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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.

Il. 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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Deputy Administrator
Administrative Management

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 | was [suss

AIR CONTAMINANTS SAFETY AWARENESS PROGRAM
I PURPOSE

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

I. (RESERVED)
11 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
lc 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 10, 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 10 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 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.

Page 2



FSIS DIRECTIVE 4791.8
IX. AIR CONTAMINANTS MONITORING

The in-plant supervisor or 1IC, 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 11C 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 1IC 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 1IC with assistance from the field
office staff and the Regional OSH Official, shall immediately contact and meet with plant
management. The in-plant supervisor, 1IC, 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.

XIlI. 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.

XI1. 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 10 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.

s

Deputy Administrator
Administrative Management
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29 CFR 1910.1000
Air Contaminants:

An employee's exposure to any substance listed is Tables Z-1, Z-2, or Z-3 of this section
shall be limited is 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 is 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 is Table Z-1, the exposure limit of which is not preceded by a* ‘C’ ‘,
shall not exceed the 8-hour Time Weighted Average given for that substance in any
8-hour work shift of a 40-hour work week.

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

(1) 8-hourtime weighted averages. An employee's exposure to any substance
listed in Table Z-2, is 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 is Table Z-2 .

(2) Acceptable ceiling concentrations. An employee's exposure to a substance
listed is Table Z-2 shall not exceed at any time during as 8-hour shift the acceptable
ceiling concentration limit given for the substance is the table, except for a time
period, and up to a concentration not exceeding the maximum duration and
concentration allowed is the column under "acceptable maximum peak above the
acceptable ceiling concentration for as 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 Z-3. An employee's exposure to any substance listed in Table Z-3, is any 8-hour
work shift of a 40-hour work week, shall not exceed the 8-hour time weighted average limit
gives 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 is
subpart Z of 29 CFR part 1910 is order to determine whether an employee is exposed over
the regulatory limit is as follows:

1)

(i) The cumulative exposure for an 8-hour work shift shall be computed as follows:
E=(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 as 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
(2x150+2x75+4x50)+8=281.25 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 as employer shall compute the equivalent

exposure as follows:

Em=(C1+L1+C2+L2)+...(Cn+Ln)

Where:

Em is the equivalent exposure for the mixture.
C is the concentration of a particular contaminant.

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

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

(i) Toillustrate the formula prescribed is paragraph (d)(2)(i) of this section, consider the

following exposures;

Actual con-
centration 8-hour TWA
Substance of 8-hour PEL (ppm)
exposure
(ppm)

- S 500 1,000
C cvesrnenens sesenne cerersees 45 200
D tteecocscessssovsssonsssonse 40 200

Substituting in the formula, we have:

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

Em=0.500+0.225+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 (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.

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

substanocs GAS Ne. {a) pom (a) {1} wy/w3 (b) (1) Skin designation
Acetaldebyde ........ . 0000000 n00. 75-07-0 100 360 seansen crnaens
Acetio avid ..... . 0riiii0inn. 64-19-7 10 25 cirrens EREEET)
Aoetio anhydride ....coviriviiin.. 108-24-7 L] 20 Cieena ceseran
ROBEOME ot virrantrnrrassssttananns §7-64-1 1000 3400 cause ceraaa
Aoetonitrile ..oovvvicrnrnrninunias 78-058-9 40 9 teesenrseraenenan
2-Acetylaminofluarioe; ses 51-94-3
1910.1014.
Avetyleme dichlaride; see 1,2-
Dicklarosthylens.
Acdtyleme tetrabromide ......,.,.s T9=27-6 14 tEr bttt aas
AOFOLOLMm . cccrriznrtrtivnssnnoneen 107-02-8 0.28 seeasasrrranranes
Aorylamgds ...... Casierieaans TH-06=1 0.3 x
Aorylonitrile; see 1!10 1045 cennn 107-13-1
AlArdm . .ieceienriirrainaes . 309-00-2 n.as
Allyl siochol ... 107-18-¢ s
Aliyl ehleride .. . 107.08-1 3
Allyl glyaidyl sther (AGE . 108-92-3 ()10 (C)45
Allyl propyl disulfide ........... 2179-59-1 12
alpbu=Atuming :....... . 1344-18-1
Total dust c..vvviuvisennns - 15
Respirable fraction ....... . 5
Alumizum, mstal (as Al) . 7429-90-8
Total dUBL . .nvnrraan . R 15
Respirable frastion . . tedcesarrireiasen L]
4-Aminediphenyl; 1 1 . 22-67-1
2-Aminssthanol ; ltlnm.'l.n-l.no .
-Aminopyridine ,....ii000000000ns 504-29-0 ¢.5 2 PRPRA Cravrens
Asmoni. . TE64-41-7 50 as tdecananrrritaias
. 773-06-0
. 18 Geeeresirreaenany
Respirable fraotion . . ]
n-Awyl acetats .. B $28-63.7 528
sea-Amyl acstate .. . €26-238-0 s80
Anilize and homelogs . . $3=5)-3 19
Aoisidine (o-, p-isomer cvnaanan 29191-82-4 6.8
and ds {as gb) . T440-36-0 0.3
lll'l! (lJ.Dhl l'mﬂwlmwrol) . 85-38-4 9.3
ds (aw 7440-38-2
As); san 1!10 aut.
Arssnic, organis compounds (as As) T7440-38-2 feermeracrrtttraaan 0.5 Atebtracaarnaaass
APBAD® voiiiiieenonnnnasrarrrrssas TTW-43-1 .08 0.2 cereratieaarsaann
Asbeatos; see 1910.2001 ,..u.00an. ({4}
Aninphos-methyl ...ccvrrrvranniaas 6-50-0 D Y RN T 9.2 X
Barium, soluble- compounds (as Ba) T440-39-~ eresestsenan e 0.5 Bt s sabeansanana
Barium sulfate . oi.ioiiniiniriar, T737-43-7
Total dust .,....., 15 thsrrreaiecenanas
Respivable fraatien 5 Pl et it eeeeaanns
enomy] 17804-35.2
L 13 trrrssisaereranna
D T R 1 trrriieccaenrenna
T1-43-2
Pable Z-2 for the limits
applicabls in the operations es
--;mu-- exaluded in 1910.1028
4
Bensidine; ses 1910.1010 ......... 93-07-8
p-Benzoquinons; sss Quinone.
Benxei{a)pyrens; wee Conl tar pitsh
volatiles.
Boenxoyl peroxide ......iveveeis00n 94-36-0 Ceessemereraaaanas 5
Benayl whloride .....c.ccccenraaan 100=44-7 L] .e.
n:wns- and beryllium sompounds T440-42-7 | tieriiiianinnienn ({ah
as Dud.
Biphenyl; swee Diphenyl.
Bismuth telluride, Undoped ....... 1304-82-1
Tocal Sust ......... erabtrrecananana. 15
Respirable ¢ Cerrrdia et aean 5
Boron oxide ........n 1303-86-2
Total dust .. sessssensssaanrrns is
763T-07-2 [{=3 51 ()]
T7T26-95-6 0.1 0.7
75-28-2 0.5 L
106~99-0 1000 23at0 DI WA,
Butaoethiol; see Butyl mercaptan.
3-Butaneme (Methyl eothyl ketons) . T9-93-3 200 590 cedbesterearenann
Z2-Butoxyethanol .......vvea000000. 111-78-2 50 240
BeBUCYL-ROOLALS .utriiiiinnrrnaaas 123=86-4 1%0 T10
200-Butyl A08CALS .....i.ennriians 108-46-4 ao00 250
tart-Butyl acstate .......0040000.. 540-09-5 00 380
a=Butyl alechol ........ T1=36-2 100 a0
sea~Butyl aloohol ...... N TE=93-2 bR 1] 450
terc-Butyl alachol . . 78680 100 300
Butylamine ...... . 109-13-2 {e)s {c)1s
tarc-Butyl chromate 203) . 1189-85-3 et Rt aeaaeans (Mo.2
n-Butyl glyaidyl wh-r {am . . 242¢-00-4 S0 aTe
LYl BOroapean ....ciniecnen . 109-79-5% 10 as
p-cerv-Butyltoluens .......... . 98-81-1 10 0
Cadmium (as Cd)) ses 1910.1027 ... T440-43-9
. 1317-85-3
Vererssrasraatenas 18 D T
. D T TR I s thrseesssrtusaean
Calaium hydroside ............ . 1308-63-0
Total dume ........,. - recerrirnranres ey 15 DR R S .
Respirable frastiom . . . reaseas 5 tretreseaa “
Caloium oxide ........ . 1305-78-8 crremesenarrariaan 5 tiiireascaacsiane
Calaium silicate ... . 1344-95-2
Total duBt ...ctinvvnriariaraane sersresserarrarans 15 et et st eneaanas
Raspirables fraction ..... . Pectesedtenarnraaan L] St via b emteeanaan
tavs e . 1779-18-%
al dust ..ol Gnc o s rtasasas 15 P WP S
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Table Z-1. Limits for Air Contaminants

Subscanoe cAl Wo. {a) vpm (a) {1} wg/e3 (b) (1) 8kin desiguation
Respirable fraatiom .....ss00.040 Cabiasraimeararrnn 5
Campbor, synthetiad ..vcvvvvvraaiss 76-23-3 2
Carbaryl (Bevin) ....vcrvrssaraniin $3.28.-2 1)
Carbon blagk ...++9r00+ . 3.
Carbon dioxides e . 9000
Carbon disulfide ....cocvreivniaan {ap
Carbon momoxide ........civineunns 58 samserrernraniess
Carbon tetrachlorids ....eevaveass {ah
Collulom® ....covvivrronatsiinnnas 9004-34-6
Total dust ...civietsarrnsnnsnst 15 e rasseressananes
Respirable framotiom . .n . 5 careccareriorr e
Chlordane «..c.caveaunras T 8T7-T74=9 ¢.5 4
Chlorinated aamphens ... Cieae 9001-35-2 0.8 x
Chlorinated diphenyl oxide ..,.... 55720-99-8 casersatearsanraan 0.5
Chlorins ...vccerrnersrrressnsanss 7782-30-53 @)1 {3
Chlorine diowide ...ssmesecenasers 10049-04-4 0.1 9.2
Chleorine trifluoride ..... 7790-931-2 {€)0.1 {C)o.4
Chlorosostaldehyds ........ 107-30-0 {c)1 {c)3 M hrabas et sbaen
a-Chl b (Ph 332-27-4 0.05 9.3 PEit et anesansn
ahloride) .
ChlorobSnRen® s eesvrnveasranaas 108-50-7 78 aso NI
o=Chlorcbansylidens samlononitrile 2698-41-1 0.05 0.4
Chlorobromomethans ,.......v0000.. T4=97.5 200 1050
3-Chlore-1,3-butadiens; ses beta-
Chloreprene.
Chlorodiphenyl (43% Chlorine) (PCB) 53489-21-9 Neerarearrar sy 3 X
Chlorodiphenyl (34% Chilerine) (PCOB) 11097-69-1 crissssssssssseanns 9.% X
1-Chloro-2,3-eapexypropans; ses
Epiohlorohydrin.
2-Chlorosthanol; see Ethylene
ableorehydrin.
Chlorosthylene;, ses Vinyl ohlorids.,
Chloreform (Trichloromsthane) .... 67.66-3 (e)so (c) 340 tterrararesannans
bis (Chlorcmethyl} ether; see 543-38-1
1910.1008.
Chloromethyl methyl sther; see 107-30-2
i910.200s8.
1-Chloro-1l-plitropropans .......... 600-25-9 a0 100
Chloroploritt ..ovevrinnrvsaasan e T6-06-3 0.1 0.7
‘bata-Chloroprensd ...covearessessoas 126=99-8 2% L L]
2-Chlorc«§«{trichloremethyl) 1929-82-4
pyridine.
Total dust ... .0evcenenn. seeenn tesstsiesiruaranse 18 rrrarsrariracaeas
Respirable fraotiom ............ 5 erese i bt raaaan
Chromic aaid and chromates {ae {ah ({ah
Cro3j.
Chromium (II} acompounds.
(BB CF) L .iviinvrannsvannnanrans T440-47-3 SrEraE b el rana e n.%8 biencsaasaa R
Chromium (IXX) dompounds.
(BB CP) ovvrrnivnsansssnencsans T440-47-3 th4derenetenaan vee 0.5 | ...... rerar s
Chromium metal and iawel. salts T440-47-2 tisssesrerainsnies 1 Chsmressis e
{an Cr).
Chrysens; see Coal tar pitach
volatiles.
Clopidol ...... PN 2971-90-4
Total dust . Pretaaeas 18 cessaarasarranaan
Respirable fraotion -] TR T T
Coal dust (less than S& §103), t{ap
respirabla fraotica.
Coal dust (grsater tham or equal Cesbesaesirrrannta ({ah
te 5% 8103), respirable fraction.
Caal tar pitah velatiles (bansens $8966-93.2 trersatiat it hae 0.2 beeereecnnn reraas
soluble fraatien), anthracene,
BaP, phenanthresns, asridine.
ahryssane. pyrens.
Cabalt mstal, dust, and fume (as T440-48-4 reisebteatastaeasn 0.1 teeanaan searrrara
Qo).
Coka oven emissions; sees 1910,1029.
CopPer .....vivuvranns T7440-30-8
Fume (as Cu) caensseen 0.3 trrsrenerassannan
Dusts and miat Cul sivrnnns 1 trtesearrarae e
Cotton dust { 1910.1043 ... 1
Crag herbicide (Sesone) .......... 136-78-7
Total dUBt . oiavirians 15 rererre
Respirabie fraotien ..... L3 seseserrmresanayy
Cresol, all isomers ...... 1319-77-3 22
Crotonaldahyds ......i00:000 123-73-9; [ 1
4170-30=3
CUMBD® .o vsnvmnrnnnanosnns 98-82-3 20 245 x
Cysnides (as CN) Al | cveiiiiiiiina 5
Cyralohexane ..... 110-83-7 300 1980
Cyelohexanol . 108-93-0 %0 Jo0
Cyolohssanons 108-94-1 50 a0p
Qyolobexens . 110-832-8 Ion i0s tssserarrrrranass
Cyclopesacadis . ceeterrerene 242-932-7 78 200 teresarertibas e
2.4-D (Diehl h tic aaid) $hu75-7 crersarreerererean 14 cerarresarernenas
Dasahorans ....... tererrrrraseanae 17702 -41-9 0.08 9.3
Dameton (Bystox) ......ovsssseesee Q0&B-40=3 Crrrarsasrserasran 0.1 4
Diacetone alachol (4-Aydroxy~4- 123-43-2 Bo 240 erraressaatessens
methyl-2-pentanons) .
1,2-Diaminosthans; wes
Bthylenesdiamine.
Diazomethans .......ocvsivansssnss 334-88-2 0.3 0.4 reaserssrsssnnas
DiBOKAB® ..ioiitinrenrorcnsernrans 19267457 0.1 0.1 P
1,2.D4b 3-chleroprop (enep) $6-13.9
1 ses 1910.1044,
1,2-Dibromosthane; sas Ethylesne
dibromide.
Dibutyl phosphats .. ....c.ounsuai4s 107-88-4 1 5
Dibutyl phthalate . 04-T4-3 3
o~Dichlorchbensens ....cooviisnrans 95.50-1 [(-3F.1] {(C1300
RsRichlorobenmene ...... ... 5000 1086-46-7 75 4%
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Table z-1

. — Limits for Air Contaminants

Rechylidene ohloride; ses 1.1
giehlasu-em!.‘

Substande CAK Wo. (&) ppn (a) {1) mg/m (b} {1} Skin designatien
3.3’ -Dichlorocbensidine; see 91-94-1
1910.14087.
Dichlorodifluoromethans .......... 75.71-8 1040 4980 PrErettaticann, .o
1,3-DPioklero-5, 5-dimethyl 118-52-3 Chenenn restartensan 8.2 | c..ala.. verrirraee
hydantoin.
Dichlorodiphenyltrichlorcathane 38-39-3 savesestavarrreenr 1 X
€nrm B
l1-Dighloccethane ....... errraaen T5-34-3 100 408 R
1 Z-Di.chlenoelnan ses Ethylens
dichloride.
1,3-Dichlorcethylens ............. 540-59=-0 200 kdl) destasientemtsann
Dischlorosthyl sther .,.... e 111l-44-4 (c)is [ R 1] 4
Dichlorometchans; see Methyl
shloride.
Diahl. 1 h crrerran T5-43-4 1004 430 P I
1.1~Dishlore-l-uitrosthans ....... S94-72-9 [ F ] (C160 casarerarrirarrres
1.3-Dichlorepropans: sse Propylens
dighloride.
Dishloretetrafluorosthans ... ..... 76-14-2 7000 saerrraabtrerenen
Dichloxvos (DDVP) ..... trererara e 42-73-7 3 X
Dioyelepentadienyl iron ......,,.. 103-54-5
Total dust ..... Craresrserias 13 cnenseas
Respirablie fractiom ...... . L
Dieldrin ...... PR . 60-57-1 0.3s
Disthylamine HEsasbeeeaa 109-89-7 75 ereseiast et b aan
3-Disthylaminoethanol ......c.cyq4, 100-37-8 50 x
Diethyl ether; see Ethyl sthex.
Diflucrodibromonethans ....... 4440 T8-81-8 100 %0 fersr it se .
Diglyoldyl ether (DAE) ......00000 223%-07-3 {(c)ro.3 eyz.8 Lhbbbbecaeacsenan
Dibydroxybenzens; see Bydroguinone.
Diimobutyl ketone ....... vasnermns 108-83-8 50 290 F S ..
Dt.ilo‘prmlll!.no Trresisaseesrans 108-18-59 5 20 X
4D hyl, b | See §0=22-7
1!1(!.101!.
Dimethoxymethane; sse Methylal. .
Dimathyl sastamide P 137-19-8 10 k11 b 4
DAMOLAYlaAMing ..vuieiiasrssnsserana 124-40-3 10 18 | ceeeiaaenan
Dimsthylaminobsnasne; ses Xylidine
Dimethylaniline {¥,M- 111-69-7 8 a3 X
Dimethylaniline) .
Dimethylbansane; see Xylens.
Dimethyl-1,2-dibromo-2,2- 300-74-5 raresserntsaranaas 3 Frerasitstrt e
diohlorowthyl phosphate.
Dimathylformatide ..iviaviiritanns $8-12-2 10 i b4
2,6-Dinethyl-4~heptancone; sas
Diisobutyl katons.
1,1-Dipsthylhydrazine . 57-14-7 6.8 1 x
Dinsthylphthalate ...... 131-11-3 tet st s sttt ibsnnna 5 et ateae st
Dimethyl sulfate .......c0ipuniin 77-78-1 5 x
Dinitrob (all 4 ) IR errarrasraetarrey 1 x
(ertho) ..vviiiitrsannrnnsasaans 328-29-0
[ 99.65-0
(PATR) tevinvsasiiatnmennaansan . 100-25-4
Dinitro-0-0resol ...covecrvaiaaiass 534-52-1 9.2 X
Dinitrotoluene .......... ceraerans 28321-14-6 1.5 X
Dioxane (Diethylens dioxide) ..... 133-91-1 380 b 4
Diphenyl (Biphenyl) veae 92-82-4 1 Vel rrreranimaane
biphsoylmethane diiscayanate; see
Nethylens bisphenyl isccyanate.
Dipropylene glyool mwthyl ether .. I4590-54-9 1o0 00 4
Di-gec ootyl phthalate (Di-(2- 117-81-7 N P, e
stchylhexyl) phthalatel.
TY rreassssssassstserenrsansnnan 13415-34-9
Total dumt ..o viasiianianean . 15
Raspizable fraction «sivevas N 5
Endosulfan .....cii00i00000nann . 115-29-7 0.1 b 4
Bodrin ....000h0, . 73-10-8 0.1 X
Spichlerohydrin SN 106~89-8 19 X
BPN .iniitinitisvsintanens vee 3104-84-% | ........... trraees 0.5 X
1,2 ~Epoxypropanse) n-- P:—ml-no
oxide.
1,3-Epoxy-l-propancl; see Glyaidol.
Echanethiol; see Ethyl mesrcaptan.
Bthanolamin® ....iciesvececaaan e 141-42-5 3 L trasteernantanrnn
2-Kthoxyethanel (Cellosolvs) ..... 110-80-5 a00 T40 X
2«-Bthoxyethyl acetate (CJsllosolve 111-15-9 100 540 X
agetate).
Bthyl acetats .. “ea 141-78-6 408 1600
Behyl aorylate .....vivennnanans 28 100
Behyl aleohol (Ethamol) .......... 1000 1500
Behylaming c.covsvantrrrarrarsanea 10 18
Bthyl amyl ketons (3-MNechyl-3.- S41-85-3 a8 130
hsptanons) .
Bthyl bonSene ....cvrcacrsrnsnniia 100-41-4 100 438
Bthyl bromide .......... recteraran T4-96-4 200 @30
Rthyl bueyl ketone (3-Heptanone) . 106-35=4 50 230
(Athyl chloride .......cvvvcsernnns 75-00-2 1000 2600
Bthyl echer ... “vrhseseneseena B §0=-29=7 400 1300
Rehyl formats cererernesnay 109-94-4 100 300
Bthyl mercaptan T5-08-1 4-3 1] (c)as
Rzhyl silioats ...... srrarrrasa T8=10«4 100 as9
Echylene chlorobydrin ........e0.. 107-07-3 ] 16
Bchylenediamins ......o0invsnrrnar 107-15-3 10 25
Bchylens dibromide .......co0n0000 L06-93-4 | suvernrrnirncanias (:;)
Sthylene dichloride {1,3- 107-06-2 Brrrrassssienane e t{ap
Diahloroethane) .
Bthylens glycol dinitrate ........ 628-96-6 (e)ae.2 ({131 X
Bchylens glydal methyl acetate;
Rehyleneimine) asee 1910.1012 ..... 151544
Behylene oxide see 1510.1047 ..... T%-21-8
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Table Z—

1. — Limits for Air Contaminants

#Substanae CAS Ne. (o) »pm () {1} wg/md (b} {1} ein desigmation
H-Bthylmorpholine ..ovvverrerinaas 100-T4-3 20 94 x
Porbam .....00c000cnrressannsanass 14484-64-1
Total dust ... oovnvuncrvsssassaans Frrrrr s e raresaa e 18 caren
Yerrovanadium dust ........ 12604-5%58-9 reasacasnas P 1 teeambeetarbanraa
Fluerides (as P) ...0vvvess ({s} Vhrerentareriraraa 2.5 tassssesusioanntn
Fluorine ...vossnsissenssvnsonnns T782-41-4 . 9.2 vrssssssra L
Fl iahl h T75-69-4 1000 2500 e esrasairrran
(trichloroflusremathane) .
Yoroamldehyde; mes 1910.1048 ...... 50-00-9
Formic aodd ... .evncvucnanarnnrn S4-10-¢ ] ]
Purfural ....... pe-01-1 5 a0
Purferyl aleochel 98=00.0 S0 00
Grain dust (oat, wheat, b.rlw) aa Crresarasaarerauaa i0
Glyocerin (Mis€) o.vevvvinnvnranass S58-01=-5
Total dust ...vrrnnvevonrrranins P T 18
Respirable frastion ........,,.. fresscrscanrrraaaa L}
Glyaddol .....coiiiviriiieriranaan 55¢6-852-3 50 150
Glyesl wonosthyl echer; see 2-
Ethoxyesthanol.
Qraphite, natural, respirsble dust TTB2-42-B | tiniuaneisnrrnennn {abp
Qraphite, synthetds ......000000.
Total GUBE +..ivvserssrerans breveenneanaa Yeeae 15
Reapirable fractiom ....iau0.... Crrettrt s L
@Guthion; ses Aninphos mechyl.
13397-34-5
. 15
Respirable lrlct‘.icn cssssenraaas 5
Bafndtm ..oonaiiranirrarrirrariana. T440-58-§ 0.8
Hoptachloy ......vcecenvenns rrrara T6-44-0 Tetis st e adr e 0.5
Heptans (n-!-p:nno) Arertrrerraany 142-32-5 a0 2000
Hexachloroethane .. srrieacaases 87.Ti-1 1 10
Haxachloronaphthal ceraaaean 1335-37-1 detasarrrrr et 0.3
D-HOXBA® . .ovuvrivrerirnssiiiiniay 110-34-3 500 1800
2-Bexanons {Methyl n-butyl ketone) 591-78-4 100 410
Hexone (Methyl iscbutyl ketons) .. 108-10-1 100 410
seo-Hoxyl A08CtAT® ....... ..., 100-04-9 50 300
BydrmSide ...cccvnunnnreraasianans 302-01-2 1 1.3
Bydrogen bromide ......... 10038-10-4 3 10
lydrogen chloride .... T647=01-0 (cys [{4%4
Rydrogen aysnide .......... 0000000 T4-90-8 10 11
Bydrogen fluorides (am ¥) ......... 7664-39-3 | ..iiiiiennianniaes (ah
Hydrogen peroxide .........0000000 7722~84-1 1.4
Bydrogen. selsnids {(as Se) .. 7783-07-3% 6.3
Hydrogen sulfide ..... TTBI-06-4 ({ah
Bydroguinone .......s.4 133-31-9 2
Iodine ..... 7881-.56.2 (e
Iron oxide Euml . 1309-37-1 i
Iscamyl acetate PPN 133-93-2 523
Isoazyl alachol (primry and 133-51.3 360
sscondaxy) .
Isobutyl #0eSATe .......0vnviuan . 110-19-0 7400
Isobutyl aloohel .. fe e 78-83-1 300
IscphoXone ..vvei ittt rns T8-59-1 140
Isopropyl acetats ... 108-21-4 230
Isopropyl aleohol . §7-63-0 980
Inopropylamine .....e0vireinannaaa 75-31-0 13
Isopropyl #thar . .....iiiivransnens 108-20-3 1100
Taopropyl glyoidvl oth-r (Idl) e 4018-14-2 240
Kaclin ..... Crrerrareran 1332-58.7
Total duse trrraasesenn 15
Respirable fractien ........004.4 Crs st adsenarananse L]
Eotone .....ivrevasnisnttsnnnsssnsns 463-51-4 0.5 0.9
Lead, inorganioc (as Pb); ses T439-92-1
1910.1028.
Limestona ..,.... 1317-+65-3
Total dume .... 18 Tessrsasasecunsnns
Respirable fraotion ...... 5
Lindade ......cciieviininnnaas 58-89-9 Creesaus sy 9.5
Lithium hydride .........ccvvvvass 7580-87-0 B T IR 0.0238
L.P.G. (Liquefied potrolwn gam} EB476-95-7 1000 1800
Magnesite ..,.......00 000000 . 546-93.0
Total dust ..,...... Creeredsiiaiaaanaa 15 fiee i
Respirabla freactiom -......caaaua || L. ] rasersreensaranas
Magnesium oxide fume ............. 1309-408-4
Total particulate .............. trrsrarttaaaasaens 18 remrrsrtsnsssaaans
MRlabBion .. viiiastnnnranrennann 121-78-5
Total dUBE .. e iniaiiiaainnanaee || i, e 15 x
Haleis anhydride ....... 000000 uau. 1098-31-§ 0.28 1
Manganese donpounds (as Mo} ...... T439-96-5 e rr bt {c)s
Hanganess fume (as Mo} ......c00000 TAIN-86-5 | ........ trsra s (o) s
Mazble ...ttt 1317 ~65-3
Total dust ....... TR 1%
Respirable !r-aunn fesirerraaee 5
Maraury (aryl and inorganial (as T439.97-6 {ap
Hgy .
Mercury (organs) alkyl aempeunde 7439.97-6 {zh
{an Hg).
Mercury {vapor) (as HE) .......... 7439976 {ah
Memityl oxide .. .ioiiiiennrnniians 141-79-7 we | ..., tererarrene
Mstbhanethiol; ses Methyl meraaptan.
Methoxyahlory ........... YRR 72-43-8
Tatal dust .... srrrarnaaans | Ll teteranrenr 13 cessisserrrereaaan
2-Nethoxysthanal (H.ahyl 109-06-4 28 a0 x
ocellomolve) .
i-Nethoxyethyl acetats (Methyl 110-49-¢ 23 120 x
asllowolve soetats).
Methyl agetate ....... .0 uiciiaann 79-20-9 200 $10
Nachyl scetylsans (Propyn T4-99-7 1000 1650
Hethyl acetylens-propadisne 1000 1800
mixture (MAPP).
Hechyl acrylate ...... v i0iiaaes 96-33-3 10 3%
Nethylal (Dimethoxy-mathane) ..... 109-87-5 1000 3100 eeun
Hethyl aloohol ................. is §7-36-1 200 11 I T
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Table z-1

. — Limits for Air Contaminants

Substance CAS Ho, (a) ppm (a) {1} mg/o3 (b} {1} Skin dewignatien
Mecthylamiae .......uviiiiaianasaans T4-50-85 10 12 T diiiecnensranses
Machyl amyl alocshol; see Rethyl
imebutyl carbinel.

Nethyl n-amyl Keton® .iressresenss 110-42=-0 100 465 feaibeeancsan PRSI
Methyl bromide (...... wirarea T4-83-9 {cyz20 (claog X
Methyl butyl ketones s 2=
Hekaions .
Methyl assllosolve) see 1~
Methoxysthanol .
Methyl dellosolve aostats; ses 3-
Nasthoxyethyl adetats.
Methyl ahloride .........ciiuuennn 74-87-3 RPN Carerraraea {zh
Nethyl shloroform (1.,3,1- 71-58-6 aso 1900
Trishloroethars) .
Mathyloyclohaxans ................ 108-87-2 so0 2000 amtarmarernsanrne
Methyloyolobhexanol ......c. 00040 25639-423-2 100 470 | .....
o-Nethyloyoalobhexanons ... 0reeiias 583-40-8 100 460 X
Methylens chlorids ........coc..n. TE-09-2 | L.iiiiiiiiiaiinens ({zh
Nethyl ethyl kstone {MEX); sen 2-
Butahons.
Machyl fOrmRts . .-....co0easan P 107-31.3 100 a50
Nethyl hydrawine (Iom.l:hyl 60-34-4 (cronz (¢)o.38 X
hydrasine) . .
Methyl lodide .......cc00nnveecnnn T4-88-4 3 28 X
Wethyl iscamyl ketome ........,. 4+ 110-13-3 100 475
Methyl .i.lahutyl o-rb&ml caremriaan 108-11-2 25 100 X
Metthyl i vyl 7+ ses H .
Methyl lsooyanats .......cocvevraan 624-83~9 9,02 0.08 X
Nothyl DOYGaPLan ...scissssrrrrann T4-33-1 (Crio (Crao P R,
Methyl methmarylate .......coresoss 80-43-6 i00 410 Cherear et res
Mschyl propyl ketonw; see 2~
Pantanons.
alpha-Mothyl atyren® .......ss::09+ 96-83- % (¢)1e0 {c)480
Mathkylens bisphenyl isocyanate 101-60-8 (e)o.02 (ae.3
{MDI).
Hioa; e Silicatem.
Molybdenum (as Ho) covvscvrunacases T439-98-7
Soluble coMPOUnAS ... aaarrrs S, . T I Frameaeerea
Iasaluble compounds.
Total dust ....ivvveeennrnonen dereasrraaaaa s b 3. T
Monomethyl aniline ......ccness01s id0-¢1-8 2 9 X
Monomethyl hydrazine; ses Nethyl
hydrazine.
Morpholine ........ovenmuisasannia 110-91-8 20 70 X
¥aphtha (Coal Tar) .....ivesvvsins 3030-30-6 100 400
Haphebhalans ... vnvenusirranrriy $1-20-3 10 50
alpha-Naphthylamina; sas 1910.1004 134=33.7
baeta-Naphthylamine; ses 1910.1009 21.59-8
Nigkel oarbonyl (as Mi) .......... 13463-39-2 9.001 0.007
Niokel, mstal and imwoluble 7440-02-0 1 Cedearaia e
compounds (as Ni).
Niokel, soluble cempeunds. (as Ni) T440-02-0 1 rreraa e aaas
NiooGla® ...covivronrnssssssasarsss $4-11-5 [ -1 x
Nitria acid v 7657-37-2 2 5 Testessssssrssasae
Witria oxidae . rrrane 10103-43-9 as a0 trreserarire e
p-Fieroanilioe .....vovvvenrrerrrs 100=01~6 1 € X
Hitrobenzens .. 98-95.3 1 5 X
p-Nitrochlorchensens ....::ocaa4.0 100-00-5 tesertsre e et 1 X
4-Nitrodiphenyl: ses 1910.1€03 ... $2-93-3
Nitroethans ......c-corrrraasnannne T9=-34-3 1840 310
Ritrogen dioxide ....... 10102 ~44-0 ({1 ] c)9
Nitrogen trifluworids ... TT83-54-2 10 29
Nitroglyaerin ....... $5-63-0 {cje.2 {3 ]
Nitromethans ..... P 75-82-5 i00 2540
l-Nitropropans ... 108-03-2 25 80
2-Nitxopropane ......... Terane 79-46-9 2s 90
N-Nitrosodimethylamine; s
1510.101%.
Nitrotoluene (all isomers) ....... 5. EL
O-iNOBMEE . ...cciimenaann 8-72-2
m-imomer ...... 79081
P-iNOMOE .....icieiiiiiibbinanns 99-99-0
NMitrotrichleromethana) wses
Lhloreplorin.
Dotachloronaphthalese . 3334-13-1 Prevarrasareiaiaes 0.1
Oatune ........cc0-0 1l1-85-9 500 3350
011 mist, oineral .. . 9012-95-1 5
Osmium tstraxide (am 08} ......... 200816-13-0 Crldase et arTrery 0.002
Oualic aodd ...ciernanaiaiiaasnans 144-62-7 Ldtssstasesbraraas 1
Quygen difluoride ..civviiieannaas T783-41-7 0.03 0.1
O%OD® ... hrrnirramrr s 100328156 0.1 0.2
Paragquat, respirable dust ........ 460%-14-7; 0.5
1910-42-5,;
2074-50-2
Parathlon .. cssuiivrotoncrrrarrnas 56§-38-2 Beresanarar i aaaas 9.1 X
Partioulates net cotherwise
regulated (PNOR} {£}.
Total AUBE . -rreireranerscnianss is Ceaeeaaa e
Respirablae £raotion ..v-tvvvvvrrs 5
PCB; sas Chlorodiphwnyl (42% and
S4% ohlorine).
PORtAbOTANS .. cicrarrnnasnnssnnss 19634-22-7 0.01 | ...eiiiiiaaaeiaas
Peanctaahloronaphthalens . e 1331-64-8 0.5 X
Pentachlorophsncl .. . 87 .86-5 0.5 b4
Pentasrythritel ..... ..o vvvrunn 115-77-8
Toeal duse ........... reerranee T T 1s
Respirable fraation ...... PR [ (NP 5
Pantans ....... L09-§6-0 1000 1950
2-Pentanons (R-Ehyl p.ruwl katons} 147979 200 700
Perchlorosthylens 137-18-4 [ T R t{a}y
{Tetrachloroethylene) .
Parchloromethyl maroapgan .. 594 -42-3 0.1 0.8
Perabloryl fluoride . ....... T7616-94-6 3 13.5
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Table Z-1. - Limits for Air Contaminants

Substanse CAS We. (@) pm (a) {1) ng/m3 (8} {1} Skia dasignaeion
| Y $3763-70.3
Total dUBE ..cicsrenrvrvrsanonns srassessscerreansn 15
Riapirable £raotion ..c.cveiverns Bresssisetaiinnnne s
Petroleun distillaces (Naphtha) [ 1 1] 2000
(Rubber Solvent).
Phomol ...civosvrnacnravaianansanns 108~98-2 3 19 X
p-Phamylene diamine ....iccvviesnan 106-80-3 Cererrrarrairenaans 0.1 b 4
Phanyl sthay, YAPOY -...rcrsvrrses 101-84-8 1 7
Phenyl sther-biphenyl mixture, 1 ?
VAPOX.
Phazylechylens; ses Styrens.
ﬂuay!. glyoidyl ether {POB) ...... 132-468-1 L 1] P
Lhydraning . c.cervcersaniasne 100-43-0 a2 ]
Pho-d.r.i.n (Hevinphos) ..oivvereceas 7786-34+7 0.1 x
Phosgene (Carxbeoayl chleride) ..... TS=-44-5 0.4
PRoupBANS . vevvsrractanncssntnnnns 7942 -51.2 0.4
Phosphario sadd ... ..c0veenas . 7664.30-3 1
Fhosphorus (ysllew} ........ . T7723-14-0 0.1
Phospherus pentachleride .. B 10026-13-8 1 ereseerrsaananas
Phosphorus pencasulfide . “es i Neseseatr ANt
Phospherus trichloride ....csss044 3 tserrtreretetnsera
Phthalic anhydride ....covvvcrenas 12 B R
PLOLOXEM <t ivasessarnsnorannasnsas 1918-03-1
Total dust ........... sre cess s R R
Respirabis lrncel.oa ceeme ceas 5 cetraessastrrrass
Plarvig asdd (... 0040. eesaasesae "w-85-1 0.1 x
Pindone (3-P1v-lyl 1 3a- .1. 93-24-1 9.1 Bessesnvivssanuan
Plamter of Pards .....iceu0eu. 26499-68-0
Total dust . 13 Crbiset it sastann
Respl at: ) Peraaar et ns
Platioum {as Pt) , Preteraaa T440-08-4
Hotal ...cocuvriversinsninnonane serresecsersiassen ssbasasteriasreenn veresesresennnnan
soluble salts ..... Aerasestt e tinrnn 0.002 “hias bt amannaaa .
Portland cement ..... 65997-158-1
Total duBt oo vevrttnranasssaies versasesenuanaren 18
Reapirable fractien tssevrenn teessencttnrastra 5
Propans ...... crrteterirreaasancns T4-98-4 1080 1800
beta-Propriolactoze; » 1910.101) 87 =578 sresecetaanrtannnss
a~Propyl acetate .... “ees 109-80-4 200 210
n-Propyl alaahel . T1-33-8 200 500
n~-Propyl nitrate .. §27-13~4 as 110
Propylene él.chlori.d. e 78+87.8 75 350
Propylene imine ........ T5-88-8 2 ]
Proprlens oxide .....cosvvvuvusnenas 75=-56=-9 100 240
Propyns: see Hethyl acstylems.
Pyrothrum .....cccorvesevracvnans 003-34-7 cesumEE RLsatne s L]
Pyridine ...ivvrenacessorsennsonas 120-86-1 15
Quinoene ........ s rrrseasrvanas 106-81-4 0.1 0.4
RDX; ses Cyalonites.
{as Rh), metal fume and T4d0=-14-4 terssesenssansaans 0.1
inseluble a nds .
Rhodium (as Rh), soluble sompounds Tad0-28-6 PassasseErtaaste e 0.001
RoRDel sieiciiaeerasannntaesaranss 299-04-3 tessscanasrannnans 18
ROEMNOTS . vt ivinetrsrnraransianss 34794 reserrrrarinserans s
ROUGH cuvvrritattssssssstsscncnnne
Total dAuBt ...cvevsvrvennrnanens tsdsdtasnassssnnn 1%
Respirable fraction .....ce0000. .o crsenns 5
Selenium compounds (aw #e) ....... T782-49.2 [P Pearseans 0.2
Selenium hexafluoride (as 8s) .... 7783-79-1 0.08 0.4
8ilioca, amorphous, presipitated 112926-00~8 | ...iiiciiianinans ((ah
and gel.
Bilioca, amorphous, diatomacecus S1TP0-83-2 | uneviuniiiiriinns tfa}y
sarth, containing less than 1%
orystalline silica.
Silios, srystalliae sristobalits, 14464-46-1 Petessentatainanas t{ah
respicrabls dust.
Silioa, arystalline gquares, A4P0P-860-7 | .iiiiciiiiiinnnaan {{3h
raspirable dust.
#ilios, arystalline tripoli (as 13179849 {ah
quarts), respirable duss.
#ilica, arystallins tridymite. 15468-33-1 {a)
respirable dust.
Silioca, fused, respicable dust ... 60876-86-0 ({3}
filicates (less than 1i&
arystallines siliea).
Wics (respirable duse) ......... 12001-2¢-2 [Ee 2]
Soapstone, total dust .......... {ap
Soapstons, raspirabls dust ..... {13 })
Talo (containing asbestos)) use apn
ashbestos limit) ses 39 CFR
1910.1001.
Tale (aontaining no asbestes), 24BAT <966 | ..iiiiiiiiiiiinna. {ah
respirable dust.
Tremolite. asbestiforms ses
1910.1001.
BLl400m ....viaiennnininnnrennaans T440-31-3
Total dust ......c.ccnqnens tetesseansnanarans 18
Respirable fraatienm ........iaa. has s eeseeentrbins 5
Silicon onrbide ....iiiiiiinranans 409-321-2
Total dust ...ccvnceasess cenn treaseas 18
Respirable fraotion .. . tetenann L]
Silver, metal aml)-o.‘l.ubln T440-22-4 ssteserasriansrans .01
s Ag) .
Soupstone; sees #ilicates.
Sodium FlUucroRostat® ..cciiannanan $3-T4=0 seesracesstassrnne 0.08
fodium bhydroxids ...... e 1310-73-2 bessesinassasnases 2
BEAroh: ...ciiinarsreranans N $005-28-8
Total dust ........000000 18
Rampizable fractiom ..... L}
Belbif® ...occiasnriiirrrrns 7003-82~) 0.5
Stoddard selvent .......... 0043-41-3 2500
Svrychnine ............. ven 87-24-9 0.18% [
BEYTEMS® ... .iiiiaiiiiosaaiaaaaiis 200-43-8 | ., iaieiiiiigs (2}
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Table Z-1. - Limits for Air. Contaminants

Subscanse CAB Ne. (@) pom (a) {1} wg/wd s} (1} #kin designation
BUGrOBE .. 1t itvtionnesonnosannnen 87 e BQe i
Total dume . ...... . 00 vesaaiuan P S 15
Reapirable fradtiom ..... 5
Sulfur dioxide ......,..c0ncucnienn T446-09-3 5 13
Sulfur hexafluoride .........00004 3551-62-4 1000 soo00
Sulfuric agdd ....virinnne T664-93-9 R T N 1
Bul fur monodhlorids . 100a5-47-9 &
Bulfvr pentafluoride . .....verun00 5714-22-7 0.02% 0.35
Bulfuryl fluoride ......c:issssssss 2699-79-9 20
tox; ses Damston.
3,4,5-T (2,4,5- $3-76-% Beastasas e i cavsrrrareraarraa
trishlerophenoxyasetio aoid).
Talos ses Siliaates.
Tantalum, metal and oxide dust 7440-25-T7 | ..o.cennn trrreaaar L] crerrrrrerar e
TEDOP (SulfoteP) .. viinivesanssessn 3699-34-% fiavasssssrnaieses 0.2
Tellurium and compounds (an Te) .. 13494-80~9 Mrasareesstnaarasns 0.1 Beesssau e a e
Tellurium hexafluoride (as Te} ... 1783-80~4 ¢.02 0.2 PesreraRs et s
TomSPhOB .. vt rsvriorarasaneass 3303-.94-8%
Total dust ...ivrvvan 18
Respirable fraotiom ...... -]
TEPP (Tetraschyl pyrophosphats) .. 107 -49-3 D.0S
Terphenyls ......... rerarraaerraan 26140-60-2 e
1,1,1,3-Tetrachlore-2,2- 76-11-92 4170
ditluercethans.
1,1,2,31-Tetrachloro~1,3- T6=13=0 500 4170 Lhsatasnarnennss
difluorosthane.
1,1,2,3-Tetrachloroechane ........ 79-34-5 5 s x
Tetrachlorosthylene: see
Perochloroathylens.
Tetrachloromsthane; sse Carbon
tetrachloride.
Testrachloronaphthal ens 1335.88-2 x
Tetrasthyl lead (as Ph} 79-00-2 9.07% X
Tetrabydrofuran ....::r:1144 . 109-99-9 399 Seat sttt e .
Tetramachyl lead {(as Pb) ......... 73-74-1 0.078 X
Tetramechyl sucoioounitrile ....... 3333-33-6 3 X
Tetranicromethans ...... 000000040 509.14-8 L v
Tatryl (2.4,6- 479-445-9 1.5 X
Trinitrophenylmethylinitramine) .
Thallium, soluble cempounds (as T1) TA4G=38-0 b bsbbrresds b 0.3 x
4,4’ -Thiocbkis ($-terc, Bucyl-m- 96-69-8
arsssl).
Total dust ......c0000000000000. 15
Reapirable fraation ............ 1 S
TRIEAB v vvvavrrrrrnarssnnsssannes 137-26-8 5 freetecarraaeaan,
Tin, ineorganic compounds [exospt T440-32.5 2 [
oxides) (as Sn).
Tin, organic compounds (as Sn) ... 7440-31-5 eerarrrasrevanaany ¢.1
Titanium dioxide .........vvvnnees 13463-47-7
Total dUBE ......cricacscssnnces i cratasenranrans 15
TolU®E® +rvorrravrannrrrnntncnncns LOB-88-2 | .. vvvinnriinninns (2}
Toluens-3,4~-diiscoyanate (TDI)} ... 584-84-9 {Cto.02 (€)o.24 | oo, .
a-Toluidine ............. Crrreaees 95.53-4 5 22 X
Toxaphens; ses Chlorinated
oampbene .
Tremolite; mee Silicatas.
Tributyl phosphate ............... 128-72-% -] P T I A,
1.1.1-Triehlercsthans; ses Nethyl
chloroform.
1.1,3-Triohlorosthans ... 79=00-8 10 45 X
Trichloroethylsene . 79-01-§ i(ah
Trichloromethane; Chloroform.
Trichloronaphthalens ....civvvusss 13231465.9 L ebi s eaea s x
1,3.3-Trichloropropans ....... caas 96-18-4 L1} 1
1.1,2-Triohlore.1,4,3- 76-13-% 1000 75040 aareraverrarnr ey
triflucrosthane.
Triethylamine .......... 131-44-8 as 100
Trifluorobromomethans 75-63-8 1000 8109
2,4,6-Trinitrophenyl; ses Pisric
acid.
2.4.8-
Trinitrophenylmathylnitramine;
ves Tetryl.
2.4,¢-Trinitrotoluene {TNT) ...... 118-96-7 tetetass e 1.5 x
Triorthooresyl phosphats ......... 78-30-8 P 0.1 iddead e e
Triphanyl phosphates .............. 115-86-6 3 Ciareraarerans ..
TUrpenting ...v.annuvrs [ 8006-84-2 100 580 Frrreraar e
Uranium (as ) .......c00ianciian T440-61-1
Soluble compounds ..... . . .05 | ......... .
Insoluble sompounds . ¢.08 | ......... .
Tanadium ...rriraserrcacriinens . 1314-62-1
Respirable dust {as VI08) ...... {Cto.§
Pume (am V208) .......... rraasan {cro0.1 Cedaneienceean
Vegetable oll mist ....oivvncrians
Total dust ... vsvsirerraacrsins P 15
Respirable fraotion .....coivuee 5 G essrtae b aia ey
Vioyl benzens; = Bryr: N
Vinyl ohlorid 1910.1017 .... 75-01-4
Vinyl oyanide; Acrylonitrils,
Vianyl toluslle ....coicevsscnnnnran 25013-15-4 100 480 Pesaraar e ae s
Warfardl .....ciciviceinsensasnnenn 81822 | ........ deaeaaaa L T
Xylsnes (0-, m-, peisomers) 1230-20-7 100 438% W tesi st e
Xylidine ... 1300-73-8 - a5 x
Yetrium ... T440-48-8 | ... ... ..l L | seceieinartiaanes
Zinae chioride 7646-8%-7 e st ie s i3 cetbeseniaanan
Zino oxide fume .....c.0cr0000000n 1314-13-2 P N L]
Zino oxide .... 1314-13-3
Total dust ....sacetvmcanuasna=s || iieiieerreae e 18 ] seieneiieaneianans
Respirable fraation .......c.c.4. et eramdramarar 5 e aa ey
Zino BEMAFAT® .....cciccnnieianaan 587-05-1
Total dust .. . - 15 cetarrenararanees
Respirable fractiom ....:.00s44. 5
Zirgonium compounds (as yl ...... FTAAD-867-T o e s r e s e s rza s s |- T A




{1}  The PELs are 8-hour TWAs unless otherwise noted; a (C) designation denotes a
ceiling limit. They are to be determined from breathing-zone air samples.

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

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

(c) The CAS number is for information only. Enforcement is based. on the substance
name. For an entry covering more than one metal compound, measured as the metal, the
CAS number for the metal is given-not CAS numbers for the individual 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 Z-2 apply. See 1910.1028 for specific circumstances.

(e) This 8-hour-TWA applies to respirable dust as measured by a vertical elutriator cotton
dust sampler or equivalent instrument. The time-weighted average applies to the cotton
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.

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

{2} See Table Z-2.
{3} See Table Z-3.
{4} Varies with compound.

Table Z-2
Acosptable maximum peak above
the acseptable asiling
Substanos S-hour tine Aagsptable jon for an 8-hr shife
weighted ageiling con~
Average gentration Condentrati- Maximum duration
o
Benzens{a} {Z37.40-1969).....0.0.u. 10 ppm...... 8 ppm.. ... S0 PPB....a. 10 minutes.
Baryllium and beryllium compounds 2 ug/md..... S pug/od..... 25 ug/md.... | 30 minutes.
(237 .29-1970),
Cadoium fume{b} (Z37.3-1970).,..,,. 0.1 mg/md... 0.3 mg/md... | ciirensiieans
Cadmium dusci{b} (Z37.8-1970) ..... 0.2 mg/md.. 0.6 mg/od...
Carkon disulfide (Z37.3-1968)..... 20 pPR. . ... 30 ppm. ... 100 PPR. ... 30 minutes.
Carbon tetraschlorids (Z37.17-1967) 10 ppm. .. ... 25 ppM.. ..., 200 ppm. .. .. shnl.n.. in any 4
e,
Chromic avid and chromates (Z37.%- | ....covunnn 1 mg/lomi..
1971) .
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Table Z-2

a aa 4 poak ab
m aseeptable ceiling
flubstance S-hour time Acceptable coneentratioa for an 8-hr shife
weighted ceiliag oen-
- o den [ 1 Maxisum duratioa
o
Ethylene dibroaide (2Z37.31-1879).. W ppm..... 30 ppM. .o S0 ppm. .. . $ mimutes.
Rthylens dichloride (%37.31-18¢9). SO ppm. ... 100 ppm. ... 208 ppm. . S min. in any 3
hrs.
Fluoride as dust (237.28-196%% ... T5mg/md.. | .i.iveeiens oo | reees seesvee
Formaldebyde; see 1910.1048.c..... | ceocecescces eseeesasssne | see veersanen
RBydrogen fluoride (Z37.28-1949)... Jm....... cessvssssens coosransose
Bydrogen sulfide (237.23-1968)..... | cecencescnes 20 ppma..... 50 ppm. ... 10 mins. enae,
only if no other
neas. exp.
oocurs.
Mercury (Z37.8-1971) . cccecvncsnsces esecmnensena 1 mg/20mB... | c.iieenseoens
Methyl ohloride (237. :I.l-l.”!) ..... 100 ppm. ..., 200 ppm. . 300 ppm... lh:tn in any 3
Nethylene ochloride (%37.23-196%).. S48 ppm..... 1,000 ppm.. 2,000 ppm. S mine. in any 2
hrs.
Organo. (alkyl) mercury (Z37.28- 4.03 mg/md 0.04 mg/md.. ceevesesvene
19¢9).
Styrene (Z37.15-1969)...... N 100 ppm. ... . 200 ppm..... €00 ppm. .... S mins. in any 3
hre.
Tetrachlorosthylene (%37.22-1987). 1080 ppm..... 200 ppm. ... 300 ppm. . L] h:l.u. in any 3
: ..
Toluene (237.12-1967)....... 208 ppm. ... 300 pp@. ... 500 ppm..... 10 minutes.
Trichlorosthylene (Z37. 1!-1“‘" 108 ppm. . 200 ppm. . ... 300 ppm..... S mins. in any 2
hrs.

(&) 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 Cadmium standard,
1910.1027, is stayed or otherwise not in effect.

Table Z-3 Mineral Dusts

Substanes

n»g/m3
16 ng/mi{s}
4 $10°T2 + 2

mppat{a)
2se(>»}
4840°Y3+5

Bilioa: Crywstallins
Quarts (Respirabla) ..

srseraseq

30 wy/ud
fvarts (Total Dust) ....iaveaes [ e a——r——
W810°Y2+2

Cristabalite: Use 1/2 the walus
oaloulated from the sount er
mass formulas for quarts.

Tridymite: Usa 1/2 che value
aaleulaced from the Zormulae for
quarts.

Amorphous, inaluding natural ....
diatomacecus sarvth.

renees 20

Silicstes (less than 1w

orysctalline siliaa}:
Mlom ..oivennaaans tersr s rernery a0
Scapstons 20
Talo (not containing asbastes) 20{e}
Tala (vontaining asbestosi Use
asbestos limie.
Tremolite, asbestiform {ses 29
CFR 1910.1001).
Poxrcland cement

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

-----------------

....... Tarssrrras

Grapbite (Matural) .....cosvseces 18

L N F R

Coxl Dust:

Reapirabls Eractiom lees than § 2.4 mg/ma{e}

N _8i0"Y3
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Table Z-3 Mineral Dusts

Substance mppef{a} mg/m3
10 mg/m3{e}
Respirable fraction greater veese e —ee
than 5% 8i0°Y2. %8107Y¥2+2

Inert or Nuisance Dust{d}:
Respirable fraction ........... 15 5 mg/m3
Total dust ..... terarsrererenns 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; if 1% quartz or more, use quartz limit.
{d) Allinert 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:

Aerodynamia diametexr Percent passing
(unit denmity sphere) selector
Bttt it e e e 90
R 73
T wiritir ittt ss st ssanaans 50
- 2 5
10 . uvssensstssntntrnncaaancsnannss 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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