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PART '|9'|0—OCCUPATIONAL SAFE-
HEALTH STANDARDS
(CO NTI NUED)

Subpart Z—Toxic and Hazardous
Substances

1910.1000 Air contaminants.

19101001 Asbestos.

1610102 Goal tar pitch volatiles; interpre-
tation of ter!

16101003 13 Garotnogens (+Nitrobipheny1,

151071004 alpha-Naphthylamine.
1910.1005 [Reserved]

1910.1006 Methyl chloromethyl ether
1910.1007 3,—Dichlorobenzidine (and  its

salts).

1910.1008  bis-Chloromethyl cther.

1910.1009  beta-Naphthylamine.

1910.1010 Benzidine,

19101011 4-Aminodiphenyl.

1910.1012 Ethyleneimine.

19101013 beta-Propiolactone.

1910.1014 2-Acetylaminofluorene.

1910.1015 4-Dimethylaminoazobenzene.

N-Nitrosodimethylamine.

1910.1017 Vinyl chioride.

19101018 Inorganic arsenic

19101020 Access to employee exposure and
‘medical records.

ead.
1910.1026 Chromium (VI).

19101027 Cadmium.

1910.1028 Benzene.

19101029 Colke oven emissions.
1SI0100 Bloofborns mthogens.
1910.1043 Cotton dus

15101061 15aihwome.3- chloropropane.
1910.1045  Acrylonitrile,

1910.1047 Ethylene oxide.

19101048 Formaldehyde.

1910.1050 Methylenedianiline.
19101051 1,3-Butadiene.

1E10130 Retention of DOT marikings, plac-

exposure to  haz-

lous chemicals in laboratorics

SUBJECT INDEX FOR 29 CFR PART 1910—0cCU-
PATIONAL SAFETY AND HEALTH STAND-
ARDS

Subpart Z—Toxic and Hazardous
Substances

AUTHORITY: Secs. 4, 6, 8 of the Occupational
Safety and Health Act of 1970 (29 U.S.C. 653,
55, and a7y Seerstary of Labor's Onder No.
12-71 (36 FR 8754), 876 (41 FR 25050), 9-%

FR 35736, 1-60 0 R 9055, 666 (63 TR 110,

3-2000 (65 FR 50017), 5-2002 (67 FR 65008), or 5-
2007 (72 FR 31160), as applicable; and 29 CFR
part 1911,

Al of subpart 2 tsaed under seotion 6®) of
the Occupational Safety a;

1970, sx00pt thoso substances that have expur
sure limits listed in Tables Z-1, Z-2, and %-
8 of 2 PR 901000 Tho latter waro issnsd

nder section 6(a) (29 U.S.C. 655(a)

Sectlon 1010.100) Tables Z-1, 2, and 2.3
also issued . but not under
59 CPR part 1011 exuepb for the arsenic (or-
ganic compounds), benzene, cotton dust, and
chromium (VD) listings.

Section 1910.1001 also issued under section
107 of the Contract Work Hours and Safety
Standards Act (40 U.S.C. 3704) and 5 U.

553,

Section 19101002 also issued under 5 U.S.C.

553, but not under 29 U.S.C. 635 or 29 CFR

part 1911,
Sections 1910.1018, 19101029, and 1910.1200

also issued S
Section 19101080 also issued under Public
Law 106-40, 114 Stat. 1901,
SOURCE: 30 FR 23502, June 27, 1074, unless
otherwise noted. Redesignated at 40 FR 23072,
May 28, 197.

§1910.1000 Air contaminants.

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

(@) Table Z-1—(1) Substances with lim-
its preceded by “C"—Ceiling Values. An
employees exposure to any substance
in Table Z-1, the exposure umn, of
which is preceded by a atno
time exceed the exposure Limit given
for that substance. If instantaneous
monitoring is not feasible, then the
ceiling shall be assessed as a 15-minute
time weighted average exposure which
shall not be exceeded at any time dur-
ing the working day.

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

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

(1) 8-hour time weighted averages. An
employee’s exposure to any substance
listed in Table Z-2, in any 8-hour work

§1910.1000

shift of a 40-hour work week, shall not
exceed the 8-hour time weighted aver-
age limit given for that substance in
Table Z-2.

(2) Acceptable ceiling concentrations.
An employee’s exposure to a substance
listed in Table Z-2 shall not exceed at
any time during an 8-hour shift the ac-
ceptable ceiling concentration limit

29 CFR Ch. XVII (7-1-10 Edition)

(i) To illustrate the formula pre-
scribed 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 fol-
lowing exposure:

Tawo hours exposuro at 150 pom

given for the substance in the table, ex-
cept for a time period, and up to a con-
centration not exceeding the maximum
duration and concentration allowed in
the column under ‘“acceptable max-
imum peak above the acceptable ceil
ing concentration for an 8-hour shift.

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

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

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

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

B =(C. T4 Tt . .Cy T8

‘Where:

E is the equivalent exposure for the working
shift.

€ is the concentration during any poriod of

7 oo
Bk tposure as 50
Substituting this infummun in the for-
mula, we have
(2X150+2XT5+4x50)+
Since 81.25 ppm is less than 100 ppm, the 8-
hour time weighted average limit, the expo-
sure is acceptable.

1.25 ppm

(@)(i) In case of a mixture of air con-
taminants an employer shall compute
the equivalent exposure as follows:
En=(C+Li+Cr Lot . (Cy
Where:

B, is the equivalent exposure for the mix-
tw

o is the concentration of & particular con-
tamina;

L is the exposure limit for that substance
specified in subpart Z of 20 CFR part 191

The value of E, shall not exceed unity (1).
(i) To illustrate the formula

scribed in paragraph (d)2)(i) of th)s

section, comsider the following expo-

sures:

Bohour TWA

‘Substance Ehourex- | Gpheur TR

500 1,000
a5 200

com

P 200

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

(e) To achieve compliance with para-
graphs (a) through (d) of this section,

or controls

time T wher
constant.
T is the duration in hours of the exposure at

the concentration C.

e value of E shall not exceed the 8-hour
time weighted average specified in subpart Z
of 29 CFR part 1910 for the substance in-
volved.

must first be determined and imple-
mented whenever feasible. When such
controls are not feasible to achieve full
compliance, protective equipment or
any other protective measures shall be
used to keep the exposure of employees
to air contaminants within the limits

7 8
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prescribed in this section. Any equip- dustrial hygienist or other technically TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued
ment and/or technical measures used qualified person. Whenever respirators - —
for this purpose must be approved for are used, their use shall comply with Substance CASNo.) | pemf@)' | mym? @) | Sn designation
each particular use by a competent in-  1910.134 Butanethiol; see Butyl mercaptar
2 Bitanone (et st kelond) 20 s
TABLE Z-1—LIMITS FOR AIR CONTAMINANTS 2Butoxyethanol 762 5 210 X
nBuyhacetsle el 150 710
‘Substance CASNo.(c) | ppm(@)' | mgm(6)' | Skin designation sec-Butyl ac 105-46-4 950
ertBuly| acetals sioses| 200 950
‘Acetaidenyde 00| 20 %0 Buy tcohal Tioes| 1w a0
i ackd 507 10 2 Sec Byl alcohol 2| s is0
‘Acetic annyaide 108-24- s 2 {orButyl alcohol 7ses0f 100
Acet 7-64-1 1000 2400 tylamir 109-73-9 ©»5 (©ns X
Acstoni 75058 0 e Butylchiomaie (45 CrO ) 564 1910.1036¢ 1189-85-1
22Acelylamincivorine see 1970 1 - By oyl aver (6GE) 242606 5 20
A :y:ammcmund oo 12 Denosinions - , " Satne %0705 b}
cetyer orByituone 56-51-1 0 &
Acrolin . tor-28 o1 oz . Caimiam (23 G 30 1810.1657 744043
? v 2
‘Acryonitte; Se6 1910.1045 107-13-1 o e e s
v 025 X rabe acion
Ayl aconol 107-186 3 s X Galohum W‘; “;“’ i 1905620 °
Al chiorde 107-05-1 1 3 .
:uw gy, ulh:vﬂ (AGE) 106-92-3 | (C)10 (x5 b spmmmm 5
iy propy isulide 2179-59-1 2 2 o o
S g - s :
Jal st 15
Res m"“”"“" s 5 irable fraction 5
A\um\nun} mela\ (‘ U} 7429-90-5 s Calcium sulfate 7778-18-9
cust tal dust 15
o aon s espirable racion
4-Aminodiphenyl; seo 1810.1011 92-67-1 onor armane " o202 H
2Aminoethenol.see Eihanciaming amptor, it 22 2
2 Aminopyidine 504-29-0 s 2 oy (Sen 2
Ao i o © Garton dore torsss| 5000 %
am sl - arbon dulice e
arbon monox -06-0 s0
Fospabl iacion 5
Ayl e o0 | I o Garbon tenachorde 56205 @
‘sec-Amyl acetate 626-38-0 125 850 Colulose. 9004-34-6
Aniline and homologs 5 19 X Total dust 5
Anisidine (o-, p-i 29191-52-4 05 X Respirable fraction 5
‘Antimony and compound (25 5} 7 05 Ghlordane 57749 05 X
ANTU (alpha Napmhmmuuma) 86-88-4 03 Chilorinated campher 1-35-2 05 x
Arsenic, inorganic wmpaunﬂs (as As) see 1910.1018. 74 18-2. Chlorinated d‘D"!W‘ oxide. 55720-89-5 05
seric, organic compounds 7440382 I Ghiorne 772505 | G ©8
vsine T784-s2-1 055 0z Ghlorne ci 10049044 o
b e 15101601 © Ghiorn triuorde 2| o1 | cps
‘Azinphosmelhy! 0-0 0z X horoacetiden or200| ©
Barium, sble compouns (5 Ba) 7440393 0s Cnioacetophnons (Prnacy chiode) %2-27-4 005 03
Barium sulete 721457 Chiorobenzene. 7 7 30
Totalcisi 15 o Emumhanzyhdcm maionaniis 2698411 005 04
Respirable fracion s Chiora Taers| 20 1050
Benomy! 17804-35-2 5.Chioo-1,sutadions: 568 boa.Chroprans
ol 15 Ghiorodihenyl (42% Chiorine) (PCE) sae0-21-9 | x
Resy bh imclmn 5 Chiorodiphenyl (54% Chiorine) (PCB) 11097-69-1 05 X
Benzens; 66 1910.1054 T2 1.Chioro-2,3-¢pomypropane: see Epichlorahydin.
e Tase 2-2lr o s sl o 2Chioroethano: se¢ Eltiene chioronydrin.
ations o sectors excluded i 19101028 Cromaar;so Vi wons| om | ome
forolorm (Trichloromelnano) 66
e Saars. ors eCoremany) ivr se0 si2-861
onolapyon: so0 Gl pich o, Chloromanyl iy athar; ssa e e » .
2oyt 94-26-0 s Chioro-t-ni -
oney chore 100407 i H Crioropern To-062 o1 ’
Beryllium anﬂ hiry\hum compounds (as Be) 7440-41-7 @ -Chioroprene 126-99-8 25 % x
iphenyt: soe Diphenyl 2Choro oy pyions 1929-82-4
femuth tllride, Undoped 130421 15
ot st 15 o cion 5
Rospirable racion H Grvomun (1 compe
Boron cxide 1303-66-2 Taa0-47-3 05
Total dust 15 hromum (1) compounds
Boron tifuorde ear-07-2| i ©3 Taa0-47-3 05
mine 7726950 01 o7 hromum (Vi) compounds: Seo 1310,1026¢
Bromolorm 75252 05 s X Chvomam metal and insol. sals (55 Cr) 440473 |
Butadene (1.3-Buiadene); See 39 CFA 16101051 35|  106-99-0| 1 ppmss Ghrysen; so0 Cosl tar pich volaies.
‘CFR 1910.190, pm STEL Glopidol 2071906

10
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued
Substance CASNo.(c) | ppm(@)' | mgm®(6)' | Skin designation Substance CASNo. (©) | ppm (@' | mgme (o)1 | Skin designation
Toatast 15 Dimethyi1 2-dbromo-2.2-dchioroethyl phosphte 00765 3
rabl facion s Dimetnyformamide B2z io E x
Coal dust (\esS than 5% SiO,), respirable fraction @ Z&Dwme\m\ 4+ hemamne ‘see Diisobutyl ketone.
Cca dust (greater than or equal to 5% SIO:), respirable @ 1,1-Dimethylhydra 57-14-7 05 1 X
acton. Dimetyprinaite ime) s
Cca\ o e anzng sl facon | 552 02 Dimetry sulate o i H x
inthrene, acridine, Dinit mhenzene (all isomers) 1 X
Conanme, oo and o e (ae Co) 7440484 01 (ont 528-29-0
missions: 566 1910.1029 ) 99-65-0
Gopper Ta0-50-8 (are) 100254
Furme a5 G 01 Dintroo Gz 534521 0z x
it st s i 1 Dinfrotauere 25021-14-6 15 x
aust 1 Dioxane (Diciyiens doxi) (R ) %0 X
Crag herbicide (Sesone) 136-78-7 Diphenyl (Biphenyl 92-52-4 02 1
Totalcus 15 Diphenyimethan. disocyanaie, 00 Wihyions. bispharyi
Rospiabl fracion 5 Isocyanste
Cresol, el isomers 1319773 H 2 x Dipropyiene giycol met auspo-s| 100 0 x
Grolonaidehyde 2 © Dved oyt ozt (D@ ayiesy pivaiie T17-81-7 s
mer 12415-34-8
Cumene s0 25 x Foial dust s
Gyanides (3 GN) s X Raspiabl fracion H
Ceon o 1050 Endin 72208 01 x
Gyeiohe 50 200 Epichiorohydrin 05 5 19 X
Gyelohexanons 200 2104645 s
Creiohexane. a0 1015 Eronpenare 500 Popien o
Gyelopentadien 7 200 25 Ebot roano s
24 Dichorophenoryaceic a6 0 Enarant o i mercapan.
Decaborane 05 03 X Etnanaa 141435 3 5
Dameton (Sysio 01 X 2 Eimyatnana (Colis toeos| 20 0 x
iacetone alcohol (4-Hydroxy-4-methyl-2-pentanone) 50 240 2-Ethoxyethyl acetate: (Ceuosmve acetate) 111-15-9 100 540 X
12-Diaminoethane; see Ethylenedmine Enyiaceae wies| a0 1400
iazomethane 334-06-3 02 04 Ethy| syl 140885 25 100 x
Diborane 19287457 o1 01 ety \z\wm Eancl) 575 1000 1900
12 Dibromo 3 choropropan (DBCP): 500 19101044 96-12-8 Enyiam 75047 0 i
L2 Deremoeane ae e soromide it amy etone (5t 3 htanane) siess| 2 120
Biouyiphos 107-66-4 ' 5 Etnyl benzane oaia| w0
Dl e si7i2 5 Ethyi bomide 7064|200 %0
o-Dichlorobenzene 95-50-1 (©)50 (€)300 Ethyl me kelnne (3-Heptanone) 106-35-4. 50 230
Dichorobenzene o7 | 7 50 Ethyl i 5003|1000
Jooseniin: e 510 1067 91901 i aer 07| a0 200
Dichiorodfuromethan 7718 1000 050 eyl omats 004|100 30
25 Dinoro8 scmein hydanion irecey 02 Ethyi mercapian 75061 [ (o0 ©2s
Sicnirodphenyirchiorosthans (00T 50295 | x Etny silcato 7a04| 100 50
1.1-Dichioroethane 75043 | o0 400 Etnylons chiorohyarn 107-07-3 s 1 x
12 Dchiratare: s s e Ethyene 107155 i 2
12-Dichloroethy siose0| 200 0 Ethylene cibromids 106554 @
noroomcher T | (o ©0 x Etnylne dilorde (1 2-Dichorosthans) 107062 @
Dichloromethane; see Methylene chioride. Ethylene glycol dinitrate 628-96-6 Cp2 ©n x
Dichioromoniuoromethane 75434 1000 4200 Etnylene gycol methy aceiai; sse Meihyi calosoe ace.
1.1 Dicoro1-nroe seee| @0 | @0 ate
1:2-Dichloropropan; see Propyiens cihorde Emnsimine:so0 19101012 151-56-4
Deniaoonars 7osa2| 000 000 Ethylene oxide: see 1910.
Dichiorvos (DDV) 2737 1 x Eiyicane oo ses 1 1-DekGsHans.
rckprtadion on 10255 N-Ethyimorpholne w0l 20 o x
Total cust 15 Ferbam 14484641
Raspiabl fracion s otal dusi 15
Dieiin 60-57-1 025 x Ferrovanadium cust 12604-50-9 1
Diethy 100-89-7 3 7 Fuorides (as F) o 25
2Diethyaminocihanol 10037-8 o 5 X Fivorne 782414 (3] 02
Diethyi ether; see iyl ther Fiorotrichorameihane (Trichiorafsoromeihane) 75694 1000 5600
ivodbremonsrare 7sois| 100 a0 Formaldshyde: see 1910.1048 50000
Digyayl ener (0G 2seors|  ©ops | e o ocd 6i-18-6 s 9
Dhyavonerzen S Furtural 56011 H 20 x
Disobuy kot wsas| s 20 mw aicor swooof s 200
Disopropyamine 108-18-9 s 2 x Grain dust (ot wheat, arey) 10
+Dimethylaminoazobenzene 566 19701015 60117 oo e 815
Dimethorymelhane: see Methyial ot s i
Dimeihy acetamide 127-19-5 10 3 x Reswmhwmlmn s
Dmeryiamne 124403 10 ® aiye 556-52-5 E) 150
athylamincbenzans: so6 ¥yidine Qe mancaiy sivr; 50 3 Evossnanc
D\malhy\amhm (NN Dwmoﬂw\zmhnay 121-69-7 5 25 X Graphite, nalum\ respirable dust 7782-42-5 &
Dimethybenzenc: see Xyen Graphics, ynthete
11 12
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TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued
Substance CAS No. (c) ppm () * mg/m? (b)' | Skin designation Substance CAS No. (¢} ppm (a) " mg/m? (b) ' | Skin designation
ot dust 15 Wethy acrylt 96-33-9 0 a5 X
pirable facion H Wethyil mmnm methane) 109875 1000 3100
Guthion; see Azinphos methyi Wetny aco 67-56-1 260
Gypsum 13097245 einfamin 74895 0 2
Total sl i ety il oo iy oy s
Respirable fraction 5 Methyl n-amyl ke 110-43-0 100
Hanum 440566 05 Metiylbromide - rers| ©20 | @80 x
Heptachlor 76-44-8 05 x Methyl butyl ketone; see 2-Hexar
Hoptano (-Feptans) 1| 50 2000 Wty calosalve: soe 2-Metharye
Hexachiorosthane 67-72-1 1 10 X Methyl cellosolve acetate; see 2- Malhoxy-lhy\ acetate.
Hexachioronaphinaions 1335-67-1 02 X ot P @
e e tosa] ™ s 100 Many choroforn (11,1 Tichirasihans) 7isse| w0 1900
Farans ot weooo ey prrate] IR Hetcrooherare s -]
smotien sonsle 108-84- 50 300 yieyclonexano .
eenyisarons 08| 100 60 X
Hyras 02012 1 13 X o
Hrrogen bromids 10035-10-6 3 10 Methyle 75-08-2 ©
" weinyl elhy\ kemr\e (MK} se0 2 Butanone
ydrogen chioride o700 (@5 ©
Hydrogen cyanide 74-90-8 o kil x Mty o oaind BENGS 20
o ety emarmein iz w3l ©0z | (©o3s X
ogen e 4} 7064393 @ e e 8 2 X
Hydrogen peroxide 7722841 1 14 W iodide
Fycrogen seloride (3 56) 7783-07-5 005 02 Methylisoamyl ketone o123 1 75
o e fsraiet & Methy scbuty cartinol oeiz| 25 100 X
Troger fonted 3 My isobury ketone: sea Hoxone.
lofine e e I W isocy ae-830 002 005 x
o s o Lot T My mercapian 7asai| o0 | (@2
ooyt oo oaeas | 6 Y Wiyl methacr soes| 100 410
Iscamy alcohol (pimary and secondan) il 100 360 ety propi klon; s 2 Pariancre
eohut aceaie oseo| s %0 alpha-Hetnyt syrer sae39| (@00 | (cue0
ooty stoone o | m %0 Veinyiene hsp?mw\ isccyanats (MDi) woisea| - ©o02 | (o2
Isophorone 78-50-1 25 140 Mica; see Silicates
Isopropyl acetate: 108-21-4. 250 950 Molybdenum lﬂs Mo) 7439-98-7
Isoprapyl dcchal 0 ag0 oltia componds 5
Isopropylamine 75510 5 2 Insoluble componcs
Isopropyl ater 08203 | 500 2100 Tl dst s
Iapop sy s (GE) wiera2| 50 240 Wonomelnyia 100518 2 s X
T3%2-56-7 ooy s 50 W ez,
il dust 15 Vor nooe| 20 m X
Respirable fracion s Naphma (Cua\ ) sa0o0s| 100 a0
Ketene 43514 05 09 Napi 91203 10 s
Load, inarganic (2 P, 300 16101035 7439021 ey, 568 1511064 e
Limestone 1a17-65-2 bela-Naphihylemine: s 1910.1009 91598
Total dusi 15 Nickelcarbony (a5 N) 13463993 0001 o007
Respirable fraction 5 Nickel, metal and insoluble camwunﬂs (as Ni) 7440-02-0 1
trene 59-89-9 05 X Nickel solube compounds (a5 N 7440020 1
Lo 7580678 002 Nicotine 11 s X
P G [L\ﬂueheﬂ petroleum gas) 68476-85-7 1000 1800 Nitric acid 7607-37-2 2 5
546930 Nivic oxide wiesas| 2 E]
o 15 panine 01-6 T 6 x
Rospirabl fracion s Nivober 9-95-2 ' H X
Magnesium oice fume 1309-48-4 i 100005 b x
Tota partculats I Nivodgnenyt see 1970.1003 2.9
Walathion 121755 Niroethane 7 100 310
i dist 15 X i ide 1o02aa0|  ©5 ©9
Waloic anyckide 108-91-6 38 i Nirogen nfuonds e 0
Manganese compounds (as i) 7439965 ©5 Nirogycern seso| @02 | (©2 x
Wangancee s (st M) 7439965 ©5 Niromathane 55| 100 250
Varsle 1a17-65-2 Aitopropane weore| 2 %0
Toia dost 15 ZNoproane Toas| 2 %
Respiabl facion s codimethyiarine; soe 1910 1016
Wercury (a and inorgaric) (a3 Hg) 7439-97-6 @ N‘.vmmm(au fomers) s B x
Mercury (organo) alkyl compounds (as Hg) 7439-97-6 @ 88-72-2
Mercury (vapon (a5 Hig) 7439-97-6 ) isomer 99-08-1
Mesiy!oxide wimer| 2 100 prisomer 99-99.0
Habanenc s iy o Nirotichloromathane: ses Griropinn
72435 Qolacioncphiens 2204131 01 X
I s | G 2350
Z—Melha’velham\ (Melhy\ cellosolve) 109-86-4. 25 80 X DH rmsl miner 8012-95-1 5
2-Methoxyethyl acetate (Methyl cellosolve acetate) 110-49-6 25 120 X Osmium mewde (as Os) 20816-12-0 0.002
iyl acaate 79209| 20 610 Oxalc acd 144527 I
My acayiens (Fropyre) 7607|1000 1650 Onyoen aiuoris 7783417 s 01
My acoyene propacien mixurs (MAPP) 1000 1200 ozone 10028-15-6 o1 0z
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Occupational Safety and Health Admin., Labor §1910.1000 §1910.1000 29 CFR Ch. XVII (7-1-10 Edition)
TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued
Substance CASNo (@) | ppm (@' | mgme ()" | Skin designatin Substance GAS No.(©) | _pem (@' | mym ()" | Skin designation
Paraqua, respirable dust 685107, 05 x Siica, amorphous, preciiated and gel 112926-00-8 ©
1910425 Silca, amorphos, dtomacees eah g s han | o1750-55-2 o
2074-50-2 saline sica.
atvion 01 x Sica,chsialine crsobatte, et dist 14460461 o
Particulaes ol oherwise reguaied (PNOR) Siica, oystlin quartz,rospirab dust 14808-60-7 o
Total dust 15 Shcs ryaline ol (o e, rosprais i 1317-95-9 o
Rospirable racion 5 Sica, cystaline ticymite, respirable dust 15468323 o
708 s Chorodgheny (423 and 5. i) Slica,fused, espirablo dust 60676-66-0 @
Pantabor 19624227 0005 001 Siicaies (s than 19 aysialin siica).
Panla:mumnapnma\am 1321-64-8 05 x Nica (respiable dust) 12001-26-2 @
Pentachiorophe 05 X Soapstone ol dut o
Pentacryihriol 115775 oapsione, respiable dusi o
Total d 15 Talc (containing asbestos); use asbesios imit see o
 Resprabefcion 5 28 GFR 19101001
109-66-0| 1000 2050 Talc (containing no asbestos), respirable dust 14807-96-6 o
S omansis i o kiors] wr-ers| 200 700 Tremli, asbestifom; see 19101001
ersooaiyions Tavaciooanyin) 127164 @ Siicon 7a40-21-3
Perchloromaltyl mor 594123 o1 05 Total st s
Parchion! fuor 7616-94-6 3 135 Rospirabl racion. 5
crleun dsulaes (Naphine) (Rubber o) 500 2000 sion carode 09212
ol 108-952 5 19 x ol it 15
Phanyions daming 106-503 01 X rablo i H
o st soor 101648 i 7 Siver, metal and Sokibl conponds (3 1 Tad0-22-4 001
o i, v 1 7 oapstone; see Silcates.
Pranyishyione so0 Syre Sodium fluoroacetate 62748 o005 x

ey oy avr e 122-60-1 10 & Sodium hydroxide 1310752 2
Phenyiycraz i 5 2 X Stareh 9005255

Hosan (Mevinpios) 7786047 01 X Total dust 15
Phosgeno Lcavbuny\ chionide) 75445 o1 04 Rospirable racion. H
Phoson 7803 512 03 04 stbine 7803-52-3 o7 05
Phosphort acd 7664352 1 Sosdar S s 43| 500 2000
prospnons relon) 7725140 01 Stryet 57209 015
Phosphorus pentachioride 10026138 1 Syreno | 100425 @

Phusvmmi Poniasuids 1314603 1 Sucrose 57501
sphorus richionda 9122 05 3 Total st 15
anahc o anydi - 2 2 Rospirable racion. 5
il 1918021 Suitur dioxde 7446-08-5 5 13
oial dust s Suifur exafluoride. 2551624 | 1000 6000
Resp\mhb racton 5 Suifurc acid 7664-93-9 1
Picric a -1 01 x Suifur monochioride 1 i 6
Pidons @ a1 ndandons -26- 01 Suifur pentafuordo 5714227 0025 025
Plastorof Par 2649965-0 Suifun fluorce 2690796 5 2
Total dust 15 o moton
Respiable racion 5 2457 (2.5 chlorophenoxyacelc aci) 99765 10
Platinum (as PY) 7440-06-4 Tac: see Siicats.
Netal, Tantalum, meal and oxide dust 7440257 5
Solube salls 0002 TEDP (Sulfoep) 3689245 02 x
Portiand comant 65097151 Tallurum and compounds (35 To) 13494809 03
otal 15 Talurum hexafuorde (a5 To) 7783-80-4 ooz 02
Fospabl acion 5 Tomephos. 3083-96-8
Propano 7a-98-6| 1000 1800 Total st 15
bela-Proprioicione; 56 1910.1013 57578 Respiable racion 5
-Propy acetate w0ss0a| 200 810 TEPP (Tetraethyl pyrophosphats) 107463 005 x
+Propy acohol 72| o0 500 Terphenyls 26100603 | iy ©8
Propyi nirate 7134 2 110 112 Tavacios 2 ionsians 7119 500 4170
Propylene dichioide 78875 B 350 1122 Tawaeio 12 auroerane 720|500 im0
Propyiens imi 75558 5 x it odion 79345 5 ] x
Propyiens odde 75569 100 20 Tatamoroaions;soe ParHise TG
Propyne: see Meihyi aceyione. Terachioromethane: see Carbon telrachioride
Pyrethum 8003347 s Tetrachioronaphthalens 1395082 2 X
Pyridine 110861 5 15 Taraethyl lead (a5 Pb) 78002 0075 X
Quin 106514 01 04 Tawrahydroluran 109069 | 200 590
RDX; soa Cyciorio Tatrametnyi lead (a3 Pb) 75741 0075 x
Rhodum (a5 R, metal fume and nsoluble compounds 7440-16-6 01 Tatrameihyl succinonitile 5335826 [ 3 X
st (@ A}, kbl compounds 7440-16-6 0001 Tatranivomethane 509148 1 s
209803 15 Tani @B Tinwogheninityniarioe) 79458 is x
Rons 8794 s Thafum, solble compounds (@ T) 7440280 01 X
Rou 4,4 Thiobis (6-ert, Buty-m-cresol)
Toala s otal cust s
Fospabl acion H Rospirabl racion. 5
Selriu comgounds (a2 S6) 782492 02 Tiram 137-26-8 H
Salonium hexafuords (a5 S¢) 7783791 005 04 Tin, norganic compounds (sxcopt oxides) (as Sn) 7440315 2
15 16
Occupational Safety and Health Admin., Labor §1910.1000 §1910.1000 29 CFR Ch. XVII (7-1-10 Edition)
TABLE Z-1—LIMITS FOR AIR CONTAMINANTS—Continued ThBLE Z-2
Substance GAS No_ (0 m (@' | mym ()" | Skin designation ‘Acceptable maximum p
@ | wm@ {ngm® kl Shourtime | Accoptane | Bbo% 12 sccepable coing con-
Tin, organic compounds (as Sn) 440-31-5 01 Substance weighted av- | celing con- Seniration for an B-hr shit
Tiarium dioxido 13463677 whion T Srp——
Total st 15 Gonceniration Hn
Tolvene 108865 o
Tevone 2 disocanta (10 ssesea| ooz [ (ot Benzene- (237.40-1969) 10 ppm 25 ppm 50 ppm 10 minutes.
oTousn 9554 5 2 x Beryllum and berylium compounds (237 23-1670) 2ygm 5 pgim® 25 ugime .| 30 minutes

Toxaphene: ses Chiornated camphans. Gamum fme? (2575 1970) 01 mgms | 0.3 mgim.

Tiomoite;soe smc tes. Cadmium dust? (257.5-1970) g2 mgm: | o6 mgim:

Triuy! phosphat 126738 s Carbon diulice (237 3-106) 20 pom 0 pom 100 ppm ... | 30 minutes.
- Tncmuvmlhana <06 Weinyl chiroform. Garbon terachlonde (237.17-1967) 10 ppm 2 5om 200 ppm | 5 min.in any &
112 T 78005 10 s x s,

Tichioroethy o016 ® ‘Ghromic acid and chvomales (237.7-1871) (as GO 1 mgyiom.

Thchloromentane 506 Ghariom Ethylen dibromide (237.31-1370) 20 ppr 30 pom 50 ppm 5 minutes.
Trcorom 121650 s X Ethylene dichlorde (237 21-1969) 50 ppm 1005pm .| 200ppm . | S mamy 3
23-Trinloropr 96164 5 00 o b
Ve Tl S oosthane 7611|1000 7600 Plioride 82 dust (2372813690 25 mgm
rmaldehyde: seo 1910.1043
Trethylamine 12148 2 100 Hydrogen fluorido (737 28-1969) 3 ppm.
Tiluorbromomatina e 1000 L Hydrogen sulfide (237.2-1966) 20 ppm 50 ppm 10 mins. once,
24,6 Trntrophenol; soe Picic aci oy v ather
2.4 Trniapnetyinemmiamine 550 To. e
246 Trnfoiolene (TNT) 118967 15 x s
orthocresy phosphte 76-30-8 o1 ury (237 8- 1 mg/1oms.
Trpheny phosphal 115866 3 e e 2716555 100 ppm .~ 200 ppm .... {300 ppm .| Smins. in any 3
Turpentne L ) 560 s
Uranium (a5 U) 7440-61-1 Methylene Criorid: See §1919.52.
oluble compounds 005 Organo (alkyl) mercury (237.30-1969) 001 mgm .| 0.04 mgm:.
Insaluble compounds 025 Styrene (237.15-1969) 100ppm .| 200 ppm ... | 600 ppr ... 5 mins. inany 3
Vanadium 181621 s,
Respia i a5 V7 63 (©5 Tatrachiorosthylena (237.22-1967) 100 ppm ... [ 200 ppm ... [ 300 ppm .. | Smins. in any 3
mo (as V O) ©o1 s
Vegalab\c m it ne (257.12- 200 ppm ... | 300 ppm ... | 500 pom ... | 10 minutes.
15 Totiarosmyone G375 00 ppm """ | 200 ppm [ 300 ppm | smins. n any 2
Je m.mm 5 s,

o eene a0 Sy ~This stan i industy segments exempt from the 1 ppm &-hour ™ e benzen stand-
Vi) banzene;see Strere. 501 T sandard aplios 10 th ndusy sogments exemp fo he 1 ppm S-hour TWA and  ppm STEL of e bz tanc-
Vi cyance; s Acronie & This tandard applies o any operation o sectors for which the Cadmium standard, 1910.1027, is taye or ohenwise not in
v e 25013154 100 80 et

Bo12 01 e standar applo 1 ay oporaions or secos o Whch he exposur it i he Chvamum (V) sandar, §1910.1026,
Yoo @ s 133020 100 435 s stayad or g ihanwion nat i fl
Xyidino 1300-73-8 5 2 x

p ] TABLE Z-3—MINERAL DUSTS
Zinc chiorde fume 7646857 1
Zinc oxide ista-132 5 Substance mopets | mgime
Zinc oxide ista-132

Tt s Spox
Rospiable fracion 5 sialine . .
2inc stoarate s57-05-1 vtz (e 2500 | 10 mg/e
e - uarz (Rosprable)
%S08 | 50,42
spirable fracion 5 a g
Zrconium compounds (as 21) 7440-67-7 s 20 mphot

“The PELs are 8hour TWAs unless otherwise noted; a (G) designation denotes a callng fimi. They are 1o be delermined Quartz (Total Dust)
fom reahing Ton ar sanpls %S50.+2

() Pars ofvaper o gas per Mmillon parts of contaminated air by volume at 25 °C and 760 to
Ol o o suhsmmx por b mer of . Wh enty 4 in NS column iy, he valus is exact; when lsted with a pom Gristobalfe: Use 1 the value calculate from the count of mass formlae for quartz

(€ho- CRE mumber is forinformation only. Enforcement s based o tho substanc rama, For an enty cor han ymite: Use s the value calcuated fram the formulae for quartz 0 mgin?
ugznrgzla\ CompounG, matourod 55 e et e GAG MLMGEr fo e Mot & Gnen-—nct CAS Putnbers o e malealcom: morphaus, including 2

{9]Th il borzene siandad i 19101028 appls o occivtonat expours g barzare sxcntn oo icamlas %S0:
ne dielibuion anc &l of luels, sedled conlainers and pipcines cton, of and gas arlng and producton. natural
g prcossing.and h parcontage oxcusionfor 1 mcures Tor e axcepid subsegments, e benzene i n Tabi 2.2 Siicates (s than 1% cystalina sica:

S0y See 19101028 of speciic crcumstan Wica 2

o fine v WAt i rosrable ‘?‘ st s messured by vorcal eh:malnr‘cu:;n aust ‘samzearlcl squalet - Seapsions. 20
ment. The lmoweighted avera o he cllom waste procesaing cperaons f wese recycing (soring, endng, dean- 4l (not coniarin o
oo el S0 sho (50 04T o o e o ebon” % PO o T (o acboton U ssbosios i “

inortor isanc cLsts, whether minral, Inorganc. o organic. o 1S spaciical Eatince nama ars cover
ng Paricuaies ot Giverise Foguited (FOR) TR WhE s e saima a5 he inert or nu\ysaXce Gost T o Tatle 2.3 Tremolite, asbestfom (see 29 GFR 1910.1001).

e Tane Portland cement 50

2See raphite (Natu

(See Table 25 Graphite (Natural) 15
S Tatle 272 ot e exposure it or any opertons o sectors where the exposure i n § 19101026 Is stayed or Coal D
otherwse ot n efect

#i'ho xposure imt in § 1910.1026 i stayed or is atharwise not in ffect the exposure iit i a caling of 0.1 mym”. Respirable fraction less than 5% Si0: 2amgme

17




Occupational Safety and Health Admin., Labor §1910.1001
TABLE Z-3—MINERAL DUSTS—Continued
Substance mopets | mgime
10 mgmee
Respirable fracion greater than 5% S10
%Si042
Inert or Nuisance Dust 4
espirabl fraction 15| s mme
Total dust so| 15 mgme

Note—Conversion factors - mppct » 35.3 = millon paricies per cubic meler = paricies per o

=Milions of partcies per cubic foot of a

64 on impinger samples counted by light-field techniques.

rcentage of crystaline siica in e formula i the amoun! delermined rom airborne samples, except in those instances

per
i which other methods have been shown 16 b applicable
=Containing i 1% quartz

AN nert of nuisance dusts, whether mineral, ino

‘ormore, use quartz imit
janic, no listed spocifically by substance name are covered by

ulaled (PNOR) fimi n Table 2-1

Boih'concentration and percent quartz for the application of this it are 1o be Getermined from the fraction passing a size-

selector wil he following characterisics:

Aerodynamic dameter (it densiy sphere) Parcent passing
2 )
25 3
33 50
50 3
o o

easurements under this note refer to the use of an AEC (now NRC) insirument. Th respirable fracton of coal dust s
dotermined with an MRE; tho figure corresponding {o that of 2.4 mg/m? in the table for coal dust is 4.5 o<

[58 FR 35340, June 30. 1993; 58 FR 40191, July 27, 1993, as amended at 61 FR 56831, Nov. 4, 1996;
62 FR 1600, Jan. 10, 1997; 62 FR 42018, Aug. 4, 1997; 71 FR 10373, Feb. 28, 2006; 71 FR 16673, Apr.

3. 2006; 71 FR 36008, June 23, 2006]

§1910.1001  Asbestos.

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

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

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

(b)  Definitions.  Asbestos includes
chrysotile,  amosite,  crocidolite,
tremolite asbestos, anthophyllite as-
Dbestos, actinolite asbestos, and any of
these minerals that have been chemi-
cally treated and/or altered.

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

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

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

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

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

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

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

Fiber means a particulate form of as-
Dbestos 5 micrometers or longer,with a
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n) Tasdleutonn Wd3desuaaesnegnadnensa (Add digestion)
warTaniUsunalanedieifesnoudanaurenduaiualasiuand (Atomic Absorption
Spectrometry : AAS) %IDGDUANTIWAANanataLn (Inductively Coupled Plasma)

) lasdlpaengziau Tulgiswieud (Colorimetric Method)
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Coupled Plasma)
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(Inductively Coupled Plasma)
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