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I. 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. 

II. 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. 

Enclosure 
29 CFR 1910.1000, Air Contaminants 

DISTRIBUTION: OPI: 
All Inspection Offices; All Inspectors; IO – Resource Management 
Plant Management; PRD; Union Officials Staff 



UNITED STATES DEPARTMENT OF AGRICULTURE 
FOOD SAFETY AND INSPECTION SERVICE 

WASHINGTON, DC 

FSIS DIRECTIVE 4791.8 6/19/96


AIR CONTAMINANTS SAFETY AWARENESS PROGRAM 

I. PURPOSE 

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

II. (RESERVED) 

III. REASON FOR ISSUANCE 

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

IV. 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

IIC Inspector-In-Charge

IO 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 Illnesses


DISTRIBUTION: OPI: 
All Inspection Offices; All Inspectors; 
Plant Management; PRD; Union Officials 

IO – Resource Management Staff 



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 IO, 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. 

VIII. 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 IO employee serving as the IO 
safety and health expert at the regional level. 

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

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. 

I. 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 IO 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 Illnesses (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 IIC 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 IO 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 IIC 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 IO 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 IO 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 IIC 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. 

XII. 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. 

XIII. 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 
IIC, 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. 
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29 CFR 1910,1000 
Air Contaminants: 

An employee's exposure to any substance listed in Tables Z-1, 
2-2, or 2-3 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 "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 
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 in any 8-hour work shift of a 40-hour work week. 

(b) Table 2-2. A n  employee's exposure to any substance listed in 
Table 2-2  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 2-2, 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 
2-2. 

(2) Acceptable ceiling concentrations. An employee's 
exposure to a substance listed in Table 2-2 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. 

(c) Table 2-3. A n  enrployee’s exposure to any substance listed in 
Table 2-3, 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 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 is exposed 
over the regulatory limit is as follows: 

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

E = (CaTa + CbTb + . . .CnTn) + 8 

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 involved. 

(ii) To illustrate the formula prescribed in 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 is 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 
(2 x 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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(i) in case of a mixture of air contaminants an employer 
shall compute the equivalent exposure as follows: 

m = (C1 + L1 + C2 + L2) +. . .(en + Ln) 
Where : 

E$1. is the equivalent exposure for the mixture. 
C is the concentration of a particular contaminant. 
L is 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 illustrate the formula prescribed in paragraph 
(d) (2) (i) of this section, consider the following exposures: 

Substance 

0 ........................... 
c ........................... 
D ........................... 

Actual con- 
centration 
of 8-hour 
exposure 

(PPm) 

500 
45  
4 0  

Substituting in the formula, we 
~ = 5 0 0 + 1 , 0 0 0 + 4 5 + 2 0 0 + 4 0 + 2 0 0  
~=0.500+0.225+0.200 
Em=O. 925 

8-hour TWA 
PEL (ppm) 

1 , 0 0 0  
2 0 0  
2 0 0  

have : 

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

(e) To achieve compliance with paragraphs (a) 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. 

(f) Effective dates. The exposure limits specified have been in 
effect with the method of compliance specified in paragraph (el 
of this section since May 29, 1971. 
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Table Z-1. - Limits for Air Contaminants 
Substanoe 

Aoetaldehydr ..................... 
Aoetia acid ...................... 
Aoetio anhydride ................. 
Aoetone . . .  ..... .... 
Aoetonitrile ..................... 
2-Aoetylaminofluorine; see 

Aoetylene diohloride; see 1,2- 

Aoetylene tetrabromide ............ 
Aorolein ......................... 
Aorylamide ....................... 
Aorylon see 045 
Aldrin .... .... 
Allyl aloohol .................... 
Allyl ohloride ................... 
Allyl glyoidyl ether (AQZ) ....... 
Allyl propyl disulfide ........... 
alpha-Alumina .................... 

Total dust ..................... 
Respirable fraation ............ 

Aluminum, metal (as All .......... 
Total dust ..................... 
Respirable fraotion ............ 

4-Aminodiphenyl; see 1910.1011 ... 
2-Aminoethanol; see Bthanolamine. 
2-Aminopyridine .................. 
bnmonia .......................... 

1910.1014. 

Diohloroethylene. 

Respirable fraotion ............ 
n-Amy1 acetate ................... 
sea-Amy1 aaetate ................. 
Aniline and homologs ............. 
Anieidine Lo-, p-isomers) ........ 
Antiaony and oompounds (as Sb) ... 
LNTU (alpha Naphthylthiourea) .... 
Arsenic, inorganio oompounda (as 

Arsenio, organio oompounds (an As) 
Arsine ........................... 
Asbestos; see 1910.1001 .......... 
Barium, soluble oompounds (as Ba) 
Barium sulfate ................... 

Total dust ..................... 
Respirable fraotion ............ 

Benonyl .......................... 
Total dust ..................... 
Reepirable fraotion ............ 

Benzene; see 1910.1028 ........... 
8.0 Table 2-2 €or the limits 
applioable i n  the operations or 
seators cxaluded in 1910.1oa8 

As); see 1910.101S. 

Azinphos-methyl .................. 

{d) 
Benzidine; see 1910.1010 ......... 
p-Benxoquinone; see Quinone. 
Benso(a)pyrene; see Coal tar pitoh 

Benzoyl peroxide ................. 
Benzyl ohloride .................. 
Beryllium and beryllium oompounds 

Biphenyl; see Diphenyl. 
Bismuth telluride, Undopod ....... 
Total dust ..................... 
Respirable fr-ation ............ 

Boron oxide ...................... 
Total dust ..................... 

Boron trffluoridm ................ 
Bromine .......................... 
Bronoform ........................ 
Butadiene (1,3-Butadisne) ........ 
Butanethiol; see Butyl meroaptan. 
2-Butanono (Methyl ethyl ketone) . 
2-Butoxyethanol .................. 
n-Butyl-aoetate .................. 

volatfles. 

(as Be). 

8.0-Butyl aoetate ................ 
tert-Butyl aoetat ... 
m-Butyl aloohol . ... 
meo-Butyl aloohol ................ 
tert-Butyl aloohol ............... 
Butylamine ....................... 
tert-Butyl ohromate (as Cr03) .... 
n-Butyl glyoidyl ether (BOB) ..... 
Butyl meroaptan .................. 
p-tert-Butyltolusae .............. 
Zadmium (as Cd); see 1910.1027 ... 
Zaloium oarbonato ................ 
Total duat ..................... 
Respirable fraotion ............ 
Total dust ..................... 
Respirable fraotion ............ 

3aloium oxide .................... 
3aloium silioate ................. 
Total dust ..................... 
Respirable fraotion ............ 

Zaloium sulfate .................. 
Total dumt ..................... 

Zaloium hydroxide ................ 

CAS No. ( 0 )  

75-07-0 
64-19-7 

108-24-7 
67 -64 -1 
75-05-8 
53 - 96 -3 

7 9-27 -6 
107-02-8 
79-06-1 

107-13-1 
309-00-2 
107-18-6 
107-05-1 
106-92-3 

217 9-59-1 
1344-a8-1 

7429-90-5 

92-67-1 

504-a9- o 

7773-06- o 
7664-41-7 

628-63-7 
616-38-0 
63-53-3 

29191-52-4 
7440-36-0 

86-88-4 
7440-38-2 

7440-38-2 
7784-42-1 

({4)) 
86-50-0 

7440-39-3 
7727-43-7 

17804 -3 5-2 

71-43-2 

92 -87-5 

94-36-0 
100-44-7 

7440-41-7 

13 04 -82 -1 

1303-86-2 

7637-07-2 
7726-95-6 

106 - 99- 0 
78-93-3 

111-76-2 

105-46-4 
540-88-5 
71-36-3 
78-92-2 
75-65-0 
109-73-9 

1189-85-1 
2426-08-6 
109-79-5 
98-51-1 

7440-43-9 
1317-65-3 

75-15-1 

ia3-86-4 

1305-62-0 

1305-78-8 
1344-95-2 

7778-18-9 

200 
10 
5 

1000 
40 

1 
0 . 1  

.................. 
a 
1 

(C) 10 
2 

............. ............. 

............... ............... 

0 .  
50 

............... ............... 
100 
12 5 

5 ............... 

.. .. 

.. .. 

.. .. 

.................. 
0 . 0 5  

.................. .................. 

.................. .................. 

.................. 

.................. 
(C) 1 

0.1 
0.5 

1000 

zoo 
50 

150 
2 0 0  
zoo 
100 
150 
100 
(C) 5 .................. 
50 
10 
10 

.................. .................. 

.................. .................. .................. 

.................. .................. 

.................. 

mg/m3 (b) {l) 

360 
25 
20 

2400 
70 

14 
0.25 
0.3 

0.25 
5 
3 

(C)45 
ia 

15 
5 

15 
5 

2 
35 

15 
5 

52 5 
650 
19 
0.5 
0.5 
0.3 

0.5 
0 . 1  

0 . 2  
0.5 

15 
5 

15 
5 

5 

( i 2 ) )  

15 
5 

15 
(C)3 

zaoo 

0.7 
5 

590 
240 
710 
950 
950 
300  
450 
3 0 0  

(C) 15 
(C)O.l 
270  
35 
6 0  

15 
5 

15 
5 
5 

15 
5 

Skin deaignation 

................. 

................. ................. 

..... ..... 
X 

X 
X 

................. ................. 

........... 

................. ................. 

.............. .............. 

................. ................. ................. ................. 
X 
X ................. ................. 
................. ................. 
X ................. 
................. ................. 
................. 

................. ................. 

................. ................. 

................. ................. ................. 
X ................. 
................. 
X ................. ................. ................. ................. ................. ................. 
X 

................. ................. ................. 

................. ................. 

................. ................. ................. 

................. 

................. 
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Table Z-1. - L im i t s  f o r  A i r  Contaminants 
Substance 

Respirable fraotion ............ 
Camphor, synthetio ............... 
Carbaryl (Sevin) ................. 
Carbon blrok .............. 
Carbon dioxide ................... 
Carbon disulfide ................. 
Carbon monoxide . . . . . . . . . . . . . . . . .  
Carbon tetrachloride ... . . . .  

Respirable fraotion ............ 
Chlordans ........................ 
Chlorinated oamphons ............. 
Chlorinated diphenyl oxide ....... 
Chlorins ......................... 
Chlorine dioxids ................. 
Chlorine trifluorids ............. 
Chloroaoetaldehyde ............... 
a-Chloroaoetophenone (Phenaoyl 

Chlorobenzene .................... 
o-Chlorobenzylidene malononitrile 
Chlorobromomethane ............... 
2-Chloro-1.3-butadiene; see beta- 

Chlorodiphenyl (42% Chlorine) (PCB 
Chlorodiphenyl (54% Chlorine) (PCB 
l-Chloro-2,3-epoxypropane; see 

2-Chloroethanol; see Ethylene 

Chloroethylene; see V i n y l  ohloride 
Chloroform (Triohloromethane) .... 
bis(Chloromethy1) sther; see 

Chloromethyl methyl ether; see 

1-Chloro-1-nitropropane .......... 
Chloropiorin ..................... 
2-Chloro-6-(triohloromethyl) 

..................... ..................... 

ohloride). 

Chloroprene. 

Epiohlorohydrin. 

ohlorohydrin. 

1910.1008. 

1910.1006. 

beta-Chloroprene ................. 
pyridine. 
Total dust ......... 
Respirable fraotion 

Chromic acid and ohromates (an 

Chromium (11) oompounds. 

Chromium (111) oompounds. 

Chromium metal and insol. salts 

Chrysene; see Coal tar pitoh 

Clopidol ......................... 
Total dust ..................... 
Respirable fraotion ............ 

Cr03). 

(as Cr) ........................ 
(as Cr) ........................ 

(as Cr). 

volatiles. 

Coal dust (lens than 5% 8102). 

Coal dust (greater than or equal 

Coal tar pitoh volatiles (bsnzons 

respirable fraotion. 

to 5% Si02). respirable fraotion. 

soluble fraotion), anthraaene, 
BaP, phenanthrene, aoridine, 
ohrysene, pyrene. 

CO) . Cobalt metal, dust, and fume (as 

:oke oven emissions; see 1910.1029. 
Zoppsr ........................... 
Fume (as Cu) ................... 
Dusts and mists (as Cub ........ 

:otton dust (e}; sea 1910.1043 ... 
:rag herbioide (Seaone) .......... 
Total dust ..................... 
Respirable fraotion ............ 

kesol, a11 isomers .............. 
kotonaldehyde ................... 
:urnens ........................... 
Syanides (as CN) ................. 
Syolohexane ...................... 
*olohoxanone .................... 
.Volohexene ...................... 
Syolopentadiens .................. 
I,4-D (Diohlorophenoxyaaetio roid) 
hoaborane ....................... 
hmeton (Systox) ................. 
3iaoetone aloohol (4-Hydroxy-4- 
methyl-2-pentanone). 
1,2-Di-inoethme; see 
Ethylenediamine. 
liazomethane ..................... 
9iborano ......................... 
L,2-Dibromo-3-ohloropropane (CBCP) 

L,2-Dibromoethane; see Ethylene 
; see 1910.1044. 

dibromide. 
libutyl phosphate ................ 
libutyl phthalate ................ 
>-Diohlorobenzene ................ 
)-Diohlorobenzene ................ 

CAS No. ( 0 )  

76-22-2 
63-25-2 

1333-86-4 
134-38-9 
75-15-0 
630-08-0 
56-23-5 

9004-34-6 

57-74-9 
8001-35-2 

55720-99-5 
77 83 - 50- 5 
10049-04-4 
7790-91-2 
107 - 3 0 - 0 
532-27-4 

108-90-7 
2698-41-1 

74 -97 -5 

53469-21-9 
11097-6 9-1 

67-66-3 
542-88-1 

107-30-2 

600-25-9 
76-06-2 

126-99-8 
1929 - 82 -4 

7440-47-3 

7440-47-3 
7440-47-3 

2971-90-6 

65966-93-2 

7440-48-4 

7440-50-8 

136-78-7 

1319-77-3 
123-73-9; 
4 17 0 -3 0 -3 

98-82-8 

110-82-7 
108-93-0 
108-94-1 
110-83-8 
542-92-7 
94-75-7 

17702-41-9 
8065-48-3 

((4)) 

123-ha-a 

334-88-3 
19287-45-7 

96-12-8 

107-66-4 

95-50-1 
106 -46 -7 

04-74-2 

ppm (a) (11 

.................. 

5 0 0 0  

5 0  
.................. 

.....,............ .................. 

.................. .................. 
(C) 1 

0.1 
(C)O.l 
(C)1 

0 . 0 5  

75 

1 0 0  
0 . 0 5  

.................. .................. 

(C) 5 0  

a o  
0.1 

25 

.................. .................. .................. 

.................. 

.................. .................. 

.................. .................. .................. 

... 

.................. 

.................. 

.................. .................. 

.................. .................. 
5 
2 

5 0  

300 
50 
50 

300 
75 

.................. 

.................. 
0 .05  .................. 

S O  

0.2 
0.1 

1 

(C) 50 
.................. 

5 

15 
5 
0.5 
0.5 
0.5 

0.3 
(C)0.4 

0.3 

(C) 3 

(C) 3 

350 

1050 
0.4 

1 
0 .5  

(C)240 

100 

90 
0 . 7  

0 . 5  

0 .5  
1 

0.1 

0.1 
1 
1 

15 
5 

22 
6 

245 
5 

1050 
200 
200 
1015 
200 
10 

0 . 3  
0.1 

a4 o 

0.4 
0.1 

5 
5 

(C1300 
450 

................. ................. ................. ................. 

................. 

................. ................. 
X 
X ................. ................. ................. ................. ................. ................. 
................. ................. ................. 
X 
X 

................. 

................. ................. 
X 

................. ........ 

................. 

................. ................. 

................. ........ 

................. 

................. 

................. ................. 

................. 
K 

K ................. ................. 
................. ................. ................. ................. 
K 
K ................. 

................. 

................. ................. ................. ................. 
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Table Z-1. - L i m i t s  f o r  Air Contaminants 
I Substanoe 

Di~hlorodifluorom.thrnr .......... 
1,3-Diohloro-5,5-dimethyl 
hydantoin. 

(DDT) . Diohlorodiphenyltriohloroethane 

1.1-Diahloroothane ............... 
1.2-Diohloroethans; see Ethylene 

1.2-Diohloroethylene ............. 
Diohloroethyl ether .............. 
diahlorj.de. 

Diohloromethan.; see Mathylano 

Diuhloromonofluoromethane ........ 
1,l-Diohloro-1-nitroethane ....... 
1.2-Diohlotopropane; see Propyleno 

Diohlorotetrafluoroothane ........ 
Diohlorvoe (DDVP) ................ 
Dioyolopentadienyl iron .......... 

Total dust ..................... 
Respirable fraotion ............ 

Dieldrin ......................... 
Diethylamino ..................... 
2-Diethylaminosthano1 ............ 
Diethyl ether; see Ethyl ethor. 
Difluorodibromomethane ........... 
Diglyoidyl ether (DOE) ........... 
Dihydroxybsnrene; seo Hydroquinono. 
Diisobutyl ketone ................ 

ohloride. 

diohloride. 

I ................. 

Dimethyl aoetamide ............... 
Dimethylamine .................... 
Dimethylaninobenreno; 6.0 Xylidine 
Dimethylaniline (N,N- 

Dimethylbenzene; see Xylene. 
Dimethyl-l.2-dibromo-2.2- 
diohloroethyl phosphate. 

Dinethylformamide ................ 
2,6-Dimethyl-4-heptanone; see 

1,l-Dimethylhydrazine ............ 
Dimethylphthalate ................ 
Dimethyl sulfate ................. 
Dinitrobenrene (all isomers) ..... 

(ortho) ........................ 
beta) ......................... 
(para) ......................... 

Dinitro-o-oresol ................. 
Dinitrotoluene ................... 
Dioxane (Diethylens dioxide) ..... 
Diphenyl (Biphenyl) .............. 
Diphenylmethane diisooyanate; sae 
Methylene bisphenyl isooyanate. 

Dipropylene glyool methyl other .. 
Di-seo ootyl phthalrte (Di-(2- 

Emery ............................ 
Total dust ..................... 
Respirable fraotion ............ 

Endosulfan ....................... 
Endrin ........................... 
Epiohlorohydrin .................. 
EPN .............................. 
l,2-Epoxypropane; see Propylene 

2.3-Epoxy-1-propanol; see Olyoidol 
Ethanethiol; 6.0 Ethyl meroaptan. 
Bthanolamine ..................... 
2-Ethoxyethanol (Callosolvo) ..... 
2-Ethoxyethyl roetate (Cellosolve 

Ethyl aoetate .................... 
Ethyl acrylate ................... 
Ethyl aloohol (Ethanol) .......... 
Ethylamine ....................... 
Ethyl amyl ketone (5-Methyl-3- 

Ethyl benzene .................... 
Ethyl bromide .................... 
Ethyl butyl ketone (3-8eptanone) . 
Ethyl ohloride ................... 
Ethyl ether ...................... 
Ethyl formate .................... 
Ethyl meroaptan .................. 
Ethyl eilioate ................... 
Ethylene chlorohydrin ............ 
Ethylenediamine .................. 
Kthylene dibromida . . . . . . . . . . . . . . .  
Ethylene diabloride (1,2- 

Ethylene glyool dinitrate ........ 
Ethylene glyool methyl aoetate; 
Ethyleneimine; see 1910.1012 ..... 
Ethylene oxide see 1910.1047 ..... 
Ethylidone ohloride; see 1.1- 

Dimethylaniline). 

Diisobutyl ketone. 

ethylhexyl) phthalate). 

oxide. 

aoetate) . 

heptanone) . 

Diahloroethane). 

dichloroethane. 

CAS No. ( 0 )  

91- 94-1 

75-71-8 
118-52-5 

50-29-3 

75-34-3 

540-59-0 
111-44-4 

75-43-4 
594-72-9 

76-14-2 
62-73-7 
102-54-5 

60-57-1 
109-89-7 
100-37-8 

75-61-6 
2238-07-5 

108-83-8 
108-18-9 
60-11-7 

127 -19- 5 
124-40-3 

121-6 9-7 

300-76-5 

68-12-2 

57-14-7 
131-11-3 
77-78-1 

528-2 9-0 
99-65-0 

100-25-4 
531 - 5 2  -1 

25321-14-6 
123-91-1 
92-sa-4 

34590-94-8 
117-81-7 

12415-34-8 

115-29-7 
72-20-8 

106-89-8 
2104-64-5 

141-43-5 
110-80-5 
111-15-9 

141-78-6 
140-88-5 
64-17-5 
75-04-7 
541-85-5 

100-41-4 
74-96-4 
106-35-4 
75-00-3 
60-29-7 
109-94-4 
75-08-1 
78-10-4 
107 - 07 - 3  
107 -15- 3 
106 - 93 -4 
107 - 0 6 - 2  

628-96-6 

151-56-4 
75-21-8 

1000 .................. 
.................. 

100 

200 
(C) 15 

1000 
(C)10 

1000 .................. 
.................. .................. .................. 

25 
10 

100 
(C)0.5 

50 
5 

10 
10 

5 

.................. 
10 

0.5 

1 
.................. 
.................. 

.................. .................. 
100 

0.2 

100 .................. 

.................. .................. .................. 
5 .................. 

3 
zoo 
100 

400 
2 5  

1000 
10 
25  

100 
zoo 
50 

1000 
4 00 
100 

(C) 10 
100 
5 

10 .............. 
(C)0.2 

n d m 3  (b) (1) 

4950 
0 . 2  

1 

400 

190 
(C) 90 

4200 
(C) 60 

7000 
1 

15 
5 
0.25 

15 
50 

86 0 
(C)2.8 

290 
20 

35 
18 

25 

3 

3 0  

1 
5 
5 
1 

0 . 2  
1.5 

360 
1 

600 
5 

15 
5 
0.1 
0.1 

0.5 
19 

6 
740 
540 

1400 
100 
1900 
18 
130 

435 
890 
230 

2 6 0 0  
1200  
300 

(C)25 
850 
16 

IC) 1 

Skin designation 

................. ................. 
X 

................. 

................. 
X 

................. 

................. 
X 

................. ................. 
X 

X 

.......... .......... 

................. 
X 

X ................. 
X 

................. 
X 

X 

X 
X 

........... 

................. 

X ............. 

................. 
X 
X 
X 
X 

...... 
X 
X 

................. ................. 

................. ................. ................. ................. ................. ................. ................. 
X ................. 

X 
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Table 2-1. - L im i t s  f o r  A i r  Contaminants 
Substance 

N-Bthylmorpholine ................ 
Ferbam ........................... 

Total dust ..................... 
Ferrovanadium dust ............... 
Fluorides (as P) ................. 
Fluorine ......................... 
Fluorotrichloromethane 
(Triahlorofluoromethane). 

Formaldehyde; see 1910.1048 ...... 
Furfuryl alcohol ................. 
Qlycerin (mist) .................. 

Respirable fraotion ............ 

Formic aoid ...................... 
Furfural ......................... 
Qrain dust (oat, wheat, barley) .. 

Total dust ..................... 
Qlycidol ......................... 
Qlycol monoethyl ether> eee 2 -  

Qraphite, natural, rospirablo dust 
Qraphite, synthetic .............. 

Tctal dust ..................... 
Ethoxyethanol. 

Respirable fraotion ............ 
Quthion; see Azinphos mothyl. 
Qypsum ........................... 

Total dust ..................... 
Eafnium .......................... Respirable fraotion ............ 
Eeptaohlor ....................... 
Eeptano (n-Heptane) .............. 
Hexaohloronaphthalene ............ Eexachloroethane ................. 
n-Hexrne ......................... 
2-Hexanons (Methyl n-butyl ketone) 
Hexone (Methyl isobutyl ketone) . . 
seo-Hexyl aoetate ................ 
Hydrazine ........................ 
Hydrogen bromide ................. 
Hydrogen chloride ................ 
Hydrogen cyanide ................. 
Hydrogen fluorido (as F) ......... 
Hydrogen peroxido ................ 
Hydrogen selenids (as 6.1 ........ 
Hydrogen sulfide ................. 
Hydroquinone ..................... 
Iodine ........................... 
Iron oxide fume . . . . . . . . . . . . . . . . . .  
Isoamyl acetate .................. 
Isoamyl alcohol (primary and 
secondary). 

Isobutyl acetate ......... 
Isobutyl aloohol ......... 
Isophorone .............. 
Isopropyl acetate ....... 
Isopropyl alcohol ....... 
Isopropylamfne .......... 
Isopropyl ether ......... 
Isopropyl glycidyl ether 
Kaolin .................. 

Total dust ............ 
Respirable fraction ,.. 

Ketene .................. 
Lead. inorganic (as Pb); 

Limestone ............... 1910.1025. 

Total dust ............. 
ResDirable fraction . . . .  

........ ........ ........ ........ ........ ........ 
IQE) ... ........ ........ ........ ........ .. 
........ ........ ........ 

Lindane .......................... 
Lithium hydride .................. 
L.P.Q. (Liquefied petroleum gaa) . 
Magneaite ........................ 

Total dust ..................... 
Respirable fraction ............ 

Magnesium oxide fumo . . . . . . . . . . . . .  
Total particulate .............. 

Malathion ........................ 
Total dust ..................... 

Maleic anhydride ................. 
Manganese compounds (as Mn) ...... 
Marble ........................... 

Total dust ..................... 
Respirable fraction . . . . . . . . . . . .  

Manganese fume (as Mn) ........... 

Mercury (pry1 and inorganlo) (as 

Mercury (organo) alkyl compounds 

Mercury (vapor) (as Hg) .......... 
Mesityl oxide .................... 
Msthanethiol; see Methyl msrcaptan. 
Methoxychlor ..................... 

Total dust ..................... 
2-Methoxyethanol (Methyl 

2-Methoxyethyl acetate (Methyl 

Methyl acetate ................... 
Me thy1 acetylene (Propyne) ....... 
Methyl acetylene-propadiene 

Methyl aorylate .................. 
Methylal (Dimethoxy-methane) ..... 
Methyl alcohol ................... 

Hg). 

(as Hg). 

cellosolve). 

cslloeolve acetate). 

mixture (MAPPI. 

CAS No. (a) 

100-74-3 
14484-64-1 

12604 -58- 9 

7782-41-4 
75-69-4 

((4)) 

50-00-0 
64-18-6 
98-01-1 
98-00-0 

56-81-5 

556 - 5 2  -5 

7782-42-5 

13397-24-5 

7440-58-6 
76-44-8 
142 -82 - 5 
67-72-1 

1335-87 - 1 
110-54-3 
591-78-6 
108-10-1 
108-84 - 9 
3 02 - 01-2 

10035-10-6 
7647-01-0 

74-90-8 
7664-39-3 
7722-84-1 
7783-07-5 
7783-06-4 
123 -31-9 

7553-56-2 
1309-37-1 
123-92-2 
123-51-3 

110-19-0 
78-83-1 
78-59-1 

108-21-4 
67-63-0 
75-31-0 
108-20-3 

4 016 -14 -2 
1332-58-7 

463-51-4 
7439-92-1 

1317-65-3 

58-89-9 
7580-67-8 

68476-85-7 
5 4  6 -93 - 0 

1309-48-4 

121-75-5 

108-31-6 
7439-96-5 
7139-96-5 
1317 -65-3 

7439-97-6 

7439-97 -6 

7439-97-6 
141-79-7 

12-43-5 

109-86-4 

110-49-6 

79-20-9 
74-99-7 

96-33-3 
109-87-5 
67-56-1 

20 

.................. .................. .................. 
0.1 

1000 

5 
5 

5 0  .................. 
.................. .................. 

5 0  

.................. 

.................. .................. 

.................. .................. .................. .................. 
5 0 0  

1 .................. 
500 
100 
100 
50 
1 
3 

(CI 5 
10 ............... 
1 
0. ............... ............... 

( C ) O .  

.. 
5 .. .. 
.. 

100 
100 

150 
100 

2 5  
250 
400 

5 
500 
50 

.................. .................. 
0.5 

.................. .................. 

.................. .................. 
1 0 0 0  

. . . . . . . . . . . . . . . . . .  .................. 
... 

.................. 
0.25 

.................. 
.... 

.................. 

.................. 
25 

2 5  

25 

2 0 0  
1000 
1000 

10 
1000 
200 

W/rrJ (b) (I) 

94 

15 
1 
2.5 
0.1 

5 6 0 0  

9 
10 

100 
10 

15 
5 

150 

( ( 3 ) )  

15 
5 

15 
5 
0.5 
0.5 

2000 
10 

1800 
410 
410 

0.1 

300 

10 
(CI 7 

1.3 

10 
52 5 
360 

700 
300 
14 0 
950 
980 
12 

2100 
240 

15 
5 
0.9 

15 
5 
0.5 
0.025 

1800 

15 
5 

15 

15 
1 

( C )  5 
(CI 5 

15 
80 

11 0 

610 
1650 
1800 

35 
3100 
260 

Skin designation 

X 

................. ................. ................. ................. ................. 

................. 
X ................. ................. 
................. ................. ................. 

................. ................. 

................. ................. ................. 
X 

X 
X 

................. 

................. ................. 

................. ................. 
X 

................. ................. 

................. ................. ................. ................. ................. 

................. ................. ................. ................. ................. ................. ................. ................. 

................. ................. ................. 

................. ................. 
X ................. 
................. ................. 

.............. 
X ................. ................. ................. 
................. 
................. 

................. 

................. 
X 

X 

................. ................. 
X ................. ................. 
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Table Z- 1. - L i m i t  
I Substanae 

Methylamine ...................... 
Methyl amyl alaohol; see Methyl 

Methyl n-amyl ketone ............. 
Methyl bromide ................... 
Methyl butyl ketone; see 2- 

Methyl aellosolve; see 2- 

M-thyl a.llosolvr aartate; see 2-  

Methyl ahloride .................. 
Methyl ahloroform (1,1,1- 

Methylayolohexan. ................ 
Methylayalohexanol ............... 
o-Methyloyalohrxanonr ............ 
Methyl ethyl ketone (MEK); see 2- 

isobutyl aarbinol. 

H-X8nOnr. 

Methoxyethanol. 

Methoxyethyl acetate. 

Triahloroethane). 

Methylene ahloride ............... 
Methyl formats ................... 
Methyl iodide .................... 
Methyl isoamyl ketone ............ 
Methyl isobutyl aarbinol ......... 
Methyl isoayanate ................ 
Methyl methaarylate .............. 
alpha-Methyl styrene ............. 

Butanone. 

Methyl hydrazine (Monomethyl 
hydrazine) . 

Methyl isobutyl ketone; me- Hexone. 

Methyl meraaptan ................. 
Methyl propyl ketone; see 2- 
Pentanone. 

Methylens bisphenyl isoayanate 

Miaa; see Silicates. 
Molybdenum (as Mo) ............... 

Soluble aompounda .............. 
Total dust ................... 

Monomethyl aniline ............... 
Monomethyl hydrazine; see Methyl 

Morphalins ....................... 
Naphtha (Coal tar) ............... 
Naphthalens ...................... 
alpha-Naphthylamine; see 1910.1004 
beta-Naphthylamine; see 1910.1009 
Niakel aarbonyl (as Ni) .......... 
Nioksl, metal and insoluble 

Niokel. soluble aompounds (as Nib 
Niootine ......................... 
Nitria aoid ...................... 
Nitria oxide ..................... 
Nitrobenzene ..................... 
4-Nitrodiphenyl; see 1910.1003 ... 
Nitroethane ...................... 
Nitrogen dioxide ................. 
Nitrogen trifluoride ............. 
Nitroglyaerin .................... 
Nitromothane ..................... 
1-Nitropropane ................... 
2-Nitropropane ................... 
N-Nitrosodimethylamine; see 

Nitrotoluene (a11 isomers) ....... 
o-isomer ....................... 
m-isomer ....................... 
p-isomor ....................... 

(MDI) .  

Insoluble aompounds. 

hydrazine. 

aompounds (as Ni) . 

p-Nitroanilins ................... 
p-Nitroahlorobsnzene ............. 

1910.1016. 

Nitrotriahloromethane; see 
Chloropiarin. 

Ootaahloronaphthalens ............ 
Oatane ........................... 
Oil mist, mineral ................ 
Osmium tetroxide (as 0s) ......... 
Oxalia noid ...................... 
Oxygen difluoride ................ 
Ozone ............................ 
Paraquat, respirable dust ........ 
Parathion ........................ 
Partiaulates not otherwime 
regulated (PNOR) {f}. 
Total dust ..................... 
Respirable fraation ............ 

PCB; see Chlorodiphenyl (42% and 

Pentaborane ...................... 
Pentaahloronaphthalene ........... 
Pentrahlorophenol ................ 
Pentaerythritol .................. 

Total dust ..................... 
Respirable fraction ............ 

Pentane .......................... 
2-Pentanone (Methyl propyl ketone) 
Perahloroethylene 

Perahloromethyl meraapwn ........ 
Perahloryl fluoride ............... 

54% ahlorinel. 

(Tetraahloroethylene) . 

f o r  Air Contaminants 
CAS No. ( 0 )  

74-89-5 

110-43-0 
74-83-9 

74-87-3 
71-55-6 

108-87-2 
25639-42-3 

583-60-8 
75-09-2 

107 -3 1-3 
60-34-4 

74-88-4 
110-12-3 
108-11-2 

624 -83 -9 
74-93-1 
80-62-6 

98-83 - 9 
101-68-8 

7439-98-7 

100-61-8 

110-91-8 
803 0-30-6 

91-20-3 
134-32-7 
91-59-8 

13463-39-3 
7440-oa-0 

7440-02-0 
54-11-5 

7697 -37 -2 
10102-43-9 

100-01-6 
98-95-3 

100-00-5 
92-93-3 
79-24-3 

10102 -44 - 0 
7783-54-2 

55-63-0 
75-52-5 

79-46-9 
108-03-a 

88-72-2 
99-08-1 
99-99-0 

2234-13-1 
111-65-9 

8012-95-1 
20816-12-0 

144-62-7 
7783-41-7 
10028-15-6 
4685-14-7; 

2074-50-2 
56-38-2 

1910-4a-5; 

19634 -22 -7 
1321-64-8 

87-86-5 
115-77 - 5 

109-66-0 
107-87-9 
127-18-4 

594-42-3 
7616-94-6 

10 

100 
(C)20 

350 

500 
100 
100 .................. 
100 
(Cb0.2 

5 
100 
25 

0.02 
(C)  10 
100 

(C)100 
( C )  0 . 0 2  

.................. 

.................. 
a 

20 
100 
10 

0.001 

.................. .................. 
2 

25 
1 
1 .................. 

100 
(C) 5 
10 

(C10.2 
100 
25 
25 

5 

.................. 
5 0 0  

.................. .................. 
0.05 
0.1 .................. 

.................. 

0.005 

.................. 
1000 
200 

0.1 
3 

ia 

465 
(C) 80 

250 
(C)0.35 

28 
475 
100 

0.05 
(C)20 
410 

(C)480 
( C )  0.2 

5 

15 
9 

70 
400 
50 

0.007 
1 

1 
0.5 
5 

3 0  
6 
5 
1 

310 
(C) 9 
29 

(C) 2 
250 
90 
90 

3 0  

0.1 
2350 

5 
0.002 
1 
0.1 
0.2 
0 . 5  

0.1 

15 
5 

0.01 
0.5 
0.5 

15 
5 

2950 

Skin designation 

................. 

................. 
X 

X 

........ 
X 

X 

X 

X 

. . . . . . . .  

........ ........ 

........ ........ 

....... 

X ................. ................. 

................. 

................. 
X ................. . . . . . . . . . . . . . . . . .  
X 
X 
X 

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
X ................. ................. ................. 

X 

X ................. . . . . . . . . . . . . . . . . .  ................. ................. ................. ................. 
X 

X 

................. 

................. 
X 
X 

................. ................. ... . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

................. ................. 

Page 8 



Table Z-1. - Limits f o r  A i r  Contaminants 

Substma. 

Porlite .......................... 
Total dust ..................... 
Respirablr fraotion ............ 

Petrolrum disti1lat.s (Naphtha) 

Phmnol ........................... 
p-Pheny1.n. dirninr .............. 
Phony]. eth.r-bipheny1 mixture. 

Ph.nylethy1.n.; ss. Styrene. 
Phony1 glyaidyl other (POP) ...... 
Phonylhydraain. .................. 
Phosdrin (Movinphos) ............. 
Phosgen. (Carbonyl ohloride) ..... 
Phosphinr ........................ 
Phosphoria raid .................. 
Phosphorus (yallor) .............. 
Phosphorus pontaohlorid. ......... 
Phosphorus pentasulfid. .......... 
Phosphorus triahlorid. ........... 
Phthalio anhydride ............... 
Pialoraa ......................... 
Total dumt ..................... 
Raspirabl. fraotion ............ 

Piorio aoid ...................... 
Pindon. (~-Pivrlyl-1,3-indrndiono) 
Plaster of Paris ................. 
Total dust ..................... 
Respirabl. fraotion ............ 

Platinum (as Pt) ................. 
Metal .......................... 
Solubl. salts .................. 

Portland a.m.nt .................. 
Total dust ..................... 
Rospirabl. fraation ............ 

Propane .......................... 
beta-Propriolaotons; s.0 1910.1013 
n-Propyl aoetat. ................. 
n-Prowl alcohol ................. 
n-Propyl nitrats ................. 
Propylon. diohlorid. ............. 
Propylon. inin. .................. 
Propylon. oridr .................. 
Propyn.; so. Mothyl aaatylen.. 
Pyrrthrua ........................ 
Pyridine ......................... 
Ouinon. .......................... 
UIX; see Cyalonit.. 
Rhodium ( a m  Rh), mots1 fume and 

Rhoaium (as Rh), solubl. aorpounds 
Roonn.1 ........................... 
Rotenone ......................... 
Rouge ............................ 
Total dust ..................... 
Rospirabl. fraation ............ 

Smlenium oompounds (as 80) ....... 
Solanium heufluorid. (as So) .... 
Siliaa, amorphous, preaipitated 
and gel. 
Siliaa, amorphous, diatomaaeous 
oarth, oontaining loss than 1% 
orystrllin. silioa. 
Siliaa, arystallins aristobalite, 
respirable dust. 
Siliaa, arystdlinr quarts, 
respirable dust. 
Siliaa. arystallina tripoli (as 
quart=), rrspirablr dust. 
Silior, arystallin. tridymit., 
respirabl. dust. 
Siliaa, fused, rropirrbl. dust ... 
Si1iart.s (lass than 1% 

(Rubbar Solvent) . 
Phenyl ether, vapor .............. 
vapor. 

insoluble oompounds. 

arystallin. silioa). 
Mia. (rmspirabl. dust) ......... 
Soapstone, total dust .......... 
Soapston., rospirabl. dust ..... 
Tala (oontaining asboatas); use 
asbestos limit; so. 19 CIR 
1910.1001. 

respirable dust. 
Tala (aontaining na asbastos), 

Tromolit., asb.stiforn; sea 
1910.1001. 
Siliaon .......................... 
Total dust ..................... 
Respirable fraotion ............ 

Silicon oarbid. .................. 
Total dust ..................... 
Rospirabl. fraotion ............ 

Silver, natal and solubl. 

Soapstone; so. Si1iaat.s. 
Sodium fluaraaa.tat. ............. 
Sodium hydroxide ................. 
Staroh ........................... 
Total dust ..................... 
Respirable fraation ............ 

Stibine .......................... 
Stoddard solvont ................. 
Stryohnine ....................... 
Shrren. .......................... 

oompounds (as Ag) . 

CAS No. (a) 

93763-70-3 

108-95-1 
106-50-3 
101-84 -8 

111 -60- 1 
100-63-0 

7786-34-7 
75-44-5 

7003-51-1 
7664-38-1 

10016-13-8 
1314-80-3 
7719-11 -1 

85-44-9 
1918-01-1 

77a3-ie-o 

88-89-1 
83-16-1 

16499-65-0 

744 0- 06 - 4  

65997 -15-1 

74-98-6 
57-57-8 

109-60-4 
71-13-8 
617-13-4 
78-87 - 5 
75-55-8 
75-56-9 

8003-14-7 
110 -86 - 1 
106-51-4 

7440-16-6 

7440-16-6 

83-79-4 
a99-04-3 

7781 -49-1 
7783-79-1 

iia9ic-00-8 

61790-53-1 

14464-46-1 

14808-60-7 

1317-95-9 

15468-31-3 

6 0676 -86 - 0 

11001-16-1 

14807-96-6 

7440-11-3 

409-ai-a 

7440-11-4 

61-74-8 
1310-73-1 
9005-15-8 

7803 -51 - 3  
sosa-1;1-3 

5744-9 
loo-41-5 

.................. 
500 

5 

1 
1 

10 
5 

0.1 
0 . 3  

.................. 

.................. .................. .................. 
0.5 
1 

.................. .................. 

.................. 

.................. 
1000 

1 0 0  
1 0 0  

75 
1 

100 

a5 

.................. 
5 
0.1 

.................. 

.................. .................. .................. 

.................. .................. .................. 
0.05 .................. 

.................. 

.................. 

.................. 

.................. 

.................. 

.................. 

.................. .................. .................. .................. 

.................. 

.................. .................. 

.................. .................. 

.................. .................. 

.................. .................. 
0.1 

500 .................. .................. 

15 
5 

a000 

19 
0.1 
I 
7 

60 
aa 
0.1 
0 . 4  
0 . 4  
1 
0.1 
1 
1 
3 
ia 

15 
5 
0.1 
0.1 

15 
5 

.................. 
o .ooa  

15 
5 

1800 

840 
500 
110 
350 

5 
a 4 0  

5 
15 

0.4 

0.1 

0.001 
15 
5 

15 
5 

15 
5 
0.01 

0.05 
1 

15 
5 
0.5 

1900 
0.15 

((a))  

Skin designation 

................. ................. ................. 
X 
X ................. ................. 
................. 
X 
X ................. ................. ................. ................. ................. ................. ................. ................. 
................. 
X ................. 
................ 
................. 
................. ................. ................. 
................. ................. ................. ................. 
X ................. 
................. ................. ................. 
................. 
................. ................. ................. 
................. ................. ................. ................. ................. 

................. ................. 

................. ................. ................. 
X ................. 
................. ................. ................. ................. ................. 
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Table Z-1. - Limits for  Air Contaminants 

ITetramothyl suooinonitrile ....... 
Tetranitromethane ................ 
Tetryl (2,4,6- 

Thallium, aolublr oompoundm (a* Tll 
4,4'-Thiobis (6-tart, Butyl-m- 

Trinitrophenylmethylnitramine) . 
cresol). 
Total duet .................... 

Thiram ........................... 
Tin, inorganio oompounds (exaept 

Tin, organic compounds (as Sn)  ... 
Titanium dioxide ................. 

Total dust ..................... 
Toluene .......................... 
Toluene-2,4-diisocyanate (TDI) ... 
0-Toluidine ..................... 
Toxaphens; sea Chlorinated 

Tremolite; see Silicates. 
Tributyl phosphate ............... 
1.1.1-Trichloroethane; see Methyl 

1.1,2-Triohloroethane ............ 

Respirable fraation ............ 
oxides) (as S n ) .  

oamphene. 

ohloroform. 

I Subrtanoe 

Turpentine ................... 
Uranium (as U) . . . . . . . . . . . . . . .  

Soluble compounds .......... 
I Insoluble compounds ........ 
Vanadium ..................... 

Respirable dust (as V205) .. ............. 
Vegetable o i l  mist ........... 

Total dust ................. 
Respirable fraotion ........ 

Vinyl benzene; see Styrene. 
Vinyl chloride; see 1910.1011 
Vinyl oyanide; see Acrylonitrj 
Vinyl toluene ................ 

... ... ... ... ... ... ... ... ... ... 

... 
e. ... 

Iwarfarin ......................... 
Xylenes ( 0 - ,  m-, p-isomers) ...... 
Xylidine ......................... 
Yttrium .......................... 
Zinc ohloride fume ............... 
Zinc oxide fume .................. 
Zinc oxide ....................... 

Total dust ..................... 
Respirable fraation ............ 

Zinc stearate .................... 
Total dust ..................... 
Respirable fraotion ............ 

Ziroonium comRounds (as Zr) ...... 

CAS No. ( 0 )  

57-50-1 

1446-09-5 
2551-62-4 
7664-93-9 

10025-67 - 9 
5714-22-1 
2699-79-8 

93 - 16  -5 

1440-25-1 
3689-24-5 
13494 -80-9 
7183-80-4 
3383-96-8 

101 -49-3 
26140-60-3 

16-11-9 

16-12-0 

19-34-5 

1335-88-2 
18-00-2 

109-99-9 
75-74-1 

3333-52-6 
509-14-8 
419-45-8 

1440-28-0 
96-69-5 

131 -26 -8 
1440-31-5 

1440-31-5 
13463-61-1 

108-88-3 
584-84-9 
95-53-4 

126-73-8 

79-00-5 
19-01-6 

1321-65- 9 
96-18-4 
16-13-1 

121-44-8 
15-63-8 

118-96-7 
78-30-8 

115-86-6 
8006-64-2 
1440-61-1 

1314-62-1 

15-01-4 

25013-15-4 
81-81-2 

1330-20-7 
1300-73-8 
1440-65-5 
1646-85-7 
1314-13-2 
1314 -13-2 

557-05-1 

1440-67-7 

.................. .................. 
5 

1000 ............ 
1 
0.025 
5 

.................. 

.................. . . . . . . . . . . . . . . . . . .  
0.02 

.................. .................. .................. 
(C) 1 

5 0 0  

5 0 0  

5 

.................. 
200 .................. 

0 . 5  
1 .................. 

. . . . . . . . . . . . . . . . . .  

.................. .................. .................. 

.................. 
.............. .............. 

(C)0.02 
5 

.................. 
10 .................. 

.................. 
50 

1000 

25 
1000 

.................. .................. 
100 

.................. 

.................. 

.................. .................. 

100 

100 
5 

.................. 

.................. .................. .................. 

.................. .................. 

.................. .................. .................. 

15 
5 

13 
6 0 0 0  

1 
6 
0.25 

20 

10 

5 
0.2 
0.1 
0.2 

15 
5 
0 . 0 5  

(C) 9 
4170 

4110 

3 5  

2 
0.075 

590 
0 . 0 7 5  
3 
8 
1.5 

0.1 

15 
5 
5 
2 

0.1 

5 

45 
((2)) 

5 
300 

1600 

100 
6100 

1.5 
0.1 
3 

560 

0.05 
0 . 0 5  

(l2)O.S 
(C)O.l 

15 
5 

480 

435 
25 
1 
1 
5 

0.1 

15 
5 

15 
5 
5 

................. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  ................. ................. . . . . . . . . . . . . . . . . .  ................. 

................. 

. . . . . . . . . . . . . . . . .  
X 
................. ................. 
................. ................. 
X ................. 

............... 
X 

X 
X .............. 
X 
X .............. 
X 

X 

................. ................. ................. 

................. 

................. 

. . . . . . . . . . . . . . . . .  
X 

................. 

X 

X ................. ................. 

................. 

X ................. 
................. . . . . . . . . . . . . . . . . .  
................. ................. 
................. 

................. ................. 

.......... .......... .......... 
X .......... .......... .......... 
.......... .......... 
. . . . . . . . . .  . . . . . . . . . .  .......... 

. . . . . .  ...... 

...... 

...... ...... 

...... 

...... ...... 

...... ...... ...... 
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{l} 
designation denotes a ceiling limit. 
from breathing-zone air samples. 

The PELS are 8-hour TWAs unless 

(a) Parts of vapor or gas per million 
by volume at 25 OC and 760 torr. 

(b) Milligrams of substance per cubic 

otherwise noted; a (C) 
They are to be determined 

parts of contaminated air 

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 compounds. 

(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 2-2 apply. See 1910.1028 for specific circumstances. 

(el 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. 

(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 2-3. 

See Table 2-2 .  
See Table 2-3. 
Varies with compound. 

Table 2 - 2  

substana. 

Aoaeptable maximum peak above 
t h e  aaaeptable  o e i l i n g  

8-hour t i m e  Aooeptablo aonoontration €or an 8-hr  s h i f t  

Benzene(a) (237 .40-1969)  .......... 
Beryll ium and bery l l ium aompounds 

Cadmium fume b (237 .5 -1970) .  ..... 
Cadmium duntib] (237 .5 -1970)  ..... 
Carbon d i n u l f i d s  ( 2 3 7 . 3 - 1 9 6 8 ) . . . .  . 
Carbon t e t r a o h l o r i d e  (237 .17-1967)  

IChromio a o i d  and ahronutes ( 2 3 7 . 7 -  

(237.29-1970) 

1 9 7 1 ) .  

i 10 p p m . . . . . .  25 p p r n . . . . . .  5 0  p p r n . . . . . .  10 minutes.  I 2 pg/ d..... 1 5 pg/m3. .... j 2 5  pg/m3 .... j 3 0  minutes.  

I 0 . 1  w / m 3  ... 1 0.3 mg/m3 ... 
7 0  ppm.. .... 3 0  pprn.. .... 

............ I 
I I 

100 pprn.. ... 3 0  minutes.  
2 0 0  pprn.. ... 5 m i n .  in any 4 I h r s .  I 
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Table 2-2 

I 
t 

Substanoo 

__ 
Ethylene dibromido (237.31-1970). . 
Ethylon. diahlorido (237.21-1969). 

Fluoride as dust (237.28-1969) ... 
Forrmldohydo; so. 1910.1048....... 
Hydrogen fluorido (237.28-1969). 
Eydrogon sulfido (237.2-1966)..... 

.. 

Meraury (237.8-1971) .............. 
Mothyl ahlorido (237.18-1969)..... 

Nothylon. ohlorido (237.23-1969). . 
Organo lalkyl) moroury (237.30- 
1969). 

Styrono (237.15-1969) ............. 
ITotraohloroothylono (237 .aa-1967) , 

Toluono 1237.17-1967)............. 
Triohloroothylono (Z37.19-1967)... 

I_____I_ __ 

ao ppa.. .... 
50 ppm...... 

30 ppa...... 
100 ppm..... 

a . 5  -1.u ......... 
3 ppa.. .. ......... 

......... 
100 ppm.. 

.. .. .. 

.. .. 
... I 500 ppa.. 

0.01 wIa3.. 

100 ppm.. ... 
100 ma.. ... 
aoo ppm.. ... 
100 ppm.. ... 

............ ............ ............ 
a0 ppm...... 

1 a g . O l l O a 3 . .  . 
aoo ppm..... 

1,000 ppm.. . 
0.04 w1.U.. 

aoo ppa.. ... 
a00 ppm..... 

300 ppm..... 
zoo ppa..... 

AoOoptablo uriaua peak above 
tho aaasptablo aoiling 

aoaaontratlon for an 8-hr shift 

Conaontrati- Uriur duration 

50 ppm...... 
aoo ppm.. ... 

I 

5 ainutr.. 
s a i m .  in Lay 3 
h r a .  ............ ............ ............ 

50 ppm...... 

............ 
300 ppm..... 

a ,  ooo ppa.. . 
............ 
600 ppm..... 

300 ppa..... 

500 ppm..... 
300 ppm..... 

10 ria.. one., 
only if me other 
.Ha.. oxp. 
oaauro. 

5 a h a .  in any 3 
hrs . 

5 mins. i n  any a 
hra. 

5 mins. in any 3 

5 mina. in any 3 

10 ainutms. 
5 aim. i n  any a 

hrs. 

hre. 

hra. 

{a} This standard applies to the industry segments exempt from 
the 1 ppm 8-hour TWA and 5 ppm STEL of the benzene standard at 
1910.1028. 

{b} This standard applies to any operations or sectors for which 
the Cadmirun standard, 1910.1027, is stayed or otherwise not in 
effect . 

Table 2-3 Mineral Dusts 
Subs tan00 

__l_______________l__ 

Silioa: Cryatallin. 
Quart. (Roapirablo) ........... 

Quarts (Total Dust) 

i 
........... 

Crimtobalito: Us. l/a tho valuo 
oaloulatod from tho oount or  
mass formula. for quart.. 

Tridpito: Urn. l/2 tho vrluo 
adoulatod f r o m  tho formula. for 
quartz. 

hrphou., induding natural .... 
silioatos (loas than 12 

diatonrooous earth. 

aryatallino silica) : 
Mia. .......................... 
so.p.ton0 ..................... 
T-lo (not aentaining asbestos) 
Tala (oontaining asbOOt08) Vao 

Tromlito, asbostifora ( s o 0  2 9  

Portland oomont ............... 
Qraphito (Natural) .............. 
Coal Dust: 

a8bostos limit. 

CPR 1910.10011. 

Rompirablo fraotion 10s. than 5 

..... 

...... ao 

an 
ao 

ao (a  

50 

15 

wio^Ya 

.............. .............. .............. .............. 

.............. 

................. 

................. 

..... 
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Sub B tance 

Respirable fraction greater 
than 5% S i O A Y 2 .  

Inert or Nuisance Duat{d}: 
Respirable fraction ........... 
Total dust .................... 

WPC f { a) mg/m3 

......... 

15 
5 0  

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

10 mg/m3{e) 

% s ~ o " Y ~  +2 

5 mg/m3 
1 5  mg/m3 

{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; if 1% quartz or more, use 
quartz limit. 

{d} All 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. 

{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: 

1 Aerodynamic diameter Percent panning 
(unit density sphere) I selector 

2 ................................. 
2 . 5  ............................... 
3.5 .............................. 
5 . 0  ............................... 
10 ................................ 

90 
75  
50 
25 

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/m3. 
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