers and building and facility owners
shall exercise due diligence in com-
plying with these requirements to in-
form employers and employees about
the presence and location of ACM and
PACM.

(ii) Building and facility owners shall
maintain records of all information re-
quired to be provided pursuant to this
section and/or otherwise known to the
building owner concerning the pres-
ence, location and quantity of ACM
and PACM in the building/facility.
Such records shall be kept for the dura-
tion of ownership and shall be trans-
ferred to successive owners.

(iii) Building and facility owners
shall inform employers of employees,
and employers shall inform employees
who will perform housekeeping activi-
ties in areas which contain ACM and/or
PACM of the presence and location of
ACM and/or PACM in such areas which
may be contacted during such activi-
ties.

(3) Warning signs—(i) Posting. Warn-
ing signs shall be provided and dis-
played at each regulated area. In addi-
tion, warning signs shall be posted at
all approaches to regulated areas so
that an employee may read the signs
and take necessary protective steps be-
fore entering the area.

(ii) Sign specifications. (A) The warn-
ing signs required by paragraph (j)(3) of
this section shall bear the following in-
formation:

DANGER
ASBESTOS
CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY

(B) In addition, where the use of res-
pirators and protective clothing is re-
quired in the regulated area under this
section, the warning signs shall include
the following:

RESPIRATORS AND PROTECTIVE
CLOTHING
ARE REQUIRED IN THIS AREA

(iii) [Reserved]

(iv) The employer shall ensure that
employees working in and contiguous
to regulated areas comprehend the
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warning signs required to be posted by
paragraph (j)(3)(i) of this section.
Means to ensure employee comprehen-
sion may include the use of foreign lan-
guages, pictographs and graphics.

(v) At the entrance to mechanical
rooms/areas in which employees rea-
sonably can be expected to enter and
which contain ACM and/or PACM, the
building owner shall post signs which
identify the material which is present,
its location, and appropriate work
practices which, if followed, will ensure
that ACM and/or PACM will not be dis-
turbed. The employer shall ensure, to
the extent feasible, that employees
who come in contact with these signs
can comprehend them. Means to ensure
employee comprehension may include
the use of foreign languages, picto-
graphs, graphics, and awareness train-
ing.

(4) Warning labels—(i) Labeling. Warn-
ing labels shall be affixed to all raw
materials, mixtures, scrap, waste, de-
bris, and other products containing as-
bestos fibers, or to their con-
tainers.When a building owner or em-
ployer identifies previously installed
ACM and/or PACM, labels or signs shall
be affixed or posted so that employees
will be notified of what materials con-
tain ACM and/or PACM. The employer
shall attach such labels in areas where
they will clearly be noticed by employ-
ees who are likely to be exposed, such
as at the entrance to mechanical room/
areas. Signs required by paragraph
(j)(3) of this section may be posted in
lieu of labels so long as they contain
information required for labelling.

(ii) Label specifications. The labels
shall comply with the requirements of
29 CFR 1910.1200(f) of OSHA’s Hazard
Communication standard, and shall in-
clude the following information:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

(5) Material safety data sheets. Em-
ployers who are manufacturers or im-
porters of asbestos or asbestos products
shall comply with the requirements re-
garding development of material safety
data sheets as specified in 29 CFR
1910.1200(g) of OSHA’s Hazard Commu-
nication standard, except as provided
by paragraph (j)(6) of this section.
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(6) The provisions for labels required
by paragraph (j)(4) of this section or for
material safety data sheets required by
paragraph (j)(56) of this section do not
apply where:

(i) Asbestos fibers have been modified
by a bonding agent, coating, binder, or
other material provided that the manu-
facturer can demonstrate that during
any reasonably foreseeable use, han-
dling, storage, disposal, processing, or
transportation, no airborne concentra-
tions of fibers of asbestos in excess of
the TWA permissible exposure level
and/or excursion limit will be released
or

(ii) Asbestos is present in a product
in concentrations less than 1.0%.

(T) Employee information and training.
(i) The employer shall institute a
training program for all employees who
are exposed to airborne concentrations
of asbestos at or above the PEL and/or
excursion limit and ensure their par-
ticipation in the program.

(ii) Training shall be provided prior
to or at the time of initial assignment
and at least annually thereafter.

(iii) The training program shall be
conducted in a manner which the em-
ployee is able to understand. The em-
ployer shall ensure that each employee
is informed of the following:

(A) The health effects associated
with asbestos exposure;

(B) The relationship between smok-
ing and exposure to asbestos producing
lung cancer:

(C) The quantity, location, manner of
use, release, and storage of asbestos,
and the specific nature of operations
which could result in exposure to as-
bestos;

(D) The engineering controls and
work practices associated with the em-
ployee’s job assignment;

(E) The specific procedures imple-
mented to protect employees from ex-
posure to asbestos, such as appropriate
work practices, emergency and clean-
up procedures, and personal protective
equipment to be used;

(F) The purpose, proper use, and limi-
tations of respirators and protective
clothing, if appropriate;

(G) The purpose and a description of
the medical surveillance program re-
quired by paragraph (1) of this section;
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(H) The content of this standard, in-
cluding appendices.

(I) The names, addresses and phone
numbers of public health organizations
which provide information, materials,
and/or conduct programs concerning
smoking cessation. The employer may
distribute the list of such organiza-
tions contained in Appendix I to this
section, to comply with this require-
ment.

(J) The requirements for posting
signs and affixing labels and the mean-
ing of the required legends for such
signs and labels.

(iv) The employer shall also provide,
at no cost to employees who perform
housekeeping operations in an area
which contains ACM or PACM, an as-
bestos awareness training course,
which shall at a minimum contain the
following elements: health effects of
asbestos, locations of ACM and PACM
in the building/facility, recognition of
ACM and PACM damage and deteriora-
tion, requirements in this standard re-
lating to housekeeping, and proper re-
sponse to fiber release episodes, to all
employees who perform housekeeping
work in areas where ACM and/or PACM
is present. Each such employee shall be
so trained at least once a year.

(v) Access to information and train-
ing materials.

(A) The employer shall make a copy
of this standard and its appendices
readily available without cost to all af-
fected employees.

(B) The employer shall provide, upon
request, all materials relating to the
employee information and training
program to the Assistant Secretary
and the training program to the Assist-
ant Secretary and the Director.

(C) The employer shall inform all em-
ployees concerning the availability of
self-help smoking cessation program
material. Upon employee request, the
employer shall distribute such mate-
rial, consisting of NIH Publication No.
89-1647, or equivalent self-help mate-
rial, which is approved or published by
a public health organization listed in
Appendix I to this section.

(8) Criteria to rebut the designation of
installed material as PACM. (i) At any
time, an employer and/or building
owner may demonstrate, for purposes
of this standard, that PACM does not
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contain asbestos. Building owners and/
or employers are not required to com-
municate information about the pres-
ence of building material for which
such a demonstration pursuant to the
requirements of paragraph (j)(8)(ii) of
this section has been made. However,
in all such cases, the information, data
and analysis supporting the determina-
tion that PACM does not contain as-
bestos, shall be retained pursuant to
paragraph (m) of this section.

(ii) An employer or owner may dem-
onstrate that PACM does not contain
asbestos by the following:

(A) Having a completed inspection
conducted pursuant to the require-
ments of AHERA (40 CFR 763, Subpart
E) which demonstrates that no ACM is
present in the material; or

(B) Performing tests of the material
containing PACM which demonstrate
that no ACM is present in the material.
Such tests shall include analysis of
bulk samples collected in the manner
described in 40 CFR 763.86. The tests,
evaluation and sample collection shall
be conducted by an accredited inspec-
tor or by a CIH. Analysis of samples
shall be performed by persons or lab-
oratories with proficiency dem-
onstrated by current successful partici-
pation in a nationally recognized test-
ing program such as the National Vol-
untary Laboratory Accreditation Pro-
gram (NVLAP) or the National Insti-
tute for Standards and Technology
(NIST) or the Round Robin for bulk
samples administered by the American
Industrial Hygiene Association (AIHA)
or an equivalent nationally-recognized
round robin testing program.

(iii) The employer and/or building
owner may demonstrate that flooring
material including associated mastic
and backing does not contain asbestos,
by a determination of an industrial hy-
gienist based upon recognized analyt-
ical techniques showing that the mate-
rial is not ACM.

(k) Housekeeping. (1) All surfaces
shall be maintained as free as prac-
ticable of ACM waste and debris and
accompanying dust.

(2) All spills and sudden releases of
material containing asbestos shall be
cleaned up as soon as possible.
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(3) Surfaces contaminated with as-
bestos may not be cleaned by the use of
compressed air.

4) Vacuuming. HEPA-filtered
vacuuming equipment shall be used for
vacuuming asbestos containing waste
and debris. The equipment shall be
used and emptied in a manner which
minimizes the reentry of asbestos into
the workplace.

(5) Shoveling, dry sweeping and dry
clean-up of asbestos may be used only
where vacuuming and/or wet cleaning
are not feasible.

(6) Waste disposal. Waste, scrap, de-
bris, bags, containers, equipment, and
clothing contaminated with asbestos
consigned for disposal, shall be col-
lected, recycled and disposed of in
sealed impermeable bags, or other
closed, impermeable containers.

(7) Care of asbestos-containing floor-
ing material.

(i) Sanding of asbestos-containing
floor material is prohibited.

(ii) Stripping of finishes shall be con-
ducted wusing low abrasion pads at
speeds lower than 300 rpm and wet
methods.

(iii) Burnishing or dry buffing may be
performed only on asbestos-containing
flooring which has sufficient finish so
that the pad cannot contact the asbes-
tos-containing material.

(8) Waste and debris and accom-
panying dust in an area containing ac-
cessible ACM and/or PACM or visibly
deteriorated ACM, shall not be dusted
or swept dry, or vacuumed without
using a HEPA filter.

(1) Medical surveillance—(1) General—
(i) Employees covered. The employer
shall institute a medical surveillance
program for all employees who are or
will be exposed to airborne concentra-
tions of fibers of asbestos at or above
the TWA and/or excursion limit.

(i1) Examination by a physician. (A)
The employer shall ensure that all
medical examinations and procedures
are performed by or under the super-
vision of a licensed physician, and shall
be provided without cost to the em-
ployee and at a reasonable time and
place.

(B) Persons other than licensed phy-
sicians, who administer the pulmonary
function testing required by this sec-
tion, shall complete a training course
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in spirometry sponsored by an appro-
priate academic or professional institu-
tion.

(2) Pre-placement examinations. (i) Be-
fore an employee is assigned to an oc-
cupation exposed to airborne con-
centrations of asbestos fibers at or
above the TWA and/or excursion limit,
a pre-placement medical examination
shall be provided or made available by
the employer.

(ii) Such examination shall include,
as a minimum, a medical and work his-
tory; a complete physical examination
of all systems with emphasis on the
respiratory system, the cardiovascular
system and digestive tract; completion
of the respiratory disease standardized
questionnaire in Appendix D to this
section, Part 1; a chest roentgenogram
(posterior-anterior 14x17 inches); pul-
monary function tests to include forced

Labor §1910.1001
vital capacity (FVC) and forced expira-
tory volume at 1 second (FEV(1.0)); and
any additional tests deemed appro-
priate by the examining physician. In-
terpretation and classification of chest
roentgenogram shall be conducted in
accordance with Appendix E to this
section.

(38) Periodic examinations. (i) Periodic
medical examinations shall be made
available annually.

(ii) The scope of the medical exam-
ination shall be in conformance with
the protocol established in paragraph
(1)(2)(ii) of this section, except that the
frequency of chest roentgenogram shall
be conducted in accordance with Table
2, and the abbreviated standardized
questionnaire contained in, Part 2 of
Appendix D to this section shall be ad-
ministered to the employee.

TABLE 2—FREQUENCY OF CHEST ROENTGENOGRAM

Years since first exposure

Age of employee

15t0 35 35+ to 45 45+
010 10 oo Every 5 years Every 5years ..........c...... Every 5 years.
L0F Every 5 years Every 2 years ........c.c....... Every 1 year.

(4) Termination of employment exami-
nations. (i) The employer shall provide,
or make available, a termination of
employment medical examination for
any employee who has been exposed to
airborne concentrations of fibers of as-
bestos at or above the TWA and/or ex-
cursion limit.

(ii) The medical examination shall be
in accordance with the requirements of
the periodic examinations stipulated in
paragraph (1)(3) of this section, and
shall be given within 30 calendar days
before or after the date of termination
of employment.

(5) Recent examinations. No medical
examination is required of any em-
ployee, if adequate records show that
the employee has been examined in ac-
cordance with any of paragraphs ((1)(2)
through (1)(4)) of this section within
the past 1 year period. A pre- employ-
ment medical examination which was
required as a condition of employment
by the employer, may not be used by
that employer to meet the require-
ments of this paragraph, unless the
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cost of such examination is borne by
the employer.

(6) Information provided to the physi-
cian. The employer shall provide the
following information to the exam-
ining physician:

(i) A copy of this standard and Ap-
pendices D and E.

(ii) A description of the affected em-
ployee’s duties as they relate to the
employee’s exposure.

(iii) The employee’s representative
exposure level or anticipated exposure
level.

(iv) A description of any personal
protective and respiratory equipment
used or to be used.

(v) Information from previous med-
ical examinations of the affected em-
ployee that is not otherwise available
to the examining physician.

(7) Physician’s written opinion. (i) The
employer shall obtain a written signed
opinion from the examining physician.
This written opinion shall contain the
results of the medical examination and
shall include:
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(A) The physician’s opinion as to
whether the employee has any detected
medical conditions that would place
the employee at an increased risk of
material health impairment from expo-
sure to asbestos;

(B) Any recommended limitations on
the employee or upon the use of per-
sonal protective equipment such as
clothing or respirators;

(C) A statement that the employee
has been informed by the physician of
the results of the medical examination
and of any medical conditions resulting
from asbestos exposure that require
further explanation or treatment; and

(D) A statement that the employee
has been informed by the physician of
the increased risk of lung cancer at-
tributable to the combined effect of
smoking and asbestos exposure.

(ii) The employer shall instruct the
physician not to reveal in the written
opinion given to the employer specific
findings or diagnoses unrelated to oc-
cupational exposure to asbestos.

(iii) The employer shall provide a
copy of the physician’s written opinion
to the affected employee within 30 days
from its receipt.

(m) Recordkeeping—(1) Exposure meas-
urements.

NOTE: The employer may utilize the serv-
ices of competent organizations such as in-
dustry trade associations and employee asso-
ciations to maintain the records required by
this section.

(i) The employer shall keep an accu-
rate record of all measurements taken
to monitor employee exposure to asbes-
tos as prescribed in paragraph (d) of
this section.

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

(A) The date of measurement;

(B) The operation involving exposure
to asbestos which is being monitored;

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

(D) Number, duration, and results of
samples taken;

(E) Type of respiratory protective de-
vices worn, if any; and

(F) Name, social security number and
exposure of the employees whose expo-
sure are represented.

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

(2) Objective data for exempted oper-
ations. (i) Where the processing, use, or
handling of products made from or con-
taining asbestos is exempted from
other requirements of this section
under paragraph (d)(2)(iii) of this sec-
tion, the employer shall establish and
maintain an accurate record of objec-
tive data reasonably relied upon in sup-
port of the exemption.

(ii) The record shall include at least
the following:

(A) The product qualifying for ex-
emption;

(B) The source of the objective data;

(C) The testing protocol, results of
testing, and/or analysis of the material
for the release of asbestos;

(D) A description of the operation ex-
empted and how the data support the
exemption; and

(E) Other data relevant to the oper-
ations, materials, processing, or em-
ployee exposures covered by the ex-
emption.

(iii) The employer shall maintain
this record for the duration of the em-
ployer’s reliance upon such objective
data.

(38) Medical surveillance. (i) The em-
ployer shall establish and maintain an
accurate record for each employee sub-
ject to medical surveillance by para-
graph (1)(1)(i) of this section, in accord-
ance with 29 CFR 1910.20.

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

(A) The name and social security
number of the employee;

(B) Physician’s written opinions;

(C) Any employee medical com-
plaints related to exposure to asbestos;
and

(D) A copy of the information pro-
vided to the physician as required by
paragraph (1)(6) of this section.

(iii) The employer shall ensure that
this record is maintained for the dura-
tion of employment plus thirty (30)

years, in accordance with 29 CFR
1910.20.
(4) Training. The employer shall

maintain all employee training records
for one (1) year beyond the last date of
employment of that employee.

(6) Awvailability. (i) The employer,
upon written request, shall make all
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records required to be maintained by
this section available to the Assistant
Secretary and the Director for exam-
ination and copying.

(ii) The employer, upon request shall
make any exposure records required by
paragraph (m)(1) of this section avail-
able for examination and copying to af-
fected employees, former employees,
designated representatives and the As-
sistant Secretary, in accordance with
29 CFR 1910.20 (a) through (e) and (g)
through (i).

(iii) The employer, upon request,
shall make employee medical records
required by paragraph (m)(3) of this
section available for examination and
copying to the subject employee, to
anyone having the specific written con-
sent of the subject employee, and the
Assistant Secretary, in accordance
with 29 CFR 1910.20.

(6) Transfer of records. (i) The em-
ployer shall comply with the require-
ments concerning transfer of records
set forth in 29 CFR 1910.20(h).

(ii) Whenever the employer ceases to
do business and there is no successor
employer to receive and retain the
records for the prescribed period, the
employer shall notify the Director at
least 90 days prior to disposal of
records and, upon request, transmit
them to the Director.

(n) Observation of monitoring—(1) Em-
ployee observation. The employer shall
provide affected employees or their
designated representatives an oppor-
tunity to observe any monitoring of
employee exposure to asbestos con-
ducted in accordance with paragraph
(d) of this section.

(2) Observation procedures. When ob-
servation of the monitoring of em-
ployee exposure to asbestos requires
entry into an area where the use of
protective clothing or equipment is re-
quired, the observer shall be provided
with and be required to use such cloth-
ing and equipment and shall comply
with all other applicable safety and
health procedures.

(0) Dates—(1) Effective date. This
standard shall become effective Octo-
ber 11, 1994.

(2) The provisions of 29 CFR 1910.1001
remain in effect until the start-up
dates of the equivalent provisions of
this standard.
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(3) Start-up dates. All obligations of
this standard commence on the effec-
tive date except as follows:

(i) Exposure monitoring. Initial moni-
toring required by paragraph (d)(2) of
this section shall be completed by Oc-
tober 1, 1995.

(i1) Regulated areas. Regulated areas
required to be established by paragraph
(e) of this section as a result of initial
monitoring shall be set up by October
1, 1995.

(iii)  Respiratory  protection. Res-
piratory protection required by para-
graph (g) of this section shall be pro-
vided by October 1, 1995.

(iv) Hygiene and lunchroom facilities.
Construction plans for change rooms,
showers, lavatories, and lunchroom fa-
cilities shall be completed by October
1, 1995.

(v) Communication of hazards. Identi-
fication, notification, labeling and sign
posting, and training required by para-
graph (j) of this section shall be pro-
vided by October 1, 1995.

(vi) Medical surveillance. Medical sur-
veillance not previously required by
paragraph (1) of this section shall be
provided by October 1, 1995.

(vii) Compliance program. Written
compliance programs required by para-
graph (f)(2) of this section shall be
completed and available for inspection
and copying by October 1, 1995.11

(viii) Methods of compliance. The engi-
neering and work practice controls as
required by paragraph (f) shall be im-
plemented by October 1, 1995.

(p) Appendices. (1) Appendices A, C, D,
E, and F to this section are incor-
porated as part of this section and the
contents of these Appendices are man-
datory.

(2) Appendices B, G, H, I, and J to
this section are informational and are
not intended to create any additional
obligations not otherwise imposed or
to detract from any existing obliga-
tions.

APPENDIX A TO §1910.1001—OSHA REFERENCE
METHOD—MANDATORY

This mandatory appendix specifies the pro-
cedure for analyzing air samples for asbestos
and specifies quality control procedures that
must be implemented by laboratories per-
forming the analysis. The sampling and ana-
lytical methods described below represent
the elements of the available monitoring
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methods (such as Appendix B of their regula-
tion, the most current version of the OSHA
method ID-160, or the most current version
of the NIOSH Method 7400). All employers
who are required to conduct air monitoring
under paragraph (d) of the standard are re-
quired to utilize analytical laboratories that
use this procedure, or an equivalent method,
for collecting and analyzing samples.

Sampling and Analytical Procedure

1. The sampling medium for air samples
shall be mixed cellulose ester filter mem-
branes. These shall be designated by the
manufacturer as suitable for asbestos count-
ing. See below for rejection of blanks.

2. The preferred collection device shall be
the 25-mm diameter cassette with an open-
faced 50-mm electrically conductive exten-
sion cowl. The 37-mm cassette may be used if
necessary but only if written justification
for the need to use the 37-mm filter cassette
accompanies the sample results in the em-
ployee’s exposure monitoring record. Do not
reuse or reload cassettes for asbestos sample
collection.

3. An air flow rate between 0.5 liter/min
and 2.5 liters/min shall be selected for the 25-
mm cassette. If the 37-mm cassette is used,
an air flow rate between 1 liter/min and 2.5
liters/min shall be selected.

4. Where possible, a sufficient air volume
for each air sample shall be collected to
yield between 100 and 1,300 fibers per square
millimeter on the membrane filter. If a filter
darkens in appearance or if loose dust is seen
on the filter, a second sample shall be start-
ed.

5. Ship the samples in a rigid container
with sufficient packing material to prevent
dislodging the collected fibers. Packing ma-
terial that has a high electrostatic charge on
its surface (e.g., expanded polystyrene) can-
not be used because such material can cause
loss of fibers to the sides of the cassette.

6. Calibrate each personal sampling pump
before and after use with a representative fil-
ter cassette installed between the pump and
the calibration devices.

7. Personal samples shall be taken in the
‘“‘breathing zone’ of the employee (i.e., at-
tached to or near the collar or lapel near the
worker’s face).

8. Fiber counts shall be made by positive
phase contrast using a microscope with an 8
to 10 X eyepiece and a 40 to 45 X objective for
a total magnification of approximately 400 X
and a numerical aperture of 0.65 to 0.75. The
microscope shall also be fitted with a green
or blue filter.

9. The microscope shall be fitted with a
Walton-Beckett eyepiece graticule cali-
brated for a field diameter of 100 microm-
eters (+/—2 micrometers).

10. The phase-shift detection limit of the
microscope shall be about 3 degrees meas-
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ured using the HSE phase shift test slide as
outlined below.

a. Place the test slide on the microscope
stage and center it under the phase objec-
tive.

b. Bring the blocks of grooved lines into
focus.

NoTE: The slide consists of seven sets of
grooved lines (ca. 20 grooves to each block)
in descending order of visibility from sets 1
to 7, seven being the least visible. The re-
quirements for asbestos counting are that
the microscope optics must resolve the
grooved lines in set 3 completely, although
they may appear somewhat faint, and that
the grooved lines in sets 6 and 7 must be in-
visible. Sets 4 and 5 must be at least par-
tially visible but may vary slightly in visi-
bility between microscopes. A microscope
that fails to meet these requirements has ei-
ther too low or too high a resolution to be
used for asbestos counting.

c. If the image deteriorates, clean and ad-
just the microscope optics. If the problem
persists, consult the microscope manufac-
turer.

11. Each set of samples taken will include
10% field blanks or a minimum of 2 field
blanks. These blanks must come from the
same lot as the filters used for sample collec-
tion. The field blank results shall be aver-
aged and subtracted from the analytical re-
sults before reporting. A set consists of any
sample or group of samples for which an
evaluation for this standard must be made.
Any samples represented by a field blank
having a fiber count in excess of the detec-
tion limit of the method being used shall be
rejected.

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

13. Observe the following counting rules.

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

b. In the absence of other information,
count all particles as asbesto that have a
length-to-width ratio (aspect ratio) of 3:1 or
greater.

c. Fibers lying entirely within the bound-
ary of the Walton-Beckett graticule field
shall receive a count of 1. Fibers crossing the
boundary once, having one end within the
circle, shall receive the count of one half
(Y2). Do not count any fiber that crosses the
graticule boundary more than once. Reject
and do not count any other fibers even
though they may be visible outside the grati-
cule area.

d. Count bundles of fibers as one fiber un-
less individual fibers can be identified by ob-
serving both ends of an individual fiber.

e. Count enough graticule fields to yield
100 fibers. Count a minimum of 20 fields; stop
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counting at 100 fields regardless of fiber
count.

14. Blind recounts shall be conducted at
the rate of 10 percent.

Quality Control Procedures

1. Intralaboratory program. Each labora-
tory and/or each company with more than
one microscopist counting slides shall estab-
lish a statistically designed quality assur-
ance program involving blind recounts and
comparisons between microscopists to mon-
itor the wvariability of counting by each
microscopist and between microscopists. In a
company with more than one laboratory, the
program shall include all laboratories and
shall also evaluate the laboratory-to-labora-
tory variability.

2.a. Interlaboratory program. Each labora-
tory analyzing asbestos samples for compli-
ance determination shall implement an
interlaboratory quality assurance program
that as a minimum includes participation of
at least two other independent laboratories.
Each laboratory shall participate in round
robin testing at least once every 6 months
with at least all the other laboratories in its
interlaboratory quality assurance group.
Each laboratory shall submit slides typical
of its own work load for use in this program.
The round robin shall be designed and results
analyzed using appropriate statistical meth-
odology.

2.b. All laboratories should also participate
in a national sample testing scheme such as
the Proficiency Analytical Testing Program
(PAT), or the Asbestos Registry sponsored by
the American Industrial Hygiene Association
(ATHA).

3. All individuals performing asbestos anal-
ysis must have taken the NIOSH course for
sampling and evaluating airborne asbestos
dust or an equalivalent course.

4. When the use of different microscopes
contributes to differences between counters
and laboratories, the effect of the different
microscope shall be evaluated and the micro-
scope shall be replaced, as necessary.

5. Current results of these quality assur-
ance programs shall be posted in each lab-
oratory to keep the microscopists informed.

APPENDIX B TO §1910.1001—DETAILED PROCE-
DURES FOR ASBESTOS SAMPLING AND ANAL-
YSIS—NON-MANDATORY

Matrix Air:
OSHA Permissible Exposure Lim-
its:
Time Weighted Average
Excursion Level (30 minutes)
Collection Procedure:

0.1 fiber/cc
1.0 fiber/cc
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A known volume of air is drawn through a 25-mm diameter
cassette containing a mixed-cellulose ester filter. The cas-
sette must be equipped with an electrically conductive 50-
mm extension cowl. The sampling time and rate are chosen
to give a fiber density of between 100 to 1,300 fibers/mm2
on the filter.

Recommended Sampling Rate 0.5 to 5.0 liters/minute

(L/min)
Recommended Air Volumes:
Minimum 25L
Maximum ... 2,400 L

Analytical Procedure: A portion of the
sample filter is cleared and prepared for as-
bestos fiber counting by Phase Contrast Mi-
croscopy (PCM) at 400X.

Commercial manufacturers and products
mentioned in this method are for descriptive
use only and do not constitute endorsements
by USDOL-OSHA. Similar products from
other sources can be substituted.

1. Introduction

This method describes the collection of
airborne asbestos fibers using calibrated
sampling pumps with mixed-cellulose ester
(MCE) filters and analysis by phase contrast
microscopy (PCM). Some terms used are
unique to this method and are defined below:

Asbestos: A term for naturally occurring fi-
brous minerals. Asbestos includes chrysotile,
crocidolite, amosite (cummingtonite-
grunerite asbestos), tremolite asbestos, ac-
tinolite asbestos, anthophyllite asbestos, and
any of these minerals that have been chemi-
cally treated and/or altered. The precise
chemical formulation of each species will
vary with the location from which it was
mined. Nominal compositions are listed:

Chrysotile ................ Mgs Siz Os(OH),

Crocidolite ............... Na, Fez2+ Fez3 + Sig
022 (OH)?

Amosite (Mg,Fe)7 Sig 02 (OH),

Tremolite-actinolite Cax(Mg,Fe)s Sig O22
(OH)2

Anthophyllite (Mg,Fe)7 Sig 022 (OH)»

Asbestos Fiber: A fiber of asbestos which
meets the criteria specified below for a fiber.

Aspect Ratio: The ratio of the length of a
fiber to it’s diameter (e.g. 3:1, 5:1 aspect ra-
tios).

Cleavage Fragments: Mineral particles
formed by comminution of minerals, espe-
cially those characterized by parallel sides
and a moderate aspect ratio (usually less
than 20:1).

Detection Limit: The number of fibers nec-
essary to be 95% certain that the result is
greater than zero.

Differential Counting: The term applied to
the practice of excluding certain kinds of fi-
bers from the fiber count because they do
not appear to be asbestos.

Fiber: A particle that is 5 p m or longer,
with a length-to-width ratio of 3 to 1 or
longer.
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Field: The area within the graticule circle
that is superimposed on the microscope
image.

Set: The samples which are taken, sub-
mitted to the laboratory, analyzed, and for
which, interim or final result reports are
generated.

Tremolite, Anthophyllite, and Actinolite: The
non-asbestos form of these minerals which
meet the definition of a fiber. It includes any
of these minerals that have been chemically
treated and/or altered.

Walton-Beckett Graticule: An eyepiece grati-
cule specifically designed for asbestos fiber
counting. It consists of a circle with a pro-
jected diameter of 100 2 pm (area of about
0.00785 mm?2) with a crosshair having tic-
marks at 3-um intervals in one direction and
5-uym in the orthogonal direction. There are
marks around the periphery of the circle to
demonstrate the proper sizes and shapes of
fibers. This design is reproduced in Figure 1.
The disk is placed in one of the microscope
eyepieces so that the design is superimposed
on the field of view.

1.1. History

Early surveys to determine asbestos expo-
sures were conducted using impinger counts
of total dust with the counts expressed as
million particles per cubic foot. The British
Asbestos Research Council recommended fil-
ter membrane counting in 1969. In July 1969,
the Bureau of Occupational Safety and
Health published a filter membrane method
for counting asbestos fibers in the United
States. This method was refined by NIOSH
and published as P CAM 239. On May 29, 1971,
OSHA specified filter membrane sampling
with phase contrast counting for evaluation
of asbestos exposures at work sites in the
United States. The use of this technique was
again required by OSHA in 1986. Phase con-
trast microscopy has continued to be the
method of choice for the measurement of oc-
cupational exposure to asbestos.

1.2. Principle

Air is drawn through a MCE filter to cap-
ture airborne asbestos fibers. A wedge shaped
portion of the filter is removed, placed on a
glass microscope slide and made transparent.
A measured area (field) is viewed by PCM.
All the fibers meeting defined criteria for as-
bestos are counted and considered a measure
of the airborne asbestos concentration.

1.3. Advantages and Disadvantages

There are four main advantages of PCM
over other methods:

(1) The technique is specific for fibers.
Phase contrast is a fiber counting technique
which excludes non-fibrous particles from
the analysis.
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(2) The technique is inexpensive and does
not require specialized knowledge to carry
out the analysis for total fiber counts.

(3) The analysis is quick and can be per-
formed on-site for rapid determination of air
concentrations of asbestos fibers.

(4) The technique has continuity with his-
torical epidemiological studies so that esti-
mates of expected disease can be inferred
from long-term determinations of asbestos
exposures.

The main disadvantage of PCM is that it
does not positively identify asbestos fibers.
Other fibers which are not asbestos may be
included in the count unless differential
counting is performed. This requires a great
deal of experience to adequately differen-
tiate asbestos from non-asbestos fibers. Posi-
tive identification of asbestos must be per-
formed by polarized light or electron micros-
copy techniques. A further disadvantage of
PCM is that the smallest visible fibers are
about 0.2 pm in diameter while the finest as-
bestos fibers may be as small as 0.02 pm in
diameter. For some exposures, substantially
more fibers may be present than are actually
counted.

1.4. Workplace Exposure

Asbestos is used by the construction indus-
try in such products as shingles, floor tiles,
asbestos cement, roofing felts, insulation
and acoustical products. Non-construction
uses include brakes, clutch facings, paper,
paints, plastics, and fabrics. One of the most
significant exposures in the workplace is the
removal and encapsulation of asbestos in
schools, public buildings, and homes. Many
workers have the potential to be exposed to
asbestos during these operations.

About 95% of the asbestos in commercial
use in the United States is chrysotile. Cro-
cidolite and amosite make up most of the re-
mainder. Anthophyllite and tremolite or ac-
tinolite are likely to be encountered as con-
taminants in various industrial products.

1.5. Physical Properties

Asbestos fiber possesses a high tensile
strength along its axis, is chemically inert,
non-combustible, and heat resistant. It has a
high electrical resistance and good sound ab-
sorbing properties. It can be weaved into ca-
bles, fabrics or other textiles, and also mat-
ted into asbestos papers, felts, or mats.

2. Range and Detection Limit

2.1. The ideal counting range on the filter
is 100 to 1,300 fibers/mm?2. With a Walton-
Beckett graticule this range is equivalent to
0.8 to 10 fibers/field. Using NIOSH counting
statistics, a count of 0.8 fibers/field would
give an approximate coefficient of variation
(CV) of 0.13.

2.2. The detection limit for this method is
4.0 fibers per 100 fields or 5.5 fibers/mm?2. This
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was determined using an equation to esti-
mate the maximum CV possible at a specific
concentration (95% confidence) and a Lower
Control Limit of zero. The CV value was
then used to determine a corresponding con-
centration from historical CV vs fiber rela-
tionships. As an example:

Lower Control Limit (95% Confidence) = AC
— 1.645(CV)(AC)

Where:

AC Estimate of the airborne fiber con-
centration (fibers/cc) Setting the Lower
Control Limit = 0 and solving for CV:

0=AC — 1.645(CV)(AC)

CV =0.61

This value was compared with CV vs. count
curves. The count at which CV 0.61 for
Leidel-Busch counting statistics or for an
OSHA Salt Lake Technical Center (OSHA-
SLTC) CV curve (see Appendix A for further
information) was 4.4 fibers or 3.9 fibers per
100 fields, respectively. Although a lower de-
tection limit of 4 fibers per 100 fields is sup-
ported by the OSHA-SLTC data, both data
sets support the 4.5 fibers per 100 fields value.

3. Method Performance—Precision and
Accuracy

Precision is dependent upon the total num-
ber of fibers counted and the uniformity of
the fiber distribution on the filter. A general
rule is to count at least 20 and not more than
100 fields. The count is discontinued when 100
fibers are counted, provided that 20 fields
have already been counted. Counting more
than 100 fibers results in only a small gain in
precision. As the total count drops below 10
fibers, an accelerated loss of precision is
noted.

At this time, there is no known method to
determine the absolute accuracy of the as-
bestos analysis. Results of samples prepared
through the Proficiency Analytical Testing
(PAT) Program and analyzed by the OSHA-
SLTC showed no significant bias when com-
pared to PAT reference values. The PAT
samples were analyzed from 1987 to 1989
(N=36) and the concentration range was from
120 to 1,300 fibers/mm?2.

4. Interferences

Fibrous substances, if present, may inter-
fere with asbestos analysis.
Some common fibers are:
fiberglass
anhydrite
plant fibers
perlite veins
gypsum
some synthetic fibers
membrane structures
sponge spicules
diatoms
microorganisms
wollastonite
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The use of electron microscopy or optical
tests such as polarized light, and dispersion
staining may be used to differentiate these
materials from asbestos when necessary.

5. Sampling

5.1. Equipment

5.1.1. Sample assembly (The assembly is
shown in Figure 3). Conductive filter holder
consisting of a 25-mm diameter, 3-piece cas-
sette having a 50-mm long electrically con-
ductive extension cowl. Backup pad, 25-mm,
cellulose. Membrane filter, mixed-cellulose
ester (MCE), 25-mm, plain, white, 0.4 to 1.2-
um pore size.

Notes: (a) Do not re-use cassettes.

(b) Fully conductive cassettes are required
to reduce fiber loss to the sides of the cas-
sette due to electrostatic attraction.

(c) Purchase filters which have been se-
lected by the manufacturer for asbestos
counting or analyze representative filters for
fiber background before use. Discard the fil-
ter lot if more than 4 fibers/100 fields are
found.

(d) To decrease the possibility of contami-
nation, the sampling system (filter-backup
pad-cassette) for asbestos is usually
preassembled by the manufacturer.

(e) Other cassettes, such as the Bell-
mouth, may be used within the limits of
their validation.

5.1.2. Gel bands for sealing cassettes.

5.1.3. Sampling pump.

Each pump must be a battery operated,
self-contained unit small enough to be
placed on the monitored employee and not
interfere with the work being performed. The
pump must be capable of sampling at the col-
lection rate for the required sampling time.

5.1.4. Flexible tubing, 6-mm bore.

5.1.5. Pump calibration.

Stopwatch and bubble tube/burette or elec-
tronic meter.

5.2. Sampling Procedure

5.2.1. Seal the point where the base and
cowl of each cassette meet with a gel band or
tape.

5.2.2. Charge the pumps completely before
beginning.

5.2.3. Connect each pump to a calibration
cassette with an appropriate length of 6-mm
bore plastic tubing. Do not use luer connec-
tors—the type of cassette specified above has
built-in adapters.

5.2.4. Select an appropriate flow rate for
the situation being monitored. The sampling
flow rate must be between 0.5 and 5.0 L/min
for personal sampling and is commonly set
between 1 and 2 L/min. Always choose a flow
rate that will not produce overloaded filters.

5.2.5. Calibrate each sampling pump before
and after sampling with a calibration cas-
sette in-line (Note: This calibration cassette
should be from the same lot of cassettes used
for sampling). Use a primary standard (e.g.
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bubble burette) to calibrate each pump. If
possible, calibrate at the sampling site.

NoTE: If sampling site calibration is not
possible, environmental influences may af-
fect the flow rate. The extent is dependent
on the type of pump used. Consult with the
pump manufacturer to determine dependence
on environmental influences. If the pump is
affected by temperature and pressure
changes, correct the flow rate using the for-
mula shown in the section ‘‘Sampling Pump
Flow Rate Corrections’ at the end of this ap-
pendix.

5.2.6. Connect each pump to the base of
each sampling cassette with flexible tubing.
Remove the end cap of each cassette and
take each air sample open face. Assure that
each sample cassette is held open side down
in the employee’s breathing zone during
sampling. The distance from the nose/mouth
of the employee to the cassette should be
about 10 cm. Secure the cassette on the col-
lar or lapel of the employee using spring
clips or other similar devices.

5.2.7. A suggested minimum air volume
when sampling to determine TWA compli-
ance is 26 L. For Excursion Limit (30 min
sampling time) evaluations, a minimum air
volume of 48 L is recommended.

5.2.8. The most significant problem when
sampling for asbestos is overloading the fil-
ter with non-asbestos dust. Suggested max-
imum air sample volumes for specific envi-
ronments are:

Environment Air vol. (L)
Asbestos removal operations (visible dust) ....... 100
Asbestos removal operations (little dust) .. 240
Office environments .. 400
to
2,400

Caution: Do not overload the filter with
dust. High levels of non-fibrous dust par-
ticles may obscure fibers on the filter and
lower the count or make counting impos-
sible. If more than about 25 to 30% of the
field area is obscured with dust, the result
may be biased low. Smaller air volumes may
be necessary when there is excessive non-as-
bestos dust in the air.

While sampling, observe the filter with a
small flashlight. If there is a visible layer of
dust on the filter, stop sampling, remove and
seal the cassette, and replace with a new
sampling assembly. The total dust loading
should not exceed 1 mg.

5.2.9. Blank samples are used to determine
if any contamination has occurred during
sample handling. Prepare two blanks for the
first 1 to 20 samples. For sets containing
greater than 20 samples, prepare blanks as
10% of the samples. Handle blank samples in
the same manner as air samples with one ex-
ception: Do not draw any air through the
blank samples. Open the blank cassette in
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the place where the sample cassettes are
mounted on the employee. Hold it open for
about 30 seconds. Close and seal the cassette
appropriately. Store blanks for shipment
with the sample cassettes.

5.2.10. Immediately after sampling, close
and seal each cassette with the base and
plastic plugs. Do not touch or puncture the
filter membrane as this will invalidate the
analysis.

5.2.11 Attach and secure a sample seal
around each sample cassette in such a way
as to assure that the end cap and base plugs
cannot be removed without destroying the
seal. Tape the ends of the seal together since
the seal is not long enough to be wrapped
end-to-end. Also wrap tape around the cas-
sette at each joint to keep the seal secure.

5.3. Sample Shipment

5.3.1. Send the samples to the laboratory
with paperwork requesting asbestos analysis.
List any known fibrous interferences present
during sampling on the paperwork. Also,
note the workplace operation(s) sampled.

5.3.2. Secure and handle the samples in
such that they will not rattle during ship-
ment nor be exposed to static electricity. Do
not ship samples in expanded polystyrene
peanuts, vermiculite, paper shreds, or excel-
sior. Tape sample cassettes to sheet bubbles
and place in a container that will cushion
the samples in such a manner that they will
not rattle.

5.3.3. To avoid the possibility of sample
contamination, always ship bulk samples in
separate mailing containers.

6. Analysis

6.1. Safety Precautions

6.1.1. Acetone is extremely flammable and
precautions must be taken not to ignite it.
Avoid using large containers or quantities of
acetone. Transfer the solvent in a ventilated
laboratory hood. Do not use acetone near
any open flame. For generation of acetone
vapor, use a spark free heat source.

6.1.2. Any asbestos spills should be cleaned
up immediately to prevent dispersal of fi-
bers. Prudence should be exercised to avoid
contamination of laboratory facilities or ex-
posure of personnel to asbestos. Asbestos
spills should be cleaned up with wet methods
and/or a High Efficiency Particulate-Air
(HEPA) filtered vacuum.

Caution: Do not use a vacuum without a
HEPA filter—It will disperse fine asbestos fi-
bers in the air.

6.2. Equipment

6.2.1. Phase contrast microscope with bin-
ocular or trinocular head.

6.2.2. Widefield or Huygenian 10X eyepieces
(NOTE: The eyepiece containing the graticule
must be a focusing eyepiece. Use a 40X phase
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objective with a numerical aperture of 0.65 to
0.75).

6.2.3. Kohler illumination (if possible) with
green or blue filter.

6.2.4. Walton-Beckett Graticule, type G—22
with 100 £ 2 ym projected diameter.

6.2.5. Mechanical stage.

A rotating mechanical stage is convenient
for use with polarized light.

6.2.6. Phase telescope.

6.2.7. Stage micrometer with 0.01-mm sub-
divisions.

6.2.8. Phase-shift test slide, mark II (Avail-
able from PTR optics Ltd., and also
McCrone).

6.2.9. Precleaned glass slides, 26 mm x 75
mm. One end can be frosted for convenience
in writing sample numbers, etc., or paste-on
labels can be used.

6.2.10. Cover glass #1 Ya.

6.2.11. Scalpel (#10, curved blade).

6.2.12. Fine tipped forceps.

6.2.13. Aluminum block for clearing filter
(see Appendix D and Figure 4).

6.2.14. Automatic adjustable pipette, 100- to
500-p L.

6.2.15. Micropipette, 5 u L.

6.3. Reagents

6.3.1. Acetone (HPLC grade).
6.3.2. Triacetin (glycerol triacetate).
6.3.3. Lacquer or nail polish.

6.4. Standard Preparation

A way to prepare standard asbestos sam-
ples of known concentration has not been de-
veloped. It is possible to prepare replicate
samples of nearly equal concentration. This
has been performed through the PAT pro-
gram. These asbestos samples are distributed
by the ATHA to participating laboratories.

Since only about one-fourth of a 25-mm
sample membrane is required for an asbestos
count, any PAT sample can serve as a
‘‘standard’ for replicate counting.

6.5. Sample Mounting

NOTE: See Safety Precautions in Section
6.1. before proceeding. The objective is to
produce samples with a smooth (non-grainy)
background in a medium with a refractive
index of approximately 1.46. The technique
below collapses the filter for easier focusing
and produces permanent mounts which are
useful for quality control and interlabora-
tory comparison.

An aluminum block or similar device is re-
quired for sample preparation.

6.5.1. Heat the aluminum block to about 70
°C. The hot block should not be used on any
surface that can be damaged by either the
heat or from exposure to acetone.

6.5.2. Ensure that the glass slides and cover
glasses are free of dust and fibers.

6.5.3. Remove the top plug to prevent a
vacuum when the cassette is opened. Clean
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the outside of the cassette if necessary. Cut
the seal and/or tape on the cassette with a
razor blade. Very carefully separate the base
from the extension cowl, leaving the filter
and backup pad in the base.

6.5.4. With a rocking motion cut a tri-
angular wedge from the filter using the scal-
pel. This wedge should be one-sixth to one-
fourth of the filter. Grasp the filter wedge
with the forceps on the perimeter of the fil-
ter which was clamped between the cassette
pieces. DO NOT TOUCH the filter with your
finger. Place the filter on the glass slide
sample side up. Static electricity will usu-
ally keep the filter on the slide until it is
cleared.

6.5.5. Place the tip of the micropipette con-
taining about 200 p L acetone into the alu-
minum block. Insert the glass slide into the
receiving slot in the aluminum block. Inject
the acetone into the block with slow, steady
pressure on the plunger while holding the pi-
pette firmly in place. Wait 3 to 5 seconds for
the filter to clear, then remove the pipette
and slide from the aluminum block.

6.5.6. Immediately (less than 30 seconds)
place 2.5 to 3.5 p L of triacetin on the filter
(Note: Waiting longer than 30 seconds will
result in increased index of refraction and
decreased contrast between the fibers and
the preparation. This may also lead to sepa-
ration of the cover slip from the slide).

6.5.7. Lower a cover slip gently onto the fil-
ter at a slight angle to reduce the possibility
of forming air bubbles. If more than 30 sec-
onds have elapsed between acetone exposure
and triacetin application, glue the edges of
the cover slip to the slide with lacquer or
nail polish.

6.5.8. If clearing is slow, warm the slide for
15 min on a hot plate having a surface tem-
perature of about 50 °C to hasten clearing.
The top of the hot block can be used if the
slide is not heated too long.

6.5.9. Counting may proceed immediately
after clearing and mounting are completed.

6.6. Sample Analysis

Completely align the microscope according
to the manufacturer’s instructions. Then,
align the microscope using the following
general alignment routine at the beginning
of every counting session and more often if
necessary.

6.6.1. Alignment

(1) Clean all optical surfaces. Even a small
amount of dirt can significantly degrade the
image.

(2) Rough focus the objective on a sample.

(3) Close down the field iris so that it is
visible in the field of view. Focus the image
of the iris with the condenser focus. Center
the image of the iris in the field of view.

(4) Install the phase telescope and focus on
the phase rings. Critically center the rings.
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Misalignment of the rings results in astig-
matism which will degrade the image.

(5) Place the phase-shift test slide on the
microscope stage and focus on the lines. The
analyst must see line set 3 and should see at
least parts of 4 and 5 but, not see line set 6
or 6. A microscope/microscopist combination
which does not pass this test may not be
used.

6.6.2. Counting Fibers

(1) Place the prepared sample slide on the
mechanical stage of the microscope. Position
the center of the wedge under the objective
lens and focus upon the sample.

(2) Start counting from one end of the
wedge and progress along a radial line to the
other end (count in either direction from pe-
rimeter to wedge tip). Select fields ran-
domly, without looking into the eyepieces,
by slightly advancing the slide in one direc-
tion with the mechanical stage control.

(3) Continually scan over a range of focal
planes (generally the upper 10 to 15 p m of
the filter surface) with the fine focus control
during each field count. Spend at least 5 to
15 seconds per field.

(4) Most samples will contain asbestos fi-
bers with fiber diameters less than 1 p m.
Look carefully for faint fiber images. The
small diameter fibers will be very hard to
see. However, they are an important con-
tribution to the total count.

(5) Count only fibers equal to or longer
than 5 ¢ m. Measure the length of curved fi-
bers along the curve.

(6) Count fibers which have a length to
width ratio of 3:1 or greater.

(7) Count all the fibers in at least 20 fields.
Continue counting until either 100 fibers are
counted or 100 fields have been viewed;
whichever occurs first. Count all the fibers
in the final field.

(8) Fibers lying entirely within the bound-
ary of the Walton-Beckett graticule field
shall receive a count of 1. Fibers crossing the
boundary once, having one end within the
circle shall receive a count of .. Do not
count any fiber that crosses the graticule
boundary more than once. Reject and do not
count any other fibers even though they may
be visible outside the graticule area. If a
fiber touches the circle, it is considered to
cross the line.

(9) Count bundles of fibers as one fiber un-
less individual fibers can be clearly identi-
fied and each individual fiber is clearly not
connected to another counted fiber. See Fig-
ure 1 for counting conventions.

(10) Record the number of fibers in each
field in a consistent way such that filter
non-uniformity can be assessed.

(11) Regularly check phase ring alignment.

(12) When an agglomerate (mass of mate-
rial) covers more than 25% of the field of
view, reject the field and select another. Do
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not include it in the number of fields count-
ed.

(13) Perform a ‘‘blind recount’ of 1 in every
10 filter wedges (slides). Re-label the slides
using a person other than the original
counter.

6.7. Fiber Identification

As previously mentioned in Section 1.3.,
PCM does not provide positive confirmation
of asbestos fibers. Alternate differential
counting techniques should be used if dis-
crimination is desirable. Differential count-
ing may include primary discrimination
based on morphology, polarized light anal-
ysis of fibers, or modification of PCM data
by Scanning Electron or Transmission Elec-
tron Microscopy.

A great deal of experience is required to
routinely and correctly perform differential
counting. It is discouraged unless it is le-
gally necessary. Then, only if a fiber is obvi-
ously not asbestos should it be excluded from
the count. Further discussion of this tech-
nique can be found in reference 8.10.

If there is a question whether a fiber is as-
bestos or not, follow the rule:

“WHEN IN DOUBT, COUNT.”

6.8. Analytical Recommendations—Quality
Control System

6.8.1. All individuals performing asbestos
analysis must have taken the NIOSH course
for sampling and evaluating airborne asbes-
tos or an equivalent course.

6.8.2. Each laboratory engaged in asbestos
counting shall set up a slide trading arrange-
ment with at least two other laboratories in
order to compare performance and eliminate
inbreeding of error. The slide exchange oc-
curs at least semiannually. The round robin
results shall be posted where all analysts can
view individual analyst’s results.

6.8.3. BEach laboratory engaged in asbestos
counting shall participate in the Proficiency
Analytical Testing Program, the Asbestos
Analyst Registry or equivalent.

6.8.4. Each analyst shall select and count
prepared slides from a ‘‘slide bank’. These
are quality assurance counts. The slide bank
shall be prepared using uniformly distributed
samples taken from the workload. Fiber den-
sities should cover the entire range routinely
analyzed by the laboratory. These slides are
counted blind by all counters to establish an
original standard deviation. This historical
distribution is compared with the quality as-
surance counts. A counter must have 95% of
all quality control samples counted within
three standard deviations of the historical
mean. This count is then integrated into a
new historical mean and standard deviation
for the slide.

The analyses done by the counters to es-
tablish the slide bank may be used for an in-
terim quality control program if the data are
treated in a proper statistical fashion.
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7. Calculations

7.1. Calculate the estimated airborne asbes-
tos fiber concentration on the filter sample
using the following formula:
where:

AC = Airborne fiber concentration

UFBO OBFBJ

. %H_ Ba%% ECA

1000 x FR x T x MFA

FB = Total number of fibers greater than 5 p
m counted

FL = Total number of fields counted on the
filter

BFB = Total number of fibers greater than 5
pm counted in the blank

BFL = Total number of fields counted on the
blank

ECA = Effective collecting area of filter (385
mm?2 nominal for a 25-mm filter.)

FR = Pump flow rate (L/min)

MFA = Microscope count field area (mm?2).
This is 0.00785 mm?2 for a Walton-Beckett
Graticule.

T = Sample collection time (min)

1,000 = Conversion of L to cc
NOTE: The collection area of a filter is sel-

dom equal to 3856 mm?2. It is appropriate for
laboratories to routinely monitor the exact
diameter using an inside micrometer. The
collection area is calculated according to the
formula:

Area = T(d/2)?

7.2. Short-cut Calculation

Since a given analyst always has the same
interpupillary distance, the number of fields
per filter for a particular analyst will remain
constant for a given size filter. The field size
for that analyst is constant (i.e. the analyst
is using an assigned microscope and is not
changing the reticle).

For example, if the exposed area of the fil-
ter is always 385 mm?2 and the size of the field
is always 0.00785 mm?2, the number of fields
per filter will always be 49,000. In addition it
is necessary to convert liters of air to cc.
These three constants can then be combined
such that ECA/(1,000 x MFA)=49. The pre-
vious equation simplifies to:

OFBU_CBFBO o
roo Ll o
FRxT

7.3. Recount Calculations

As mentioned in step 13 of Section 6.6.2., a
“blind recount’ of 10% of the slides is per-
formed. In all cases, differences will be ob-
served between the first and second counts of
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the same filter wedge. Most of these dif-
ferences will be due to chance alone, that is,
due to the random variability (precision) of
the count method. Statistical recount cri-
teria enables one to decide whether observed
differences can be explained due to chance
alone or are probably due to systematic dif-
ferences between analysts, microscopes, or
other biasing factors.

The following recount criterion is for a
pair of counts that estimate AC in fibers/cc.
The criterion is given at the type-I error
level. That is, there is 5% maximum risk
that we will reject a pair of counts for the
reason that one might be biased, when the
large observed difference is really due to
chance.

Reject a pair of counts if:

|JAC, - /AC,|>278

X (\jACAVG ) *CVig
Where:
ACl1 = lower estimated airborne fiber con-

centration

AC2 = higher estimated airborne fiber con-
centration

ACavg = average of the two concentration
estimates

CVes = CV for the average of the two con-
centration estimates

If a pair of counts are rejected by this cri-
terion then, recount the rest of the filters in
the submitted set. Apply the test and reject
any other pairs failing the test. Rejection
shall include a memo to the industrial hy-
gienist stating that the sample failed a sta-
tistical test for homogeneity and the true air
concentration may be significantly different
than the reported value.

7.4. Reporting Results

Report results to the industrial hygienist
as fibers/cc. Use two significant figures. If
multiple analyses are performed on a sam-
ple, an average of the results is to be re-
ported unless any of the results can be re-
jected for cause.
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Quality Control

The OSHA asbestos regulations require
each laboratory to establish a quality con-
trol program. The following is presented as
an example of how the OSHA-SLTC con-
structed its internal CV curve as part of
meeting this requirement. Data is from 395
samples collected during OSHA compliance
inspections and analyzed from October 1980
through April 1986.

Each sample was counted by 2 to 5 dif-
ferent counters independently of one an-
other. The standard deviation and the CV
statistic was calculated for each sample.
This data was then plotted on a graph of CV
vs. fibers/mm?2. A least squares regression
was performed using the following equation:

CV = antiloglio[A(l0g10(x))2+B(10g10(x))+C]
where:

x = the number of fibers/mmz2
Application of least squares gave:

A =0.182205
B = —0.973343
C =0.327499

Using these values, the equation becomes:
cv antilogio [0.182205(1og10
(x))2—0.973343(10g10 (x))+0.327499]
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Sampling Pump Flow Rate Corrections

This correction is used if a difference
greater than 5% in ambient temperature and/
or pressure is noted between calibration and
sampling sites and the pump does not com-
pensate for the differences.

E&dD[h O
2o 2o
\D <0 OTy O

Quct =

Where:

Qact = actual flow rate

Qca = calibrated flow rate (if a rotameter was
used, the rotameter value)

Pca = uncorrected air pressure at calibration

Pat = uncorrected air pressure at sampling
site

Ta = temperature at sampling site (K)

Tca = temperature at calibration (K)

Walton-Beckett Graticule

When ordering the Graticule for asbestos
counting, specify the exact disc diameter
needed to fit the ocular of the microscope
and the diameter (mm) of the circular count-
ing area. Instructions for measuring the di-
mensions necessary are listed:

(1) Insert any available graticule into the
focusing eyepiece and focus so that the grati-
cule lines are sharp and clear.

(2) Align the microscope.

(3) Place a stage micrometer on the micro-
scope object stage and focus the microscope
on the graduated lines.

(4) Measure the magnified grid length, PL
(L m), using the stage micrometer.

(5) Remove the graticule from the micro-
scope and measure its actual grid length, AL
(mm). This can be accomplished by using a
mechanical stage fitted with verniers, or a
jeweler’s loupe with a direct reading scale.

(6) Let D=100 p m. Calculate the circle di-
ameter, d. (mm), for the Walton-Beckett
graticule and specify the diameter when
making a purchase:

_ALxD

=
PL
Example: If PL=108 p m, AL=2.93 mm and
D=100 pm, then,

_2.93x100
108

(7) Each eyepiece-objective-reticle com-
bination on the microscope must be cali-
brated. Should any of the three be changed
(by zoom adjustment, disassembly, replace-
ment, etc.), the combination must be recali-
brated. Calibration may change if interpupil-
lary distance is changed. Measure the field
diameter, D (acceptable range: 1002 p m)
with a stage micrometer upon receipt of the

d

d =2.71mm

c
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graticule from the manufacturer. Determine
the field area (mm?2).
Field Area = A (D/2)2
If D=100 p m=0.1 mm, then
Field Area=A (0.1 mm/2)2=0.00785 mm?2

The Graticule is available from: Graticules
Ltd., Morley Road, Tonbridge TN9 IRN,
Kent, England (Telephone 011-44-732-359061).
Also available from PTR Optics Ltd., 145
Newton Street, Waltham, MA 02154 [tele-
phone (617) 891-6000] or McCrone Accessories
and Components, 2506 S. Michigan Ave., Chi-
cago, IL 60616 [phone (312)-842-7100]. The
graticule is custom made for each micro-
scope.

§1910.1001

COUNTS FOR THE FIBERS IN THE FIGURE

Structure No.

Count Explanation

1 | Single fibers all contained within
the circle.
Y2 | Fiber crosses circle once.

0 | Fiber too short.

2 | Two crossing fibers.

0 | Fiber outside graticule.

0 | Fiber crosses graticule twice.

12 | Although split, fiber only crosses
once.
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Figure 1: Walton-Beckett Graticule with some explanatory fibers.
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APPENDIX C TO §1910.1001 [RESERVED]

APPENDIX D TO §1910.1001—MEDICAL
QUESTIONNAIRES; MANDATORY

This mandatory appendix contains the
medical questionnaires that must be admin-
istered to all employees who are exposed to
asbestos above the permissible exposure
limit, and who will therefore be included in
their employer’s medical surveillance pro-
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gram. Part 1 of the appendix contains the
Initial Medical Questionnaire, which must be
obtained for all new hires who will be cov-
ered by the medical surveillance require-
ments. Part 2 includes the abbreviated Peri-
odical Medical Questionnaire, which must be
administered to all employees who are pro-
vided periodic medical examinations under
the medical surveillance provisions of the
standard.



1. NAME

2. SOCIAL SECURITY #

Occupational Safety and Health Admin., Labor §1910.1001
Part 1
INITIAL MEDICAL QUESTIONNAIRE
1 "z 3 & 57 & 7 T8 o

3. CLOCK NUMBER _
10 11 12

4. PRESENT OCCUPATION

5. PLANT

6. ADDRESS

(Zip Code)

8. TELEPHONE NUMBER

13 12 15

9. INTERVIEWER

10. DATE

11. Date of Birth

Month  Day  Year 22 23 24

12. Place of Birth

13. Sex 1. Male
2. Female

|

14. What is your marital status? 1. Single
2. Married
3. Widowed

15. Race 1. White 4.
2. Black 5.
3. Asian ___ 6.

16. What is the highest grade completed in school?

4. Separated/
Divorced

Hispanic
Indian
Other

(For example 12 years is completion of high school)

OCCUPATIONAL HISTORY

17A. Have you ever worked full time (30 hours
per week or more) for 6 months or more?

IF YES TO 17A:

B. Have you ever worked for a year or more in
any dusty job?

43

1. Yes ___ 2. No

1. Yes 2. No ____

3. Does Not Apply __
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Specify job/industry Total Years Worked _____
Was dust exposure: 1. Mild ____ 2. Moderate . 3. Severe

C. Have you even been exposed to gas or 1. Yes 2. No
chemical fumes in your work?
Specify job/industry Total Years Worked
Was exposure: 1. Mila 2. Moderate ___ 3. Severe

D. What has been your usual occupation or job--the one you have
worked at the longest?

1. Job occupation

2. Number of years employed in this occupation

3. Position/job title

4. Business, field or
industry

(Record on lines the years in which you have worked in any of these
industries, e.g. 1960-1969)

Have you ever worked:

YES NO
E. In a mine?..........iiiennennnns e i 1
F. IN @ QUALYY 2.t ottt iemaeneeennnn e [::] [::]
G. In @ founArY 2. .ot it it it it i eite e e [::] [::]
H. IN 8@ POLLEIY 2. vt ittt ettt e err e annes s [::] [::]
I. In a cotton, flax or hemp mill?........... (] (1
J.  WIth GSDESTOSP.cunruneraenennennaaneannans i_ (1
i8. PAST MEDICAL HISTORY
YES NO
A. Do you consider yourself to be in good health? [::] [::]
If "NO" state reason
B. Have you any defect of vision?............... ﬂ::] [::]
If "YES" state nature of defect
C. Have you any hearing defect?.................. [::] [:r]

If "YES" state nature of defect
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D. Are you suffering from or have you ever suffered from:

a. Epilepsy (or fits, seizures, convulsions)? [::] [_1
b. Rheumatic fever? 1 (3
c. Kidney disease? (1 (S
d. Bladder disease? i1 (1
e. Diabetes? (1 (1
f. Jaundice? [ (1}

19. CHEST COLDS AND CHEST ILLNESSES

19A. If you get a cold, does it usually go to your 1. Yes __ 2. No ___
chest? (Usually means more than 1/2 the time) 3. Don't get colds ___
20A. During the past 3 years, have you had any chest 1. Yes 2. No

illnesses that have kept you off work, indoors at
home, or in bed?

IF YES TO 20A:

B. Did you produce phlegm with any of these chest 1. Yes _ _ 2. No __
illnesses? . 3. Does Not Apply _

C. In the last 3 years, how many such illnesses Number of illnesses ___
with (increased) phlegm did you have which No such illnesses

lasted a week or more?

21. Did you have any lung trouble before the age of 1. Yes 2. No
167

22. Have you ever had any of the following?

1A. Attacks of bronchitis? 1. Yes ___ 2. No ___
IF YES TO 1A:
B. Was it confirmed by a doctor? Yes _ 2. No

Does Not Apply

W

C. At what age was your first attack? Age in Years
Does Not Apply
2A. Pneumonia (include bronchopneumonia)? 1. Yes 2. No

IF YES TO 2A:

B. Wag it confirmed by a doctor? 1. Yes ___ 2. No
3. Does Not Apply
C. At what age did you first have it? Age in Years

Does Not Apply
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23A.

24A.

25A.

26.

3A. Hay Fever?

I¥ YES TO 3A:
B. Was it confirmed by a doctor?

C. At what age did it start?

Have you ever had chronic bronchitis?
IF YES TO 23A:

Do you still have it?

Was it confirmed by a doctor?

At what age did it start?

Have you ever had emphysema?
IF YES TO 24A:

Do you still have it?

Was it confirmed by a doctor?

At what age did it start?

Have you ever had asthma?
IF YES TO 25A:

Do you still have it?

Was it confirmed by a doctor?

At what age did it start?

If you no longer have it, at what age did it

stop?

Have you ever had:

Any other chest illness?

If yes, please specify

W

[

-

w o

W

—

Yes 2. No

Yes _ 2. No
Does Not Apply

Age in Years
Does Not Apply

Yes 2. No

Yes __ 2. No
Does Not Apply

Yes __ 2. No
Does Not Apply

Age in Years
Does Not Apply

Yes 2. No

Yes _ 2. No
Does Not Apply

Yes __ 2. No
Does Not Apply

Age in Years
Does Not Apply

Yes 2. No

Yes __ 2. No
Does Not Apply

Yes __ 2. No
Does Not Apply

Age 1in Years
Does Not Apply

Age stopped
Does Not Apply

Yes 2. No

29 CFR Ch. XVII (7-1-01 Edition)
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B. Any chest operations? 1. Yes 2. No

1f yes, please specify

C. Any chest injuries? 1. Yes 2. No

If yes, please specify

27A. Has a doctor ever told you that you had heart 1. Yes 2. No
trouble?

IF YES TO 27A:

B. Have you ever had treatment for heart trouble 1. Yes __ 2. No ___
in the past 10 years? 3. Does Not Apply ___
28BA. Has a doctor ever told you that you had high 1. Yes 2. No

blood pressure?

IF YES TO 28A:
B. Have you had any treatment for high blood 1. Yes ___ 2. No

pressure (hypertension) in the past 10 years? 3. Does Not Apply

29. When d4id you last have your chest X-rayed? (Year)

25 26 27 28
30. Where did you last have your chest X-rayed (if known)?

What was the outcome?

FAMILY HISTORY

31. Were either of your natural parents ever told by a doctor that they had a
chronic lung condition such as:

FATHER MOTHER
1. Yes 2. No 3. Don't 1. Yes 2. No 3. Don't
Know Know
A. Chronic
Bronchitis? . R [ R
B. Emphysema? R - P P
C. Asthma? — —_— [
D. Lung cancer? —— PR -
E. Other chest
conditions R - N
F. Is parent currently alive?
G. Please Specify ____ Age if Living Age if Living

Age at Death Age at Death
__Don't Know Don‘t Know
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H. Please specify cause of death

COUGH

32A. Do you usually have a cough? (Count 1.
a cough with first smoke or on first
going out of doors. Exclude clearing
of throat.) [If no, skip to guestion
32C. ]

B. Do you usually cough as much as 4 to 1.
6 times a day 4 or more days out of
the week?

C. Do you usually cough at all on getting 1.
up or first thing in the morning?

D. Do you usually cough at all during the 1.
rest of the day or at night?

Yes _ 2. No
Yes _ _ 2. No
Yes __ 2. No
Yes 2. No

IF YES TO ANY OF ABOVE (32A, B, C, or D), ANSWER THE FOLLOWING. IF NO

TO ALL, CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE

E. Do you usually cough like this on most 1.
days for 3 consecutive months or more 3.
during the year?

F. For how many years have you had the cough?

33A. Do you usually bring up phlegm from your 1.
chest?
(Count phlegm with the first smoke or
on first going out of doors. Exclude
phlegm from the nose. Count swallowed
phlegm.) (If no, skip te 33C)

B. Do you usually bring up phlegm like this 1.
as much as twice a day 4 or more days
ont of the week?

C. Do you usually bring up phlegm at all on 1.
getting up or first thing in the morning?

D. Do you usually bring up phlegm at all 1.
during the rest of the day or at night?

IF YES TO ANY OF THE ABOVE (33A, B, C, or D), ANSWER THE
IF NO TO ALL, CHECK DOES NOT APPLY AND SKIP TO 34A.

E. Do you bring up phlegm like this on most
days for 3 consecutive months or more
during the year?

[N
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Yes 2. No

Does not apply

Number of years
Does not apply

Yes __ 2. No
Yes _ 2. No
Yes ___ 2. No
Yes __ 2. No
FOLLOWING:

Yes 2. No

Does not apply
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F. For how many years have you had trouble Number of years
with phlegm? Does not apply

EPISODES_OF COUGH AND PHLEGM

34A. Have you had periods or episodes of (in- 1. Yes 2. No
creased*) cough and phlegm lasting for 3
weeks or more each year?
*(For persons who usually have cough and/or

phlegm)
If YES TO 34A
B. For how long have you had at least 1 such Number of years _
episode per year? Does not apply _
WHEEZ ING
35A. Does your chest ever sound wheezy or
whistling
1. When you have a cold? 1. Yes ___ 2. No ___
2. Occasionally apart from colds? 1. Yes _ 2. No __
3. Most days or nights? 1. Yes __ 2. No

IF YES TO 1, 2, or 3 in 35A
B. For how many years has this been present? Number of years
: Does not apply

36A. Have you ever had an attack of wheezing 1. Yes _ 2. No ___
that has made you feel short of breath?

IF YES TO 36A
B. How o0ld were you when you had your first Age in years
such attack? Does not apply

C. Have you had 2 or more such episodes?

-

Yes 2. No

3. Does not apply

D. Have you ever required medicine or
treatment for the(se) attack(s)?

Yes _ 2. No
Does not apply

Wb

BREATHLESSNESS

37. If disabled from walking by any condition
other than heart or lung disease, please
describe and proceed to gquestion 39A.
Nature of condition(s)

38A. Are you troubled by shortness of breath when 1. Yes 2. No
hurrying on the level or walking up a
slight hill?
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IF YES TO 38A

B. Do you have to walk slower than people of 1.
your age on the level because of breath- 3.
lessness?

Yes 2. No

Does not apply

C. Do you ever have to stop for breath when 1. Yes ___ 2. No ___
walking at your own pace on the level? 3. Does not apply __

D. Do you ever have to stop for breath 1. Yes 2. No ___
after walking about 100 yards (or 3. Does not apply
after a few minutes) on the level?

E. Are you too breathless to leave the 1. Yes ___ 2. No __
house or breathless on dressing or 3. Does not apply ___
climbing one flight of stairs?

TOBACCO SMOKING
39A. Have you ever smoked cigarettes? (No 1. Yes 2. No ___
means less than 20 packs of cigarettes
or 12 oz. of tobacco in a lifetime or less
than 1 cigarette a day for 1 year.)
IF YES TO 39A

B. Do you now smoke cigarettes (as of 1. Yes ___ 2. No ___

one month ago) 3. Does not apply

C. How o0ld were you when you first started Age in years

reqgular cigarette smoking?

Does not apply

D. 1f you have stopped smoking cigarettes Age stopped -
completely, how old were you when you Check 1if still smoking ___
stopped? Does not apply o

E. How many cigarettes do you smoke per Cigarettes per day .
day now? Does not apply _

F. On the average of the entire time you Cigarettes per day s
smoked, how many cigarettes did you Does not apply -
smoke per day?

G. Do or did you inhale the cigarette smoke? 1. Does not apply s

2. Not at alil .
3. Slightly e
4. Moderately e
5. Deeply _
40A. Have you ever smoked a pipe regularly? 1. Yes 2. No

(Yes means more than 12 oz.
in a lifetime.)

of tobacco
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IF YES TO 40A:
FOR_PERSONS WHO HAVE EVER SMOKED A PIPE

B. 1. How 0ld were you when you started to

smoke a pipe regularly? Age
2. 1f you have stopped smoking a pipe Age stopped .
completely, how old were you when you Check if still
stopped? smoking pipe e
Does not apply —
C. On the average over the entire time you __ oz. per week (a standard
smoked a pipe, how much pipe tobacco did pouch of tobacco contains
you smoke per week? 1 1/2 oz.}

__. Does not apply

D. How much pipe tobacco are you smoking now? oz. per week
Not currently
smoking a pipe

E. Do you or did you inhale the pipe smoke? 1. Never smoked .
2. Not at all .
3. Slightly -
4. Moderately .
5. Deeply .
41A. Have you ever smoked cigars regularly?‘ 1. Yes __ 2. No ___
(Yes means more than 1 cigar a week for a
year)
IF YES TO 41A
FOR _PERSONS WHO HAVE EVER SMOKED CIGARS
B. 1. How o0ld were you when you started Age ___
smoking cigars regularly?
2. 1f you have stopped smoking cigars Age stopped .
completely, how old were you when Check if still
you stopped. smoking cigars o
Does not apply o
C. On the average over the entire time you Cigars per week .
smoked cigars, how many cigars did you Does not apply

smoke per week?

D. How many cigars are you smoking per week Cigars per week
now? Check if not

smoking cigars
currently

E. Do or did you inhale the cigar smoke? Never smoked

Not at all

Slightly

Moderately

Deeply

\md W

Signature Date
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10.

11.

12.

12A.

12B.

12C.

12D.

12E.

Part 2
PERIODIC MEDICAL QUESTIONNAIRE

NAME

29 CFR Ch. XVII (7-1-01 Edition)

SOCIAL SECURITY #

1 2 3 4 5 6 7 8
CLOCK NUMBER o
10 11 12 13 14 15
PRESENT OCCUPATION
PLANT
ADDRESS
(Zip Code)
TELEPHONE NUMBER
INTERVIEWER
DATE o o -
16 17 18 19 20 21
What is your marital status? 1. Single ____ 4. Separated/
2. Married Divorced
3. Widowed
OCCUPATIONAL HISTORY
In the past year, did you work 1. Yes 2. No
full time (30 hours per week
or more) for 6 months or more?
IF YES TO 12A:
In the past year, did you work 1. Yes 2. No
in a dusty job? 3. Does Not Apply
Was dust exposure: 1. Mild 2. Moderate 3.
In the past year, were you 1. Yes 2. No
exposed to gas or chemical
fumes in your work?
Was exposure: 1. Mild 2. Moderate 3.

In the past year,
what was your: 1. Job/occupation?

Severe

Severe

2. Position/job title?
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13.

13A.

13B.

14.

14A.

15A.

Occupational Safety and Health Admin., Labor §1910.1001
RECENT MEDICAL HISTORY
Do you consider yourself to
be in good health? Yes __ No
If NO, state reason
In the past year, have you
developed: Yes No
Epilepsy? -
Rheumatic fever? o
Kidney disease? i ;
Bladder disease? e
Diabetes?
Jaundice?
Cancer?
CHEST COLDS AND CHEST ILLNESSES
If you get a cold, does it usually go to your chest?
(Usually means more than 1/2 the time)
1. Yes 2. No ___
3. bon't get colds
During the past year, have you had
any chest illnesses that have kept you 1. Yes 2. No
off work, indoors at home, or in bed? . 3. Does Not Apply
IF YES TO 15A:
Did you produce phlegm with any 1. Yes 2. No _ -
of these chest illnesses? 3. Does Not Apply

15C.

16.

In the past year, how many such

illnesses with (increased) phleygm

did you have which lasted a week

or more?

RESPIRATORY SYSTEM

In the past year have you had:
Yes or No

Asthma

Bronchitis

Hay Fever

Other Allergies

53

Number of illnesses
No such illnesses

Further Comment on Positive

Answers
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Yes _or No

29 CFR Ch. XVII (7-1-01 Edition)

Further Comment on Positive

Pneumonia
Tuberculosis

Chest Surgery

Other Lung Problems

Heart Disease

Do you have:

Yes or No

Answers

Further Comment on Positive

Frequent colds
Chronic cough
Shortness of breath
when walking or
climbing one flight
or stairs

Do you:

Wheeze

Cough up phlegm

Smoke cigarettes

Date

APPENDIX E TO §1910.1001—INTERPRETATION
AND CLASSIFICATION OF CHEST ROENTGENO-
GRAMS—MANDATORY

(a) Chest roentgenograms shall be inter-
preted and classified in accordance with a
professionally accepted Classification sys-
tem and recorded on an interpretation form
following the format of the CDC/NIOSH (M)
2.8 form. As a minimum, the content within
the bold lines of this form (items 1 though 4)
shall be included. This form is not to be sub-
mitted to NIOSH.

(b) Roentgenograms shall be interpreted
and classified only by a B-reader, a board eli-
gible/certified radiologist, or an experienced
physician with known expertise in
pneumoconioses.

(c) All interpreters, whenever interpreting
chest roentgenograms made under this sec-
tion, shall have immediately available for
reference a complete set of the ILO-U/C
International Classification of Radiographs
for Pneumoconioses, 1980.

Signature
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Answers

Packs per day How many yealrs

APPENDIX F TO §1910.1001—WORK PRACTICES
AND ENGINEERING CONTROLS FOR AUTO-
MOTIVE BRAKE AND CLUTCH INSPECTION, DIS-
ASSEMBLY, REPAIR AND ASSEMBLY—MANDA-
TORY

This mandatory appendix specifies engi-
neering controls and work practices that
must be implemented by the employer dur-
ing automotive brake and clutch inspection,
disassembly, repair, and assembly oper-
ations. Proper use of these engineering con-
trols and work practices by trained employ-
ees will reduce employees’ asbestos exposure
below the permissible exposure level during
clutch and brake inspection, disassembly, re-
pair, and assembly operations. The employer
shall institute engineering controls and
work practices using either the method set
forth in paragraph [A] or paragraph [B] of
this appendix, or any other method which
the employer can demonstrate to be equiva-
lent in terms of reducing employee exposure
to asbestos as defined and which meets the
requirements described in paragraph [C] of
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this appendix, for those facilities in which no
more than 5 pairs of brakes or 5 clutches are
inspected, disassembled, reassembled and/or
repaired per week, the method set forth in
paragraph [D] of this appendix may be used:

[A] Negative Pressure Enclosure/HEPA Vacuum
System Method

(1) The brake and clutch inspection, dis-
assembly, repair, and assembly operations
shall be enclosed to cover and contain the
clutch or brake assembly and to prevent the
release of asbestos fibers into the worker’s
breathing zone.

(2) The enclosure shall be sealed tightly
and thoroughly inspected for leaks before
work begins on brake and clutch inspection,
disassembly, repair, and assembly.

(3) The enclosure shall be such that the
worker can clearly see the operation and
shall provide impermeable sleeves through
which the worker can handle the brake and
clutch inspection, disassembly, repair and
assembly. The integrity of the sleeves and
ports shall be examined before work begins.

(4) A HEPA-filtered vacuum shall be em-
ployed to maintain the enclosure under neg-
ative pressure throughout the operation.
Compressed-air may be used to remove as-
bestos fibers or particles from the enclosure.

(5) The HEPA vacuum shall be used first to
loosen the asbestos containing residue from
the brake and clutch parts and then to evac-
uate the loosened asbestos containing mate-
rial from the enclosure and capture the ma-
terial in the vacuum filter.

(6) The vacuum’s filter, when full, shall be
first wetted with a fine mist of water, then
removed and placed immediately in an im-
permeable container, labeled according to
paragraph (j)(4) of this section and disposed
of according to paragraph (k) of this section.

(7) Any spills or releases of asbestos con-
taining waste material from inside of the en-
closure or vacuum hose or vacuum filter
shall be immediately cleaned up and dis-
posed of according to paragraph (k) of this
section.

[B] Low Pressure/Wet Cleaning Method

(1) A catch basin shall be placed under the
brake assembly, positioned to avoid splashes
and spills.

(2) The reservoir shall contain water con-
taining an organic solvent or wetting agent.
The flow of liquid shall be controlled such
that the brake assembly is gently flooded to
prevent the asbestos-containing brake dust
from becoming airborne.

(3) The aqueous solution shall be allowed
to flow between the brake drum and brake
support before the drum is removed.

(4) After removing the brake drum, the
wheel hub and back of the brake assembly
shall be thoroughly wetted to suppress dust.
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(5) The brake support plate, brake shoes
and brake components used to attach the
brake shoes shall be thoroughly washed be-
fore removing the old shoes.

(6) In systems using filters, the filters,
when full, shall be first wetted with a fine
mist of water, then removed and placed im-
mediately in an impermeable container, la-
beled according to paragraph (j)(4) of this
section and disposed of according to para-
graph (k) of this section.

(7) Any spills of asbestos-containing aque-
ous solution or any asbestos-containing
waste material shall be cleaned up imme-
diately and disposed of according to para-
graph (k) of this section.

(8) The use of dry brushing during low pres-
sure/wet cleaning operations is prohibited.

[C] Equivalent Methods

An equivalent method is one which has suf-
ficient written detail so that it can be repro-
duced and has been demonstrated that the
exposures resulting from the equivalent
method are equal to or less than the expo-
sures which would result from the use of the
method described in paragraph [A] of this ap-
pendix. For purposes of making this com-
parison, the employer shall assume that ex-
posures resulting from the use of the method
described in paragraph [A] of this appendix
shall not exceed 0.016 f/cc, as measured by
the OSHA reference method and as averaged
over at least 18 personal samples.

[D] Wet Method.

(1) A spray bottle, hose nozzle, or other im-
plement capable of delivering a fine mist of
water or amended water or other delivery
system capable of delivering water at low
pressure, shall be used to first thoroughly
wet the brake and clutch parts. Brake and
clutch components shall then be wiped clean
with a cloth.

(2) The cloth shall be placed in an imper-
meable container, labelled according to para-
graph (j)(4) of this section and then disposed
of according to paragraph (k) of this section,
or the cloth shall be laundered in a way to
prevent the release of asbestos fibers in ex-
cess of 0.1 fiber per cubic centimeter of air.

(3) Any spills of solvent or any asbestos
containing waste material shall be cleaned
up immediately according to paragraph (k)
of this section.

(4) The use of dry brushing during the wet
method operations is prohibited.

APPENDIX G TO §1910.1001—SUBSTANCE TECH-
NICAL INFORMATION FOR ASBESTOS—NON-
MANDATORY

I. Substance Identification

A. Substance: ‘‘Asbestos” is the name of a
class of magnesium-silicate minerals that
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occur in fibrous form. Minerals that are in-
cluded in this group are chrysotile, crocid-
olite, amosite, tremolite asbestos,
anthophyllite asbestos, and actinolite asbes-
tos.

B. Asbestos is used in the manufacture of
heat-resistant clothing, automative brake
and clutch linings, and a variety of building
materials including floor tiles, roofing felts,
ceiling tiles, asbestos-cement pipe and sheet,
and fire-resistant drywall. Asbestos is also
present in pipe and boiler insulation mate-
rials, and in sprayed-on materials located on
beams, in crawlspaces, and between walls.

C. The potential for a product containing
asbestos to release breatheable fibers de-
pends on its degree of friability. Friable
means that the material can be crumbled
with hand pressure and is therefore likely to
emit fibers. The fibrous or fluffy sprayed-on
materials used for fireproofing, insulation,
or sound proofing are considered to be fri-
able, and they readily release airborne fibers
if disturbed. Materials such as vinyl-asbestos
floor tile or roofing felts are considered non-
friable and generally do not emit airborne fi-
bers unless subjected to sanding or sawing
operations. Asbestos-cement pipe or sheet
can emit airborne fibers if the materials are
cut or sawed, or if they are broken during
demolition operations.

D. Permissible exposure: Exposure to air-
borne asbestos fibers may not exceed 0.2 fi-
bers per cubic centimeter of air (0.1 f/cc)
averaged over the 8-hour workday.

II. Health Hazard Data

A. Asbestos can cause disabling respiratory
disease and various types of cancers if the fi-
bers are inhaled. Inhaling or ingesting fibers
from contaminated clothing or skin can also
result in these diseases. The symptoms of
these diseases generally do not appear for 20
or more years after initial exposure.

B. Exposure to asbestos has been shown to
cause lung cancer, mesothelioma, and cancer
of the stomach and colon. Mesothelioma is a
rare cancer of the thin membrane lining of
the chest and abdomen. Symptoms of meso-
thelioma include shortness of breath, pain in
the walls of the chest, and/or abdominal
pain.

III. Respirators and Protective Clothing

A. Respirators: You are required to wear a
respirator when performing tasks that result
in asbestos exposure that exceeds the per-
missible exposure limit (PEL) of 0.1 f/cc.
These conditions can occur while your em-
ployer is in the process of installing engi-
neering controls to reduce asbestos exposure,
or where engineering controls are not fea-
sible to reduce asbestos exposure. Air-puri-
fying respirators equipped with a high-effi-
ciency particulate air (HEPA) filter can be
used where airborne asbestos fiber con-
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centrations do not exceed 2 f/cc; otherwise,
air-supplied, positive-pressure, full facepiece
respirators must be used. Disposable res-
pirators or dust masks are not permitted to
be used for asbestos work. For effective pro-
tection, respirators must fit your face and
head snugly. Your employer is required to
conduct fit tests when you are first assigned
a respirator and every 6 months thereafter.
Respirators should not be loosened or re-
moved in work situations where their use is
required.

B. Protective clothing: You are required to
wear protective clothing in work areas where
asbestos fiber concentrations exceed the per-
missible exposure limit.

IV. Disposal Procedures and Cl