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l. BACKGROUND

A new issuance, FSIS Directive 4791.8, Air Contaminants Safety Awareness Program,
has been developed. This directive issues guidelines for developing and managing an
air contaminants safety awareness program. Exposure limits for air contaminants are
found in 29 CFR 1910.1000, Air Contaminants. A copy of this CFR section is
distributed with FSIS Directive 4791.8 for referencing convenience.

. CANCELLATION

Cancel this transmittal sheet when the directive is filed and the copy of
29 CFR 1910.1000 is received to use as needed. For recordkeeping purposes, users
may retain or destroy this transmittal sheet.
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UNITED STATES DEPARTMENT OF AGRICULTURE

FOOD SAFETY AND INSPECTION SERVICE
WASHINGTON, DC

FSIS DIRECTIVE 47918 | 6/19/96

AIR CONTAMINANTS SAFETY AWARENESS PROGRAM
. PURPOSE

This directive contains general provisions and guidelines to develop and manage an air
contaminants safety awareness program.

I, (RESERVED)
. REASON FOR ISSUANCE

This directive establishes a program to monitor, detect, and report FSIS employee
exposure to harmful air contaminants in plant environments.

V. REFERENCES

FSIS Directive 4293.1, Personnel Records
FSIS Directive 4339.2, Medical Examinations for Employees Exposed to Hazardous
Employment Conditions

FSIS Directive 4791.1, Basic Occupational Safety and Health Program

FSIS Directive 4791.5, Hazard Communication Program

FSIS Directive 4810.1, Injury Compensation

29 CFR 1910.1000, Air Contaminants

29 CFR 1910.1200, Hazard Communication

29 CFR 1960, Basic Program Elements for Federal Employee Occupational Safety
and Health Programs and Related Matters

Executive Order 12196, Occupational Safety and Health Program for Federal Employees

V. FORMS AND ABBREVIATIONS
CFR Code of Federal Regulations
IH Industrial Hygienist
lIC Inspector-In-Charge
10 Inspection Operations
IP International Programs
MSDS Material Safety Data Sheet
OSHA Occupational Safety and Health Administration
OSH Occupational Safety and Health
PELS Permissible Exposure Limits
RP Regulatory Programs
FSIS Form 4791-17, Log of Federal Occupational Injuries and llinesses
DISTRIBUTION: OPI:
All Inspection Offices; All Inspectors; IO — Resource Management Staff

Plant Management; PRD; Union Officials



VI. POLICY

It is FSIS policy to assure that safe and healthful working conditions are provided for all
FSIS employees.

VII. COVERAGE AND APPLICABILITY

This directive covers all field employees with regulatory functions in 10O, IP, and RP and
applies to all FSIS employees required to work in or visit official plant locations where
hazardous chemicals or toxic materials are used. NOTE: This directive does not cover
FSIS employees who are or may have been exposed to biological contaminants while
working in or visiting a plant.

VIIL. DEFINITIONS

A. Air Contaminant. A toxic or hazardous material, chemical, or substance
listed in 29 CFR 1910.1000. (EXAMPLES: ammonia, carbon dioxide, carbon
monoxide, and chlorine.)

B. Chemical Badge. (Also called a detector tube.) A device that measures
exposure levels of hazardous chemicals and toxic materials.

C. Exposure. Field employees with regulatory functions who are subjected
by any route of entry including inhalation, ingestion, skin contact, and absorption during
employment to a chemical or material that is a physical or health hazard. This includes
potential (EXAMPLES: accidental or possible) exposure.

D. Hazardous Chemical. Any chemical that OSHA has determined is a
physical or health hazard.

E. Industrial Hygienist. A person with the academic knowledge and
experience to determine the effects upon health of chemicals and physical agents under
various levels of exposure. The IH is involved in monitoring, engineering, and analyzing
methods to detect the extent of exposure for hazard control purposes.

F. Regional OSH Official. The full-time 10 employee serving as the IO
safety and health expert at the regional level.

G. 10 Safety and Health Manager. The full-time 10 employee serving as the
primary and technical safety and health expert within 10.

H. Material Safety Data Sheet. Written or printed material on a hazardous
chemical that is prepared according to the OSHA standard in 29 CFR 1910.1200.

l. Toxic Material. A material in a concentration or an amount exceeding

the permissible limit established by OSHA, or that is of such toxicity it constitutes a
recognized immediate or potential hazard.
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FSIS DIRECTIVE 4791.8
IX. AIR CONTAMINANTS MONITORING

The in-plant supervisor or IIC, with assistance from the field office staff and Regional
OSH Official, takes the following actions to effectively monitor exposure to air
contaminants. (NOTE: A mechanical engineer, IH, or other qualified person may be
used in the review and assessment process if determined to be necessary by the
Regional OSH Official and the 10 Safety and Health Manager.)

A. Monitors Workplaces. Conducts an air contaminants exposure review
and assessment of the assigned plant when:

1. New hazardous chemicals are introduced into plant operations.

2. Employees complain of sore throats, headaches, or eyes and nose
irritations, and air contaminants are suspected as the cause.

B. Surveys Workplaces. Determines if exposure to air contaminants exists
within the plant by reviewing and assessing the:

1. Ventilation system (i.e., exhaust fans ratings and make-up air
supply capacities) design (i.e., blueprints and mechanical engineer reports).

2. Results of OSH inspections and IH surveys.

3. Results of the Air Contaminants Safety Awareness Program
reviews and assessments of the plant's existing ventilation system, OSH inspections,
and IH surveys. This allows the supervisor or IIC to identify areas within the plant that
routinely handle, use, or store hazardous chemicals or toxic materials and determine if
the identified areas are equipped with a ventilation system that provides a workplace
environment free from known air contaminants.

C. Reviews the Logs of On-Duty Injuries and llinesses (FSIS
Forms 4791-17). Reviews and analyzes FSIS Forms 4791-17 for FSIS employees
assigned to work in plants where hazardous chemicals or toxic materials are routinely
present in order to identify over-exposure possibilities.

D. Protects Employees From Exposure. Reviews FSIS Directive 4791.5
including the most up-to-date MSDS's and makes periodical OSH inspections to assess
that:

1. Plant management is adhering to the MSDS guidelines for using
hazardous chemicals.

2. Incompatible hazardous chemicals are not being mixed by plant

employees, especially housekeeping personnel, resulting in employee exposure to air
contaminants.
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X. AIR CONTAMINANTS EXPOSURE PROCEDURES

Air contaminants exposure conditions for a safe and healthy workplace are to be initially
measured according to the OSHA standards in 29 CFR 1910.1000. When an unhealthful
air contaminant exposure condition is suspected in the plant, the supervisor or IIC will
issue chemical-direct reading badges or detector tubes for a specific known airborne
contaminant such as ammonia, carbon dioxide and chlorine, to be worn by FSIS
employees assigned to the suspected work areas. (NOTE: Chemical-direct reading
badges or detector tubes for known airborne contaminants are issued through the
Regional OSH Official. However, all known chemicals' airborne contaminant
concentrations cannot be determined by direct reading badges or detector tubes.) The
following exposure procedures and guidelines apply.

A. If a chemical badge or tube indicates levels of chemical exposure above
OSHA PELS, the supervisor or IIC shall ensure that the employee's amount and
duration of exposure to any air contaminant is limited to those levels specified in 29
CFR 1910.1000. The supervisor or |IC will:

1. Conduct immediate withdrawal of employees from the affected
work area(s), as necessary, to assure that employees are no longer exposed to a
chemical above PELS.

2. Inform plant management of the withdrawal of FSIS employees
from the affected areas, the circumstances, and the plan to return to duty when
concentration of the chemical no longer exceeds PELS.

3. Contact the immediate supervisor. The supervisor will contact the
Regional OSH Official. The Regional OSH Official immediately becomes involved to
resolve the exposure problem. (NOTE: A mechanical engineer, IH, or other qualified
person may be used in the air contaminant exposure evaluation if determined to be
necessary by the Regional OSH Official and the 10 Safety and Health Manager.)

B. If a chemical badge or tube indicates levels of chemical exposure safely
below OSHA PELS, but FSIS employees continue to complain of headaches, sore eyes,
sore throats or other physical aches, the supervisor or |IC requests the area supervisor to
contact the Regional OSH Official. The Regional OSH Official immediately becomes
involved to resolve the suspected exposure problem. (NOTE: A mechanical engineer,
IH, or other qualified person may be used in the suspected air contaminant exposure
evaluation if determined to be necessary by the Regional OSH Official and the 10 Safety
and Health Manager.)

C. If the air contaminants in the FSIS employee work areas are not known,
but FSIS employees complain of physical symptoms similar to those described in
subparagraph B., follow the same procedures in subparagraph B. The Regional OSH
Official immediately becomes involved to resolve the exposure problem. (NOTE: A
mechanical engineer, IH, or other qualified person may be used in the suspected air
contaminant exposure evaluation if determined to be necessary by the Regional OSH
Official and the 10 Safety and Health Manager.)
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FSIS DIRECTIVE 4791.8
XI. COMMUNICATING WITH PLANT MANAGEMENT

When an air contaminant exposure condition is determined by any means including
OSH inspections and IH surveys, the in-plant supervisor or |IC with assistance from the
field office staff and the Regional OSH Official, shall immediately contact and meet with
plant management. The in-plant supervisor, |IIC, and/or area supervisor shall:

A. Implement administrative controls as needed, and recommend to plant
management that engineering controls or other controls be implemented to abate the air
contaminant problem. (EXAMPLES: Administrative controls would be work practice
changes or modifications, and engineering controls would be ventilation changes,
chemical substitution, process isolation, and equipment modifications.)

B. Recommend to plant management when controls listed in subparagraph
A. are not feasible to achieve full abatement, that protective equipment or other
protective measures (EXAMPLES: installing gas alarms at work stations and
establishing a gas detectors/monitors exposure program) be implemented to keep the
exposure within OSHA PELS.

C. Inform plant management of the withdrawal of FSIS employees from the
plant to the extent necessary to assure FSIS employee protection.

XIl. MEDICAL EVALUATION

Medical tests and medical monitoring shall be established and provided for FSIS
employees required to conduct work tasks in plants where IH tests or OSH inspections
have confirmed exposure over the PELS or FSIS employees have complained of
physical symptoms similar to those described in Subparagraph X. B.

A. Physician. The required medical tests and medical monitoring shall be
supervised by a physician and the extent of the medical services provided will be
dictated by the FSIS employee's exposure to the hazardous chemical. The employee
should provide the physician with information related to the chemicals (i.e., copies of
MSDS's) to which he or she was exposed, the nature of the symptoms experienced,
and the results of any IH surveys or air contaminant sampling performed at the duty
location related to the air contaminant exposure.

B. Workplace Injuries. FSIS employees injured from exposure to air
contaminants of hazardous chemicals, confirmed by IH tests or OSH inspections to
have been over the PELS, are classified as workplace injuries or illnesses. See FSIS
Directive 4810.1 for compensation benefits and claim filing instructions.

XIil. RECORDKEEPING
Keep the testing and monitoring results records used to determine exposure to air
contaminants for the duration of the affected employee's employment plus 30 years. All

employee medical records on medical tests and medical monitoring are confidential and
are kept according to FSIS Directive 4293.1.
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XIv. ASSISTANCE AND CONSULTATION

Field supervisors needing immediate assistance or consultation to determine whether
exposure to hazardous employment conditions exists in their field workplaces may
contact an OSH Official or the IO Safety and Health Manager directly. IP and RP field
employees who work in or visit a meat, poultry, or egg products plant may request
assistance from the Regional OSH Official. They may contact an in-plant supervisor or
lIC, or the Area or Regional Office. NOTE: FSIS employees have the right to report air
contaminants exposure conditions in their workplace environments to appropriate OSH
officials.

ot e

Deputy Administrator
Administrative Management
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29 CFR 1910.1000
Air Contaminants:

An employee"s exposure to any substance listed in Tables z-1,
z-2, or z-3 of this section shall be limited in accordance with
the requirements of the following paragraphs of this section.

(a) Table z-1:

(1) Substances with limits preceded by **Cc’’- 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 iIs not feasible, then
the ceiling shall be assessed as a 15-minute time weighted
average exposure which shall not be exceeded at any time
during the working day.

(2) Other substances-8-hour Time Weighted Averages. An
employee®s exposure 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 iIn 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 exceed the 8-hour time
weighted average limit given for that substance in Table
Z-2.

(2) Acceptable ceirling 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 acceptable ceiling
concentration limit given for the substance in the table,
except for a time period, and up to a concentration not
exceeding the maximum duration and concentration allowed in
the column under "acceptable maximum peak above the
acceptable ceiling 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 compensated by exposures to concentrations
less than 10 ppm so that the cumulative exposure for the

entire 8-hour work shift does not exceed a weighted average

of 10 ppm.

(¢) Table Z2-3. An employee’s exEosure to any substance listed in
Table z-3, i1n 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 computation 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 determine whether an employee iIs 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 = (CaTa *+ Cbt + . . .CnTn) + 8
Where :

E is the equivalent exposure for the working shift.

C 1s 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 1nvolved.

(ii) To i1llustrate the formula prescribed i1n paragraph

(d) (1) (i) of this 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 i1s subject to the following
exposure:

Two hours exposure at 150 ppm
Two hours exposure at 75 ppm
Four hours exposure at 50 ppm

Substituting this information in the formula, we have
(2x 150 + 2 x 75 + 4 x 50) + 8 = 81.25 ppm

Since 81.25 ppm is less than 100 ppm, the 8-hour time
weighted average limit, the exposure Is acceptable.
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(2)

(i) in case of a mixture of air contaminants an employer
shall compute the equivalent exposure as follows:

Em = (C1L +L1 +C2 +12) +. . .(cn + Ln)

Where :

Em Is the equivalent exposure for the mixture.

Cc is the concentration of a particular contaminant.

L 1s the exposure limit for that substance specified in
subpart Z of 29 CFR part 1910.

The value of Em shall not exceed unity (1).

(ii) To i1llustrate the formula prescribed in paragraph
(d) (2) (1) of this section, consider the following exposures:

Actual con-

centration 8-hour Twa
Substance of 8-hour PEL (ppm)
exposure
(ppm)

B sossssnsssnssnnssnnnnnnnnns 500 1,000
C tirnssssssssssnssnnnnnnnnns 45 200
D susensnsennsassnnsnnnnnnnnns 40 200

Substituting in the formula, we have:

Em=500+1, 000+45+200+40+200

Em=0.50040.225+0.200

Em=0.925

Since Em is less than unity (1), the exposure combination is
within acceptable limits.

(e) To achieve compliance with paragraphs (@) through (d) of this
section, administrative or engineering controls must first be
determined and implemented 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 equipment and/or technical
measures used for this purpose must be approved for each
particular use by a competent industrial hygienist or other
technically qualified person. Whenever respirators are used,
their use shall comply with 1910.134.

(£) Effective dates. The exposure limits specified have been in

effect with the method of compliance specified iIn paragraph (e)
of this section since May 29, 1971.

Page 3



Table Z-1. -

Limits for Air Contaminants

Substance CAS No. (e) ppn (a) (1)} mg/m3 (b) {1} SKin designation
Acetaldehyde ... 75-07-0 200 360 | saseeanaaseasanans
Acetic acid ..iuas . 64-19-7 10 25
Aoetio anhydride 108-24-7 5 20
Acetons . . ....... 67-64-1 1000 2400 | ssesessssasssanas
Acetonitrile 75-05-8 40 74 T
2-Aoetylaminofluorine; see 53-96-3
1910.1014.

Aoetylene dichloride; see 1,2-
Dichlorocethylene.
Aoetylene tetrabromide 79-27-6 1 14
ACr0lein sissssassssssasaas . 107-02-8 0.1 0.25 | suunn
Acrylamide .sissessnssssnnasnsnnnns 79-06-1 0.3 X
Aorylonitrile; see 1910.1045 ..... 107-13-1
Aldrin ... ciiii i e 309-00-2 [ suvuwssnnsnannnnanns 0.25 X
Allyl aloohol 107-18-6 a 5 X
Allyl ohloride 107-05-1 1 3
Allyl glyoidyl ether (AGB) 106-92-3 (©)10 (C) 45
Allyl propyl disulfide 2179-59-1 12
alpha-Alumina .... 1344-28-1
Total dust ..... 15 goo oo
Respirable fraation 5
Aluminum, metal (as Al) 7429-90-5
Total dust ..iicevnesnnnss 15 | sesessssesunusses
Respirable fraotion ............ | | diiiieeaaaanaaaa e 5
4-Aminodiphenyl; see 1910.1011 ... 92-67-1
2-Aminoethancl; see Ethanolamine.
2-Aminopyridine ..iveiessnnnssannss 504-29-0 0.5 2 | sessssnssssses
Ammonia ..iassssssssans 7664-41-7 50 35 | sssssnsrsssanas
Ammonium sulfamate ... 7773-06-0
Total AuSEt ....coveeetennns Y. Frssrsssrsaaanar a 15
Respirable fraotion .....iuuuuss 5
n~Amyl acetate .isvssssssassassans 628-63-7 100 525
sea-Amyl Acetate ...uuas . 626-38-0 125 650
Aniline and homologs . 62-53-1 5 19
Anisidine Lo-, p-isomers) ..ssssss 29191-52-4 I - B 0.5
Antimony and oompounds (as §b) ... 7440-36-0 0OD0ODOOOO0O0 00000 0.5
ANTU (alpha Naphthylthiourea) .... 86-88-4 gcoooocoo o Qoooo oo 0.3
Arsenic, inorganic compounds (as 7440-38-2
As); see 191¢0.1018.
Arsenio, organic oompounds (as As) 7440-38-2 05 | avessencnnnnnnnas
Ar#ine sesssssssssssannssnnannnnns 7784-42-1 0.05 6.2 | sesessnenenananas
Asbestos; see 1910.1001 {a})
Azinphos-methyl ....ivissnnnnnnnns 86-50-0 0.2 X
Barium, soluble oompounds (as Ba) 7440-39-3 0.5 | veviiiiiiinaaaas
Barium sulfate ....icviveevnnsnnsns 7727-43-7
Total dust .ivsisssssnnsas 15
Respirable fraotion e 1 < 2
Benomyl .sicssssssasssnssnnnas 17804-35-2
Total dust ..... 15
Respirable fraotion .. . 5
Benzene; see 1910.1028 . 71-43-2
See Table z-2 €or the limits
applicable in the operations or
zac}stors excluded in 1910.1028
d
Benzidine; see 1910.1010 .ssvussnss 92.87-5
p-Benzoquinone; see Quinone.
Benzo (a)pyrens; see Coal tar pitch
volatiles.
Benzoyl pPeroxXide ..cessssassssnnns 94-36-0 | sovvuns 00000000060 . 5
Benzyl ohloride 100-44-7 1 5
Beryllium and beryllium oompounds 7440-41-7 Scooooc oo {2h
(as Be).
Biphenyl; see Diphenyl.
Bismuth telluride, Undoped ....... 1304-82-1
Total dust ..iviveiessnnsssnnnsnns cc00b000000 6000000 15 | cisssenssnsanaaas
Respirable fraction .sawawwnwwaas | | o 5
Boron oxide .iisssssinssanss . 1303-86-2
Total dust ....... 15
Boron trifluoride ...vessssssssans 7637-07-2 (c)1 {c)3
Bromine ..issssssssss 7726-95-6 0.1 0.7
Bromoform ssssssssssnass 75-25-2 0.5 5
Butadiene (1,3-Butadiene) ........ 106-99-0 1000 2200
Butanethiol; see Butyl meroaptan.
2-Butanono (Methyl ethyl ketone) 78-93-3 200 590
2-Butoxyethanol .iissssssssssnnnns 111-76-2 50 240
0-BUtyl-acotat® sisssssssassaasans 123-86-4 150 710
860-Butyl acetate ...ciussnnassans 105-46-4 200 950
tert-Butyl acetate 540-88-5 200 950
n-Butyl aloohol ............. 71-36-3 100 300
sec-Butyl aloohol .. 78-92-2 150 450
tert-Butyl aloohol . 75-65-0 100 300
Butylamine ...evssssssssssnnsnnnss 109-73-9 (©)5 (Y15
tert-Butyl chromate (as Cro03) 1189-85-1 sssssrassssenannns (©)o.1
a~Butyl glyoidyl ether (BGE) ..... 2426-08-6 50 270
Butyl mercaptan ..sssssssssssssnns 109-79-5 10 35
p-tert-Butyltolusae ......isissssss 98-51-1 10 60
Cadmium (as Cd); see 1910.1027 . 7440-43-9
Zaloium carbonate . 1317-65-3
Total dust ..vsierwansas [ e 15
Respirable fraotion . 5
Caleium hydroxide ...cceesssnnnnns 1305-62-0
Total dust .sassssssssss 15
Respirable fraotion . 5
Caloium OXidE saesnsssnns 1305-78-8 5
Caleium silicate sraan 1344-95-2
Total dust ..... 15
Respirable fraotion 5
Zaloium sulfate ....... 7778-18-9

Total dust .uiseesssssssssssssas




Table Zz-1.

= Limits for Air Contaminants

Substance CAS No. (e) ppm (a) {1} mg/m3 (b) {1} Skin designation
Respirable fraotion ......eeeusas 5
Camphor, synthetio ..vvusessassssss 76-22-2 2
Carbaryl (Sevin) 63-25-2 s
Carbon black 1333-86-4 3.8
Carbon dioxide 124-38-9 9000
Carbon disulfids srusssnvsnansnnnns 75-15-0 ({z2hH
Carbon monoxide ................. 630-08-0 585
Carbon tetrachlo 56-23-5 ({2}
Celluleose ... .. 9004-34-6
Total AuUBEt .isvsssasass 15
Respirable fraotion 5
Chlordane sussssssassssnnsns 57-74-9 0.5
Chlorinated camphene 8001-35-2 0.5
Chlorinated diphenyl oxide ..uausns 55720-99-5 0.5
ChIOriNS susvessunnsssnnassnnnsnnns 7783-50-5 (¢)1 ()3
Chlorine dioxide . 10049-04-4 0.1 0.3
Chlorine trifluoride 7790-91-2 (©)0.1 (C)o.4
Chloroaoetaldehyde ...civviinnnnnns 107-30-0 (cy1 ()3
a-Chloroaoetophenone (Phenacyl 532-27-4 0.05 0.3
ohloride).
Chlorobenzene .usssssssssssssasnss 108-80-7 75 350
o-Chlorobenzylidene malononitrile 2698-41-1 0.05 0.4
Chlorobromomethane ..iesssssassnns 74-97-5 200 105¢0
2-Chlero-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
ohlorohydrin.
Chloroethylene; see Vinyl chloride
Chloroform (Trichloromethane) .... 67-66-3 (C)50 (C)240
bis (Chloromethyl) ether; see 542-88-1
1910.1008.
Chloromethyl methyl ether; see 107-30-2
1910.1006.
1-Chloro-l-nitropropane® ..ssssssss 600-25-9 ao 100
Chloropiorin suseessssssnass 76-06-2 0.1 0.7
beta-Chloroprene ....ueessssssnnns 126-99-8 25 90
2-Chloro-6-(trichloromethyl) 1929-82-4
pyridine.
Total dust . [T 15
Respirable fraotion ............ 5
Chromic acid and chromates (as ({a}) ({2}
Cro3) .,
Chromium {II) oompounds.
(AS OF) snesssnsnsssarsnnsnnnnns 7440-47-3 0.5
Chromium {(III) oompounds.
(AS Cr) wuvunnssssnsnnnnnnnnnnsns 7440-47-3 srsssrsEssaEanaEas 0.5
Chromium metal and imsol. salts 7440-47-3 1
(as Cr).
Chrysene; see Coal tar pitch
volatiles.
Clopidol 2971-90-6
Total dust ..... is
Respirable fraotion .........uus [
Coal dust (lens than 5% §402), (3h
respirable fraotion.
Coal dust (greater tham or equal ((3h
to s% Sio2), respirable fraotion.
Coal tar pitoh volatiles (benzene 65966-93-2 erssssssssEEEEEEEs 0.2 frsasasasasanaan
soluble fraotion), anthracens,
BaP, phenanthrene, acridine,
ohrysene, pyrene.
Cobalt metal, dust, and fume (as 7440-48-4 0.1
Co) .
Joke oven emissions; see 1910.1029.
JOPPOr sisssssssssssssssnnssnasnns 7440-50-8
Fume (as Cu) sivennnnsnnsnnnnnss 0.1 sarsarsaEaEEaEEan
Dusts and mists (as Cu) ........ 1
Jotton dust {e}; see 1910.1043 1
rag herbioide (Sesone) .....iuanas 136-78-7
Total dust .iiesssssnsssnsnnnsns 15
Respirable fraotion 5
lresol, a@ll iSOMErS ..vuwsssnssssss 1319-77-3 5 22 K
Jrotonaldehyde ....iisisnsnsnasans 123-73-9; 2 6
4170-30-3
JUMON® ssssssssssasassnsssnnnnnnnn 98-82-8 50 245 K
dyanides (as CN) ({4}) 5
Jyolohexans ..isssss 110-82-7 300 1050
yclohexanol 108-93-0 50 200
Jyolohexanons 108-94-1 50 200
Jyclohexene .....a 110-83-8 300 1018
Jyclopentadiene ..iissssssasnasanan 542-92-7 75 200
3,4-D (Dichlorophenoxyacetic aclid) 94-75-7 ErssssasasEsEaEaan 10
Jecaborane sssssssssssssssssssnans 17702-41-8 05 0.3
Jemeton (Systox) B8065-48-3 | .iiansansssssamans 0.1
Jiacetone aloohol (4-Hydroxy-4- 123-42-2 50 240
methyl-2-pentanone) .
1,2-Diaminocethane; see
Ethylenediamine.
Jiazomethane sisesssssssssssnnnnsns 334-88-3 0.2 0.4 T
JiBOraANeG saiissanssarisaanaaaraaas 19287 -45.7 0.1 0.1 cerecvens
1,2-Dibromo-3-chloropropane (CBCP) ¢6-12-8
; see 1910.1044.
L,2-Dibromoethane; see Ethylene
dibromide.
libutyl phosphate ...iivsvssnnnnns 107-66-4 1 5
libutyl phthalate 84-74-2 5
>-Dichlorobenzene 95-50-1 (C) 50 (¢)3o00
2-Dichiorobenzene 106-46 -7 450 s s s s ssEEEsEEEas
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Table z-1.

- Limits for Air Contaminants

[ Substance CAS No. (e) ppw (a) {1) ng/m3 (b) {1} Skin designation
!3,3'~Dichloroboh:idino; soe 91-94-1
1910.2007.
Dichlorodifluoromethane .....uuuss 78-71-8 1000 4950
1,3-Dichloro-5,5-dimethyl 118-52-§ srssssssEsEsEEEEas 0.2
hydantoin.
Dichlorodiphenyltrichloroethane 50-29-3 farasssEassEaasaa 1 X
(DDY) .
1,1-Dichlorcethane .....ueevuunnns 75-34-3 100 400 srsasararsEsEEana
1.2-Diohloroethans; see Ethylene
dichloride.
1.2-Diohloroethylene ...... 540-59-0 200 790
Diohloroethyl ether ....... 111-44-4 (C)1is (¢) 90 X
Diochloromethane; see Methylane
ohloride.
Dichloromonofluoromethane ...ssuss 75-43-4 1000 4200 srssrasEraEEaEEas
1,1-Dichloro-l-nitroethane ....... 594-72-9 (c)io (cyso | ..., .
1.2-Diohlotopropane; see Propylene
dischloride.
Dichlorotetrafluorocethane e 76-14-2 1000 7000 srssasrssasEanaas
Diohlorvoe (DDVP) suuwssnsnsnsssnss 62-73-7 1 X
Dioyolopentadienyl IrON ..iiesansns 102-54-5
Total dust ..iiveiassnnnsans S
Respirable fraotion .. 5
Dieldrin .iiiisssas 60-57-1 0.25 X
Diethylamine .. 109-89-7 25 15 | rrreErrTrTr
2-Diethylaminosthanol ..... . 100-37-8 10 50 X
Diethyl ether; see Ethyl ether.
Difluorodibromomethane .vseessssas 75-61-6 100 860 R
Diglycidyl ether (DOE) vvvvvvrnnss 2238-07-5 (¢)0.5 (€)2.8
Dihydroxybenzene; see Hydroquinone.
Diisobutyl ketone .....eeevssnnnss 108-83-8 50 290
Diisopropylaming ......ovuusnsssss 108-18-9 5 20 X
4-Dimethylaminoazobenzene; see 60-11-7
1910.1015.
Dimethoxymethane; see Methylal.
Dimethyl acetamide ...ccevsssssnns 127-19-5 10 35 X
Dimethylamine ....cevssssssnsnnnss 124-40-3 10 18
Dimethylaminobenzene; see Xylidine
Dimethylaniline (N,N- 121-69-7 5 25 X
Dimethylaniline).
Dimethylbenzene; see Xylene.
Dimethyl-1,2-dibromo-2,2- 300-76-5 3
diohloroethyl phosphate.
Dimethylformamide ....ievnsnnnnanns 68-12-2 10 30 X
2,6-Dimethyl-4-heptanone; see
Diisobutyl ketone.
1,1-Dimethylhydrazine ....cusususns 57-14-7 0.5 1 X
Dimethylphthalate .... 131-11-3 [
Dimethyl sulfate .. faaa 77-78-1 5 X
Dinitrobenzene (all isomers) ..... rerrrarr s 1 X
(Ortho) sesssusssssnsnsssnnnnnns 528-29-0
(meta) . 99-65-0
Para) sueeesnnnass . 100-25-4
Dinitro-0-0res80l .suissssssnsnnnans 534-52-1 | sasnsassassasanans 0.2 X
Dinitrotolusne ..uiiessssssssannsns 25321-14-6 | srausnasassasnanas 1.5 X
Dioxane (Diethylene dioxide) 123-91-1 100 360 X
Diphenyl (Biphenyl) ........... s 92-52-4 0.2 1 | esssresnasnasanaas
Diphenylmethans diiscoyanate; see
Methylens bisphenyl isoccyanate.
Dipropylens glyool methyl other 34590-94-8 100 600 X
Di-sec ootyl phthalate (Di-(2- 117-81+7 | sennsnnnsnnnsannss 5
ethylhexyl) phthalate).
EMery .susussnnns . 12415-34-8
Total dust ..civsssss 15 | caeenn
Respirable fraotion 5
Endosul fan .sisssssnasssns 115-29-7 0.1 X
Endrin cuseuss 72-20-8 0.1 X
Epiohlorohydrin .....ciieeiunnnsas 106-89-8 19 X
= | T 2104-64-5 0.5 X
1,2-Epoxypropane; see Propylene
oxide.
2,3-Bpoxy-l-prepanol; see Glycidol
Ethanethiol; see Ethyl meroaptan.
Bthanolamine .sesssssssssssnsannnns 141-43-5 3 6 | ...
2-Ethoxyethanol (Cellosoclve) ..... 110-80-5 200 740 X
2-Ethoxyethyl acetate (Cellosolve 111-15-9 100 540 X
acetate) .
Ethyl aoetate 141-78-6 400 1400 | ... ©000000000d
Ethyl acrylate . 140-88-5 25 100 X
Ethyl alcochol (Ethanol) . . 64-17-5 1000 1900 o
Bthylamine svsssssssssssssssnnnnns 75-04-7 10 18 sessssasassaasans
Ethyl amyl ketone (5-Methyl-3- 541-85-5 25 130
heptanone) .
Ethyl benzene .......iviiivniinnns 100-41-4 100 435 oo
Ethyl bromide ...iiiviessnsssnnsss 74-96-4 200 890
Ethyl butyl ketone (3-Heptanone) 106-35-4 50 230
Ethyl ohloride . 75-00-3 1000 2600
Ethyl ether ..... . 60-29-7 400 1200
Ethyl formate .... . 109-94-4 100 300
Ethyl mercaptan .... fesaaaan 75-08-1 (¢} 10 (€)25
Ethyl silicate ..ivuwsssssnssnnnssss 78-10-4 100 850
Ethylene chlorohydrin .....ousauus 107-07-3 5 16
Ethylenediamine ..vuesvssnssnsnunss 107-15-3 25
Ethylene dibromide .........o.oeen. 106-93-4 ({2 )
Ethylene dichloride (1,2- 107-06-2 ({2})
Dichlercethans) .
Ethylene glyool dinitrate ........ 628-96-6 (c)o.2 o 1N R X
Ethylene glyool methyl acetate;
Ethyleneimine; see 1910.1012 ..... 151-56-4
Ethylene oxide see 1910.1047 ..... 75-21-8
Ethylidens ohloride; see 1,1-
dichloroethane.
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Table Z-1.

= Limits for Air Contaminants

Substance CAS No. (o) ppom (a) {1} mg/m3 (b} {1} Skin designation
N-BthylImorpholine ......iiivuunnss 100-74-3 20 94 X
Forbam ..uivssssnsnas . 14484-64-1
Total dust ..iievvnnanss 15
Ferrovanadium dust .....ceessssssss 12604-58-9  eesaaaaasaraaaaas 1
Fluorides (as B) .uiavsusnrnnsanas [€CY3) 2.5
Fluorine .usssssssssssssssasssnnns 7782-41-4 0.1 0.1
Fluorotrichloromethane 75-69-4 1000 5600
(Trichlorofluoromethane) .
Formaldehyde; see 1910.1048 ...... 50-00-0
FOrmic acid .iiiisisssssnnnsssnnnns 64-18-6 5 9
Purfural ...eees 98-01-1 5 20 X
Furfuryl alcohol ....iiiiiiinnnnnss 98-00-0 50 100 srssssrarrrrrEaas
Grain dust (oat, wheat, barley) 10
Glycerin (MIST) weeruneesnnnsnnnss §6-81-5
Total dust ...vveevnases 15
Respirable fraction .. 5
Blycldol ssssssssssssnssnnas . 556-52-5 50 150
Glycol monoethyl ether; ses 2-
Ethoxyethanol.
Qraphite, natural, respirable dust 7782-42-5 (3h
Qraphite, synthetic ...:iiisssnnnns
Tctal dust .ieeciveasanns . . 15
Respirable fraotion .. . 5
Guthion; see Azinphos methyl.
GYPBUM sausasssnssnsanssnsnnnnnnns 13397-24-5
Total dust .iiesnessanss . . 15
Respirable fraotion ... . 5
Hafolum sesssssssssansnnns 7440-58-6 . 0.5
Heptaohlor seassssssuss 76-44-8 . 0.5
Heptane (n-Heptane) 142-82-5 500 2000 srsrsEsaasasaEnan
Hexachloroethane ..::sssusas 67-72-1 1 10 X
Hexachloronaphthalene 1335-87-1 | wreusnanasnnnnanns 0.1 X
D-HOXANO .sressssrssssnssnnsnnnnnns 110-54-3 500 1800
2-Hexanone (Methyl n-butyl ketone) £91-78-6 100 410
Hexone (Methyl isobutyl ketone) 108-10-1 100 410
sec-Hexyl acetate 108-84-9 50 300 0000060000 0000000
Bydrazine sessssssssssssssnnsns 302-01-2 1 1.3 X
Hydrogen bromide 10035-10-6 3 10 .
Hydrogen chloride 7647-01-0 ()5 (€))7 .
Hydrogen cyanide ......uuus 74-90-8 10 11 X
Hydrogen fluoride (as F)} .. 7664-39-3 T {2hH
Hydrogen peroxide ...sssiusus 7722-84-1 1.4
Hydrogen selenide (as 8e) ........ 7783-07-5 0.05 0.2
Hydrogen sulfide «eesvreesnrsnnnss 7783-06-4 | saiuianrsnananns o ({2
Hydrogquinone ...... . 123-31-9 | cusasensasnnnnn as 2
lodine ...ccivnunnns 7553.56-2 (ce.1 1
Iron oxide fume ......iiiiuvennnns 1309-37-1 10
Jscamyl acetate ..isvsuvsnsannanns 123-92-2 100 525
Isoamyl alcohol (primary and 123-51-3 100 360
secondary) .
Isobutyl acetate ....uuuas 110-19-0 150 700
Isobutyl aloohol 78-83-1 100 300
Isophorone ...ovuusnnns 78-59-1 25 140
Isopropyl acetate 108-21-4 250 950
I1sopropyl alcohol 67-63-0 400 980
Isopropylamfne 75-31-0 5 12
Isopropyl ether ......... 108-20-3 500 2100
Isopropyl glycidyl ether 4016-14-2 50 240
Kaolin s.iieiiinneesnnnnnas. 1332-58-7
Total dust ..oviuiesnnesnesnnnnnans 15
Respirable fraction 5
Kotene .isesnsssnnassnnanns 463-51-4 0.5 0.9
Lead, inorganic (as Pb); see 7439-92-1
1910.1025.
LIMEStONe .iviseesnnnnasss snnsanss 1317-65-3
Total dust ...vuuwuwunns 15
Respirable fraction 5 esaaaaarseeaaaas
Lindane .assssssssssssssas 58-89-9 0.5 X
Lithium hydride 7580-67-8 0.025
L.P.Q. (Liquefied petroleum gas) €8476-85-7 1800
Magnesite .esasssasssasssasssnnnns 546-93-0
Total dust .iievvvinessnnnassnas | i s s 15
Respirable fraction ...........a| | disiieassaasaaasans 5
Magnesium oxide fume 1309-48-4
Total particulate ...........000 T
Malathion .......vveuns 121-75-5
Total dust ...... P 15 X
Maleic anhydride ......ieuvuusns 108-31-6 0.25 1
Manganese compounds (azs Mn) ..aaus 7439-96-5 (C)5
Manganese fume (as Mn) ...c.iiuuwusss 7439-96-5 (C)5
Marble ..iiieiiiiiiiinrinnnannnanss 1317-65-3
Total dust ..ieevvvnnnss R 15
Respirable fraction o 5
Mercury faryl and inorganioc) (as T439-97-6 | wuuurrnnrnnnnnnnns ({2}
Hg) .
Mercury (organo) alkyl compounds 7439-97-6 ((zhH
(as Hg).
Mercury (vapor) (as Hg) susasrasns T439-97-6 | turiirnrnnnnaeaann {2
Mesityl OXIidE .uivvvvvnnnnnnnsnsnns 141-79-7 25 100
Msthanethiol; see Methyl msrcaptan.
Methoxychlor 72-43-5
Total dust . . 15
2-Methoxyethanol (Methyl 109-86-4 25 80 X
cellosolve) .
2-Methoxyethyl acetate (Methyl 110-49-6 25 120 X
cellosolve acetate).
Methyl acetate ....iivvvssnsnnnnns 79-20-9 200 610
Methyl acetylene (Prepyne) ..asuus 74-99-7 1000 1650 esaasaasssEEaaas
Methyl acetylene-propadiene 1000 1800 | caeen.. 0o o
mixture (MAPP).
Methyl acrylats ..eevwsennnssnnnss 96-33.3 10 35 X
Methylal (Dimethoxy-methanse) ..... 109-87-5 1000 3100 frsssaasEasEaaEas
Methyl alcohol ....i.eeuiuiieaauaas 67-56-1 200 260
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Table z-1. - Limit for Air Contaminants
[ Substance CAS No. (e) ppm (a) {1} mg/m3 (b) {1) skin designation
Methylamine ..ovsessssssssnnnsnnns 74-89-5 10 0
Methyl amyl alaohol; see Methyl
isobutyl aarbinol.
Methyl n-amyl ketone ........ . 110-43-0 100 465 | siiisiesaaaaaaaas
Methyl bromide ...sseeanns . 74-83-9 {(Ccrae (C) 80 X
Methyl butyl ketone; see 2-
Hexanone.
Methyl cellosolve; see 2-
Methoxyethanol.
Methyl caelloaoclve acatate; see 2-
Methoxyethyl acetate.
Mothyl ahloride ....cvcvevenenennns 74-87-3 (2h
Methyl ahloroform (1,1,1- 71-55-6 350 1900
Trichlorocethane) .
Methyloyolohexane ....viesvrannssns 108-87-2 500 2000
Methylayalohexanol ......vvuununns 25639-42-3 100 470
©0-Mothyloyoclohexanon® ..ssssssssss 583-60-8 100 460 X
Methylenme ahloride .........ivueuun 75-09-2 | wevesnnnnnnnsnnnns ({(2p
Methyl ethyl ketone (MEK); see 2-
Butanona.
Methyl formats ...cevvvunnsssnnnns 107-31-3 100 250 | aaaeaaas
Methyl hydrazine (Monomethyl 60-34-4 {Cro0.2 (c)e.3s X
hydrazine) .
Methyl §0dide .ciivvvisansssnnnnns 74-88-4 5 28 X
Methyl iscamyl ketonse ....ssossuuss 110-12-2 100 475 | iieeaaas
Methyl isobutyl carbinol ......uus 108-11-2 25 100 X
Methyl isobutyl ketone; see Hexone.
Methyl iscoyanate .... 624-83-9 0.02 0.05 X
Methyl mercaptan 74-93-1 (©)10 (€)20 | siiwaaas
Methyl methacrylate 80-62-6 100 410 | saeaaaas
Methyl propyl ketone; sees 2-
Pentancnse.
alpha-Methyl styrene ...uveeeessss 98-83-9 (c)i1o00 (C)480 | Luiaiuaans
Methylens bisphenyl isoayanate 101-68-8 (C)0.02 (©) 0.2 | ciienaan
(MDI) .
Miaa; see Silicates.
Molybdenum (as Mo) 7439-98-7
Soluble aompounda ..... 5 | sareiana
Insoluble aompounds.
Total dust sasensanssanssanass | ] i iiiassasasasaaas M NN ccobbo00000000 00
Monomethyl aniline ..uveeeeessssss 100-61-8 a 9 X
Monomethyl hydrazine; see Methyl
hydrazine.
Morphalins ......... 110-91-8 20 70 X
Naphtha (Coal tar) 8030-30-6 100 400 | seesessaasaasaaas
Naphthalsne .ieesssununsss 91-20-3 10 50 | sescsenesssnsanas
alpba-Naphthylamine: see 1910.1004 134-32-7
beta-Naphthylamine; sees 1910.1009 91-59-8
Nickel carbonyl (@sNl) .uisunsnnss 13463-39-3 0.001 0.007 | snnsnnnsnnnnnnnsn
Nioksl, metal and insoluble 7440-o0a-0 0ocooo 1 | IIXE
aompounds (as Ni) .
Nickel, soluble aompounds (as Ni}) 7440-02-0 S
Nicotine . 54-11-5 0.5 X
Nitric acid 7697-37-2 2 5 | desacssansneannas
Nitria oxide . 10102-43-9 25 300 | sassssasenssnanes
p-Nitroaniline ..ciuvuvsvvnsnsssnnnns 100-01-6 1 6 X
Nitrobenzene $8-95-3 1 5 X
p-Nitroahlorobsnzene ...vveaeeness 100-00-5 | sieannnnnssnnnnnns 1 X
4-Nitrodiphenyl; see 1910.1003 92-93-3
Nitroethane ... . 79-24-3 100 310 | siissaasaaaaaaaas
Nitrogen dio: e ... 10102-44-0 (C)5 (C)9 | teennnnnssannnnns
Nitrogen trifluoride 7783-54-2 10 2
Nitroglyoerin ..iesssssss 55-63-0 {(C)0.2 (c)2 X
Nitromethane ...s . 75-52-5 100 250 | cieieasasasaaaaas
1-Nitropropane ..usssssssssssansss 108-03-a 25 90 | seiisssassssssaaans
2-Nitropropane ... 79-46-9 25 90 | seeessaaaaaasaaas
N-Nitrosodimethylamine; see
1910.1016.
Nitrotoluene (all isomers) ....... 5 30 X
o-isomer 88-72-2
m-isomer . 99-08-1
P-iBOMEr .sisssssssassassassanaas 99-99-0
Nitrotriahloromethane; see
Chloropiarin.
Octachloronaphthalens ..iiiccununs 2234-13-1 0.1 X
OCtaANOG susnsssnsssssssssnsannnnnas 111-65-9 2350
Oil mist, mineral ..........uu0 8012-95-1 5
Osmium tetroxide (as 0s) 20816-12-0 0.002
Oxalio acid civvvnrnnnnnnnnnnns 144-62-7 1
Oxygen difluoride . 7783-41-7 0.1
OZONE wuvsensssnnnssnsnsnnnnsnnnns 10028-15-6 0.2
Paraquat, respirable dust ........ 4685-14-7; 0.5
1%10-42-5;
2074-50-2
Parathion ..iiiiissssssssssssnnnns B6-38w2 | tervrrnenvenvoneans 0.1 X
Particulates NOt otherwise
regulated (PNOR) {f}.
Total duSt seveeeesssnnnnnnnasss || iiiiiaasaassaaaaas 15 | cedssssssassaanas
Respirable fraation ......uuweee || e e o 5 | oy
PCB; see Chlorodiphenyl (42% and
54% chlorine) .
Pentaborane ..iiissssssnas . 19624 -22-7 0.005 0.01 | evvconsessnssanss
Pentachloronaphthalens 1321-64-8 oo 0.5 X
Pentachlorophenol .......... 87-86-5 0.5 X
Pentaerythritol 115-77-5
Total dust ..evvsnnnnnnnnsssssns | | iiiiisasaassaaaaas 15 = | dssassssssasasaana
Respirable fraction .... Y YYYYYYYYYY) 2 5 | steiecsnsrassassaans
PONLANO .usessssssnsanssssnsnnnnns 109-66-0 1000 2950 | sissesnscessscens
2-Pentanone (Methyl propyl ketone) 107-87-9 200 b
Perchlorosthylene 127-18-4 | toiiniienianieaann {zh
(Tetrachloroethylens) .
Perahloromethyl mercaptan ........ 594-42-3 0.1 6.8 | cisssnesasesannas
Perchloryl fluoride ...cieesuscsasas 7616-94-6 3 13,5 | sissscssssssssass




Table z-1.

= Limits for Air Contaminants

Substance CAS No. (e} ppm (a) (1) wg/m3 (b) (1) Skin designation
Perlite seivssnssnssssssssnsnnannas 93762-70-3
Total dust .uevsesnusnss 15
Rospirable Fraotion .issssssssnss creererenssasaenee 5 ] eeirunannsansnnas
Petroleum distillates (Naphtha) 500 2000
{Rubber Solvent)
Phenol .. L e 108-95-2 5 19 X
p-Phenylens diamine ... - 106-50-3 0000005 00000000000 0.1 X
Phenyl ether, vapor ...sssssssssss 101-84-8 1 7
Phenyl ether-biphenyl mixture. 1 7
vapor .
Phenylethylene; see Styrene.
Phenyl glyaidyl ether (PGE) .uuuus 111-60-1 10 60
Phenylhydrazine ..eessssssnsnns . 100-63-0 5 22
Phosdrin (Mevinphos) ..cecessuuassss 7786-34-7 asssssssssssEmnnns 0.1
Phosgene (Carbonyl chloride) ..usas 75-44-5 0.1 0.4
Phosphine susesssssnnnsssssnnnnnss 7803-81-2 . 0.4
Phosphoria aeid .ivesvssnnsnnnnnss 7664-238-2 1
Phosphorus (yellow} ..ssssssssanns 7723-14-0 0.1
Phosphorus pentachloride sssssssss 10026-13-8 1
Phosphorus pentasulfide . . 1314-80-3 . 1
Phosphorus trichleride 7719-11-1 0.5 3
Phthaliec anhydride ...iveiveivasasnss 85-44-9 2 12
Pialoraa ...icvieiass 1918-02-1
Total dust cevuseesnnsns 15 | rreerrrrrrrrrereTT
Respirable fraotion . e 5 sasssararanananan
Pioric acdd sessssssnnsnnnnnnnnnss 88-89-1 0.1 X
Pindone (2-Pivalyl-1,3-indandione) 83-26-1 01 | ceeananassansanns
Plaster of Paris . 16499-65-0
Total dust sevsswssuss . 15
Respirable fraotion . [ 5
Platinum (as Pt) suuuus 7440-06-4
Motal siisissnnnnnnnss sssssssssssanannns aassssssEnsERnEunEn sessssssssaasaans
Soluble salts .... 0.002 | ........cininean
Portland cement .... saanaaas 65997-15-1
Total dust ssessssssusns 18
Respirable fraation . . 13
Propane ssssssssss 74-98-6 1000 1800
beta-Propriolaotons 1910.1013 £7-87-8
N-Propyl asetate ...svesvnssnnsnns 109-60-4 200 840
n-Propyl alcohol 71-33-8 200 500
n-Propyl nitrate .sivesusssnsns 617-13-4 a5 110
Propylon. dichloride .suuuuuss 78-8775 75 350
Propylene imine ..cusssssssssnnnns 75-55-8 1 5
Propylene oxide ..sssssssssssssaas 75-56-9 100 240
Propyne; see Methyl acetylens,.
Pyrethrum 8003-34-7 ArsssrsEEEEEEEEEan 5
Pyridine 110-86"1 5 15
QUinON® sssssssssssssnssmssnnnnnns 106-51-4 0.1 0.4
RDX; see Cyclonite,
Rhodium (as Rh}, metal fume and 7440-16-6 sasrssarsssEEEEaas 0.1 srssasasasEaaanas
insoluble oompounds.
Rhedium (as Rh), soluble compounds 7440-16-6 0.001
Ronnel sussssnnnns T 399-84-3 15
Rotenone . 83-79-4 5
ROUGE® wuununsn .
Total dust seessssssnnnnus .- 15
Respirable fraation .vssssssssss 5
Selenium oompounds (as £} sssusss 7781-49-1 0.2 RrssaErEEErEEEEas
Selenium hexafluoride (as Se) .... 7783.79-1 - 0.4
Silgaa, amorphous, precipitated 112926-00-8 ((3p
and gel.
Siliaa, amorphous, diatomaceous 61790-53-2 ({(3p
earth, oontaining less than 1%
orystalline silica.
Siliaa, orystalline aristobalite, 14464-46-1 ((ap
respirable dust.
Siliaa, arystalline quarts, 14808-60-7 ((ap
pirable dust.
Siliaa. orystalline tripoli (as 1317-95-9 [ wuvuissannnnnnnnns ({3h
quartz), respirable dust.
Silica, orystalline tridymite, 15468-32-3 ({(sh
respirable dust.
Siliaa, fused, respirable dust ... 60676-86-0 sarraasssssEEEaans ({3ap
Silicates (less than 1%
orystalline silica),
Mica (respirable dust) suswssssus 11001-16-1 ({3hH
Soapstone, total dust ...... . ({(3})
Soapstone, respirable dust ..... ({3}
Talce (containing asbestos); use 3y
asbestos limit; see 19 CPR
1910.1001.
Tala (containing no asbestos), 14807-96-6 ((3h
respirable dust.
Tremolite, asbestiform; see
1910.1001.
$41icon sisssssssssssannnnnaannnns 7440-31-3
Total dust .ievsessssnas 15
Respirable Fraotion .eeiessssssns 5
Silicon carbide 409-21-2
Total dust ..ueevcvsannnss . 15
Respirable fraotion seeeesssssss 5
Silver, metal and secluble 7440-22-4 0.01
oompounds (as Ag) .
Soapstone; ses Silicates.
Sodium £lucroacetat® ..eassssssssss 62-74-8 ssesseunssunsnunen 0.05 X
Sodium hydroxide sassssssssssssanas 1310-73-2 srssrssrEsEEsaEnns 2 sasasassssasaaaas
Starch ..ivassnaannas 9005-25-8
Total dust sevsssssssuss 15
Respirable fraation . - assassassasnannas 5
Stibine suscassssnssnnnnas saas 7803-51-3 0.1 0.5
Stoddard sclvent .. - 8052-41-3 500 1900
Strychnine sesssnnaas . 57-24-9 sasssssEssEaEnnans 0.15
SEYYOD® sussssssssssssssssssssssss 100-42-5 | uuvieesesessssaass ({a)
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Table z-1.

- Limits for Air Contaminants

Substance CAS No. (o) ppm (a) {1} mg/m3 (b) (1} Skin designation
57-50-1
.................. 15
........................... 5
7446~09-5 5 <
.............. 2551-62-4 1000 6000 i aiaaeaaaaaa
.............. 7664-93-9 cranasasenan 1 essaaaaaaaaaaa
10025-67-9 1 <
5714-22-1 0.025 0.25 | weninnnanansannnas
2639-79-8 20 | eseesnsassanannns
93-16-5 | sisssssnannnnaanas 10 | ssecasassnsansnns
1440-25-1 2
..... 3689-24-5 0.2 X
13494-80-9 [
7783-80-4 0.2 | viineinsansnasanas
3383-96-8
.................. 15
.................. 5 Chdsarssanaa s
107-49-3 | suiiaiianananaaaaaas 0.05 X
26140-60-3 (€)1 ()9
16-11-9 500 4170
16-12-0 500 T T
79-34-5 5 35 X
1335-88-2 | susssnssanssanaaan 2 X
TB-00-2 | +sivocenresoaconson 0.075 X
109-99-9 200 590 | sdsasananaanas
T5-74-1 | uuvnrennnnnnnnnss 0.075 X
Tetramethyl succinonitrile 3333-52-6 0.5 3 X
Tetranitromethane ...issuas 509-14-8 1 8 | cidsssrnssaaas
Tetryl (2,4,6- 47%-45-8 | siiinssannssannnas 1.5 X
Trinitrophenylmethylnitramine) .
Thallium, soluble compounds (as T1) 7440-28-0 | wuvsnnsssansssanans 0.1 X
4,4’ -Thiobis (6-tart, Butyl-m- 96-69-5
cresol) .
Total duet .........covvvennnns 15
Respirable fraation 5
Thiram ssssssssssssssnsssnsnnnnans 131-26-8 5
Tin, inorganis oompounds (except 1440-31-5 2
oxides) (as Sn).
Tin, organic compounds (as 8Smn) ... T440-31-5 | suniinnrannaanaaans [
Titanium dioxide ...iveiansrnnnnnss 13463-67-7
Total dust e 18 | ceenassnnarsnansa
TOIUBNE tevuiarunesnnsnnnsnnsnnnsns 108-88-3 |  iiiieesssaaaas {2}
Toluene-2,4-diisocyanate (TDI) 584-84-9 {c)e.o02 {(C)0.14 | s.ivsvasasnannannans
o-Toluidine 95-53-4 5 22 X
Toxaphens; see Chl
camphena.
Tremolite; see Silicates.
Tributyl phosphate ....iiviuinnnnas 126-73-8 | suussnnsnnssnnsnns <
1,1,1-Trichloroethane; see Methyl
ohloroform.
1,1,2-Trichlorcethane .......:u::s 79-00-5 a0 45 X
19-01-6 | sunussssnnnnasnnns {2h
1321-65-9 | suuurssannnaaaanas 5 X
96-18-4 50 300 | sssssssssssssanas
76-13-1 1000 1600 | sessasansssaasaas
121-44-8 25 100 | eieeaee.
75-63-8 1000 6100 | ssesssanarsssanas
118-96-7 1.5
78-30-8 0.1
115-86-6 3
Turpentine ..ivivsnnnnnanns 8006-64-2 560
Uranium (as U) sieuranranas 7440-61-1
Soluble compounds ....... 0.05 | tivennnnnnnnnnnns
Insoluble compounds ..ivscuwuwwesan || iiiiaasassasaaaaas 0.05 | L.iiiiieainaaaaaas
Vanadium ...viessssnnnssnnnnss 1314-62-1
Respirable dust (asv205) ...... | | diiisssaaaaasaaaas (€)0.5 | wuvewannsannsnanns
Fume (as V205) ...i:iuvsssnansnss {(¢yoe.12 [ ...
Vegetable oil mist ...
Total dust .....uuuun . 15 | sssssssssassnaaas
Respirable fraotion ........ o 2
Vinyl benzene; see Styrene.
Vinyl chloride; see 1910.1011 15-01-4
Vinyl cyanide; see Aorylonitrile.
Vinyl toluene ..iiiiiinnnnnnnm ass 25013-15-4 100 480
Warfarin sesessssssssnssnnsnnannas B1l-8l~2 | sessnssssnnasnnnns 0.1
Xylenes (o~, M-, p-isomers) ...... 1330-20-7 100 435
Xylidine .isssssssssssnssasasanasns 1300-73-8 5 25
YEErium .oeevvnnnnnnss - 1440-65-5 | wusvnnsssnannnnsnan 1
Zinc ohloride fume 7646-85-7 | surisannnnasananan 1
Zinc oxide fume ..... 1314-13-2 | sssssnsnssssnannss 5
Zinc oxide ...... 1314-13-2
Total dust suveessssssssssnnnnes | | iiiiaasaasaaaaaaas T
Respirable fraation ....eeevwwss || diisiaasssasaaaaaas 5 | seseiannssensnnaann
Zinc stearate 557-05-1
Total dust ..icvvsinesns . shssanEaasanssanas 15
Respirable fraotion ...uwsssssss | ] aiiaaissaaaaaaaaas 5
Zirconium compounds (a8 Zr) ... 1440-67-7 | seuusnsussnssnsuns 5 | sssssssssacssssss




1£ The PELs are 8-hour TWAs unless otherwise noted; a (C)
eSignation 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, 1t Is approximate.

(¢) 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 1is
given-not CAS numbers for the individual compounds.

(d) The final benzene standard in 1910.1028 applies to all
occupational exposures to benzene except iIn 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 iIn
Table 2-2 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 instrument.
The time-weighted average applies to the cottom waste processing
operations of waste recycling (sorting, blending, cleaning and
willowing) and garnetting. See also 1910.1043 for cotton dust
limits applicable to other sectors.

(£) AlIl i1nert or nuisance dusts, whether mineral, iInorganic, or
organic, not listed specifically by substance name are covered by
the Particulates Not Otherwise Regulated (PNOR) limit which 1s
the same as the inert or nuisance dust limit of Table 2-3.

3} See Table 2-3.

2} See Table z-2.
4} Varies with compound.

Table z-2

Acceptable maximum peak above

the ascceptable ceiling
Substance 8-hour time Acocsptable aoncentration €or an 8-hr shift
weighted celling con-
averags centration Concentrati- Maximum duration
on

Benzene{a} (237.40-1969)usruasruns 10 p;/:m ...... 25 pprn...... 50 pprn...... | 10 minutes.

Beryllium and beryllium compounds 2 pug/m3..... 5 2 25 3 30 minutes.
(237.29-1970). e Hg/md .ues

Cadmium fume{b)} (Z37.5-1970) . +uuss 0.1 mg/m3 ... 0.3 mg/m3 ... | iiiinnnaaan

Cadmium dust{b} (237.5-1870) ..... 0.2 mg/m3.. 0.6 mg/m3...

Carbon disulfide (Z37.3-1968)..... 20 ppPmM. . ws s 30 pprn. «... 100 pprn.. «.. 30 minutes.

Carbon tetrachloride (237.17-1967) 10 ppm...... 25 ppm...... 200 pprn.. ... 5 min. in any 4
hrs.

Chromic acid and chromates (Z37.7- | ceiviecnnone 1 mg/10m3..
1971)).
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Table z-2

Acosptable maxiwun peak above
tho acsceptable oceiling
Substance 8-hour time Acceptable soncentratien for an s-hr shift
weighted celling con-
average centration Concentrati. Maxi{mum duration
l on
Bthylene dibromide (237.31-1970). . a0 ppa-. sass | 30 poA-...-. 50 ppMes vy 5 minutes.
Bthylene dichloride (237.,21-1969), 50 pom...... 100 pp=. ..\ 200 PP, aus $ min. IN any 3
| hrs.
Fluoride as dust (237.28-1969) ... a.5 mg/m3. srrssrsanaan
Formaldehyde; see 1510.1048......,, srsasaanan s sarsasananas
Bydrogen £fluoride (237.28-1969), .. 3 PPA. . s s sssssnnasass
Hydrogen sulfide (237.2.1966)..... | sasssnsnscas 50 pon...... 10 mins. once,
only if no other
meas. exp.
ossurs.,
Meroury (237.8-1971)uuuunsssnnnnns sraarasae e 1 mg/iom3.. . srrasarrsaan B
Methyl chloride (237.18-1969)..... 100 ppoA: v u 200 ppw.. v 300 ppm. . v 5 mims., 0N any 3
hrs .
Methylene chloride (Z37.233.1969). . 500 ppa.. sus 1,000 ppm.. a,000 ppa.. 5 mins. in any a
hrs.
Organc (alkyl) mercury (237.30- 0.01 mg/m3. . 0.04 mg/m3.. sesesssusuns
1969) .
Styrene (237.15-1969) . crrunnnnsss 100 ppm. . vus a00 ppa-. s 600 ppw. . ... 5 mins. iNn any 3
hrs.
Tetrashlorosthylasne (237.22-1967) , 100 PPMe s 2 x s 200 pon..... 300 ppm.. v 5 mins. in any 3
hrs.
Toluene {(Z37.12-1967) . .vevceornnns 200 pPM.. wus 300 ppm, v v 500 pp®.> s 10 miautes.
Trichloroethylens (%Z37.19-1867)... 100 ppm.. == | 200 poA..... 300 pom..... 5 mins. in any 2
hrs.

{a} This standard applies to the industrg segments exempt from
the 1 ppm 8-hour T™WA and 5 ppm STEL of the benzene standard 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

1 Substance mppaf{a) wg/m3
Filica: Crystalline 2s0(b) 10 ng/m3(e)
Quartz (Respirable)} ..uveweusns
$8107Y2+5 % §10°Y2 + 2
30 mg/md
Quarts (Total DUSt) sssunssunns T B
%5810°Y2¢2
Cristobalite: Use 1/2 tho value criestaerressanan
caloulated from tho eount or
mass formulae for quarts,
Tridymite: Use 1/2 the value
saloulated from tho formula. for
quartz.
80 mg/md
Amorphous, lmeluding natural .... sasnan 20 _
diatomaceous earth, §840°¥2
Silicates (less than 12
orystalline silical:

. . 20 | s.iieiinssnanns

SOAPBLOR® s.nssssssassassasaans 20 | cassncssananns

Tale (NOt containing asbestos) 20(0 Aasssssssmanan

Tala (containing asbestos) Use sErsrsEEEEEEEEn

asbestos limit.

Tremolite, asbestiform (see 29 srssssssasnnns

CPR 1910.10011.

Portland cement .issvuisssnssunns 50 srrrrssaEEssanans
Graphite (Natural) suevesunnnnnss 15 T EEE R
Coal Dust:

Respirable fraction less than 5 P 2.4 mg/m3{e)

% Si0°¥2
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Substance mppcf{a} mg/m3
10 mg/m3{e}
Respirable fraction greater = | ...cua.... _
than 5% 8i0°Y2. %9107¥2+2
Inert or Nuisance Dust{d}:
Respirable fraction ..iacesassss 15 5 mg/m3
Total duSt seessssssssssssnsnns 50 15 mg/m3

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

{a} Millions of particles per cubic foot of air, based on
impinger samples counted by light-field techniques.

{b} The 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.

{c} Containing less than 1% quartz; 1f 1% quartz or more, use
quartz limit.

{d} All 1inert or nuisance dusts, whether mineral, iInorganic, 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.

{e} Both 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 Percent panning
(unit density sphere) selector
2 i auaansaasasassasasaasnaaa s 90
2.5 sesansesssusnanunnesanannnnnnns 75
35 cucucasssssssssssanananannnnns 50
5.0 snnnsnnnnnnnnnnnnnnnnnnnnnnnnnn 25
JOussunsnnunnnnasnnsnnsnnnnnnnnans 0

The measurements under this note refer to the use of an AEC (nhow
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/m3.
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