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e-CFR

(BHHERETE : /5 DBE/TE ~DIL BIRRIRFFZ#E)

An employee's exposure to any substance listed in Tables Z-1, Z-2, or Z-3 of
this section shall be limited in accordance with the requirements of the

following paragraphs of this section.

ZOHEiOF 7-1. 7 XiE Z-3
DR DINT 7T 7 DB

(SRR SN TV O E A~ ORI HH O TRIT, A

o THIRS D b D ET D,

1910.1000(a)

Table Z-1—

1910.1000(a)(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.

1910.1000(a)(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.

1910.1000(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:

1910.1000(a)
#71—
1910.1000(a)(1)

“CPDFPN TR FUED & 5 W) E - LERME

#* Z-1 12 "C"OHOWEE
"C"DOONTEWE~DITL E

T~DHIETE DIEL B, W DS ZOWE D
BREEZHEZ N D ET 5, BREOET=F2Y I3

ARARER G AT, 16 Ay ORI E EAME CREM S 4v, BB TV 072 5

RELEBZ2VnhDET 5,

1910.1000(a)(2)

Z D DOYE -8 BRI E
RZ1OWET, ZOWEDHNZ TC) Db D~DOHJEME DOIX < #EIE, 1H#
40 FFEENES D 8 RN > 7 B %wf\%@%gzﬁz%ﬂksﬁﬁwﬁ%
INEE A 28 2 TIX 7R S 720,

1910.1000(b)
= 7-2
#£ 72 \FEHEINTWD

EHAOHENFE DX BEIL, RO XD ITHE Sz

ﬁ<§@ﬁﬁ%%ifﬁ&%&wo




1910.1000(b)(1)

8-hour time weighted averages.

An employee's exposure to any substance listed in Table Z-2, in any 8-hour
work shift of a 40-hour work week, shall not exceed the 8-hour time weighted
average limit given for that substance in Table Z-2.

1910.1000(b)(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 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."
1910.1000(b)(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.

1910.1000(c)
Table Z-5.

1910.1000(b)(1)

8 FEFIME T

# 22 TSN TV DWE~OENE OIXFEIL, 1 40 FEETEO 5 5
D 8 B 7 MIBWT, # Z-2 I SN TV AMEIC O W TRENT
W5 8 RFHIRFHIINESEMEZ B 2 b D LT 5,

1910.1000(b)(2)

A LRBEE

# 22 [ZRHE SN TODWE~DOHENE DT FEIEL.8 RO 7 Fhown
IR DL L, BB ZRE, BFOWEICOWTUREN TV SR IR
EABLZTIEARLT, £/, "8 BT 7 FOFA LIREEL FOFARRRE
—7 "OWITEE STV D RRFHER M ORE Z B2 VWb D LT 5,

1910.1000(b)(3)

il

SRFHDEH > 7 M, HEHAEWE A (TWA 725 10ppm, E[E2S 25ppm,
v — 7 1 50ppm) % 25ppm LA E (7272 L. 50ppm Z 2 TIEWiTF72Ruy, ) I
X< BENDHZERD D,

8 WM DB > 7 b, BRI 1TEK 10 27200, 25ppm 22 5 (772 L
50ppm Az 5 Z 172, ) WE A ORE (TWA 28 10ppm, L[R2 25ppm,
v — 27 2 50ppm) (ZIE<EENTE Luy,

ZOXDRIFELTEIL, 8 FOEE Y 7 bR REIX BEOSIMNE Y 10
ppm ZEZ 72K DI, 10 ppm KiHEORE DXL T THib T L7z 572
[N

1910.1000(c)

# 7-3.




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.

1910.1000(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:
1910.1000(d)(1)(H)

The cumulative exposure for an 8-hour work shift shall be computed as

follows:

E=(C.T.+C, Ty+...C, T,)+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.

K L3R EN T DWE~OWENE OIX < FiL, i 40 R B0 5> Lo
8 REfHIZF @ > 7 MIRBWT, BHOZOWEICE 2 Hiviz 8 Rl OREHIINE -
[REZEBEZ72VWEOET 5,

1910.1000(d)

FHR

WREAEPRHIRAZBZ TESBEEIN T DI E I EHETT 57012, 29
CFR CGHEIFHAIEE) 1910 MM Z 12 8 W OBFRIINE FHMEA L ST
HEEOWE~OWENFE OIX BICEA SN DFENL, UTO LY TH
Do

1910.1000(d)(1) ()

8 Wil 7 ORI BT, LTOLDICERSNDbD LT D,

E = (Ca Ta+Cb Tb+. . .Cn Tn)+8

ZoORIZBWT,

E 131E¥ET 7 FOEMIZSBERETH D,

Cli. BEN T THAHEEOHM T OBEETHD,

T 3, W C TOR < BERM AR CE L b O Th 5,

E OfEix, MEWEIZHOWT 29 CFR (EFMHEAILE) part 1910 (55 1910 #5)




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.

@ subpart GilE8) Z THIE S TWD 8 RERIORFFIINE Y 288 2 Tide b
fﬁl{\o

1910.1000(d)(1)(GD)

To illustrate the formula prescribed in paragraph (d)(1)(@) 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

(2x150+2x%x 75+ 4 %x50) +~8=281.25 ppm

Since 81.25 ppm is less than 100 ppm, the 8-hour time weighted average

limit, the exposure is acceptable.

1910.1000(d)(2)()
In case of a mixture of air contaminants an employer shall compute the

equivalent exposure as follows:

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

Where:

1910.1000(d)(1)(i)
AEO@QOOHEIHE SN FERXEZFPT 272012, WE A O 8 REINE
BIBRFEME N2 Z-1 IZFEHE STV D 100ppm TH D ERET D, HEHAE L
T BEZT D EMWETD

150 ppm T 2 K DIX< #&
75 ppm T 2 K DX < #&
50 ppm T 4 K DX < #&

ZOERERITRATDHE, DX D7D

81.25ppm 1%, 8 KFEMNE X OH|RETH 5 100ppm Kiili TH D728, 1L< #&
ITFFAFFHANTH 5,

1910.1000(d)(2)(3)
22 IR E DIR B DA

HDETDH

EHFTFEMI<ERLUTOLOIEHET D

(Y
(Y
A




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 in subpart Z of 29 CFR
part 1910.

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

C I TFFEDTHYIE DRIE

Li%. 29 CFR part 1910 OY¥ 7 /%— ~ Z TIHE S NI=ZOWE DIE < BRIRE

Em OEIZHE—()ZB A TTR 520,

1910.1000(d)(2) (i)
To illustrate the formula prescribed in paragraph (d)(2)@) of this section,

consider the following exposures:

1910.1000(d)(2) (1)
AHEHO@QDHEICHE SN EREZHAT 572012, RO X > RIESTEEE
ZTCHELLD :

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

(W'H) (3B 8 KFEIE< BBE (ppm) (8 FEfEIRFFEIINE EIE < BIBAE (ppm))
B 500 1,000
C 45 200
D 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

XITRAT D ERDEBY &5,

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.

EmiZ==74— (1) E0/hS0VDOT, X< OMAEDOTITHFRFEHENTH
60

1910.1000(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.

1910.1000(e)

KED (a) 26 (d) HOMSTF 2 LT 5 7201213, £ PEHE UL TR S
FEwEPE L, EITAREARIR Y Fhi L2 iuEe b7,

Z DX IE BN ERIRMESTF AT A T OICFATARECRWIEE ., WEME
DRZIFERE~DIEL BAARBEITHE SN RENICIZ 572010, Rl
B XX EOMOREFEEAERT 2D LT 5,

Z D HOTZ DI S B R K OV UIHIR T X3~ C. A HE7R e M
AFMFEUIEOMOBANI G EZH T 2EHICE > T, ZAENORED &
ICOWTHEGR SN T e e, MERAR#ER (LAY L—%—) 2
THEAT, 431910134 (Z/EH b D ET 5,

[71 FR 16673, April 3, 2006; 81 FR 16861, March 25, 2016]

71 FR CEIEVE#R) 16673, 2006 44 A 3 A (April 3, 2006) ; 81 FR
BH) 16861, 201643 H 25 H (March 25, 2016])
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BNZzo 2—ENgE—2 TableZ—1, Z—2 RO Z—3 IZINEH N TW A2 WEEORIER

Table Z—1, Z—2 KON Z—3 IZINFH S TWAEEIL., ROELDEBY T, ZNHD 3 HODOFROEEHTIE., 490 MWETH 5,
(BHEHERZE : Table Z-1 DB E# ## 2 384542, DUST(Total dust X /3 Respirable fraction) DOMid, 20> P L TWEEA, EFZ,
D STANDARD # 82t tEATHBE 6D 0 FLEBATLE, UTFEL, )

7= WEEK
Table Z—1 461
. 20
7—3 J
o 490

It

(EBHERREE : 7 AV 1 EREFBHEEEMAESE (K : ACGIH) BAFKRL T35 2024 #fiR® TLVs and BEls iZ

ADOPTED VALUES & LT TWAZRINEH I N TWAWERKIT. SN 7B 10METH 5,
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BMEZ 0 2—EME—3 1910.1000 TABLE Z-1 - TABLE Z-1 Limits for Air Contaminants. (3 1910.1000 =% Z-1

ZER

598 OHIRE, FKEE R 20244 10 A 28 H

(BFHEETE 1 : LUF DRI T, (EFYE DI & H AR TS DIT, FEEITHE & FREETSDT, HHELTHET, )

(BHHEKZE 2 : hDZ T D ppm (@) & " mgm3(b)l DEHIZ DU Tld, ZDEDPEIZGZZ#H S TS DT, T DMIEEKICH#RL,

K ELTHBELTDHIVET, )

T RGEIR X — HARH R

JHIE D Rk L

FERR O A AGEGR

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.

() 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

1PEL [ ZHFICWr D o720 R Y 8 BRI INE Y (TWA) TH Y, (O EIRME
B LET, TSI O P TINNHRESINET,

o /=
ZE X

(=

ZEX

Vyane
o

(@) 25°C, 760torr (1torr=1.33X10%pa) (Z¥\J HiHY:
720 OARK T A DHERSY

DORFEE T HS

P

b) 225 1 SFA— IS0 OMEDI Y 7T L, AOID
EREMETH Y . ppm OELHOLEAIIMEMETH 5,

FLE DY A1

(¢ CAS B HITIHFRIBMEOLZ A E LTWET, MfTIImE4L ISV T
F9, &F L L THIESNZEEOERBILAEYEZ STHBIZOW T, Hx o1k
D CAS FH5TiE/e<. &ED CAS Fritdi L C\ET,

(d) 1910.1028 DI~ B HEUE T BREIO TSN OMRE. AR LUV

AT TA L, a—7 ZAEFE, AMBEOH X DOIEAI KR OAEFE, RIKAT AR K O
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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 timeweighted
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 Z-3.

KIBEMDR—8 T — VRN ERE XU B ~DOT R TORMENILL EIZHE
HAENET, BHEDRBIZOWTIL 1910.1028 2D = L,

(e) Z o 8WEfH KEMIMNE Y (TWA) X, fithlo/L bV =—% (5fk) LA
Yo 7T =R OREE TRIE SR AMEOR U A A SvE 4, BN
FEYEE, BEEMO Y Y1 70 (BRI, 7L R, e, vaon—A 7 (i
W OTEHAEEE) KOHT — v MO EFEFEYLIRERE IS S5, floE
P38 ] S B8 U A OFIRIZ W TIE 1910.1043 2RO = &,

() WEA CTRAZEEHE S AL TW R WM, M, ARt Z D3, T XTo
RIEER CAUIEER CAIL, & Z-3 OREER UASUIEER UAOHIRR
fE & A L. PNOR (Particulates Not Otherwise Regulated : flLiZ ] 41T\
PRI D 5 & 72 2

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

5 See Table Z-2 for the exposure limit for any operations or sectors where

the exposure limit in §1910.1026 is stayed or is otherwise not in effect.

6 If the exposure limit in §1910.1026 is stayed or is otherwise not in effect,

the exposure limit is a ceiling of 0.1 mg/m3.

7 See Table Z-3 for the exposure limit for any operations or sectors where

the exposure limit in § 1910.1053 is stayed or is otherwise not in effect.

2 % Z_2 é—gﬁxgo
3 % Z-3 7/}3,&\@\0
4 LA L0 B D,

5 §1910.1026 DX < FREENNIEM X ivfz, IHEAT STV W EZES L < I
HFHOIE < BIREEIZHOWTIL, EZ252BBDOZ &,

6 §1910.1026 DOIE< FBIRE LI SN D H, XL DD FIETHER TRV
AL X< EREIX 0.1 mg/m3 O ERER D,

=

71910.1053 5D IE < FEIRE DS —FHE I LTV D0, XUTZE DD F1ETHZ)
TRUVMEZER L IXBHDIZ FBIREIZOWTIE, RZ3 2RO L,
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8 See Table Z-2 for the exposure limits for any operations or sectors where

the exposure limits in § 1910.1024 are stayed or otherwise not in effect.

81910.1024 DX < FRIRFE S —HHZIE STV DD, ITZ DM HETHZ)
TRUVMEES L UTHMADIX BIREEIZOW TR, RZ2 2RO &,

[54 FR 36767, Sept. 5, 1989; 54 FR 41244, Oct. 6, 1989; 55 FR 3724, Feb. 5,
1990; 55 FR 12819, Apr 6, 1990; 55 FR 19259, May 9, 1990; 55 FR 46950, Nov.
8, 1990; 57 FR 29204, July 1, 1992; 57 FR 42388, Sept. 14, 1992; 58 FR 35340,
June 30, 1993; 61 FR 56746, Nov. 4, 1996; 62 FR 42018, August 4, 1997; 71
FR 10373, Feb. 28, 2006; 81 FR 16861, March 25, 2016; 82 FR 2735, Jan. 9,
2017]

[ERHERATE

® [FR) %, [#EHE® O LTHD,

® LUITEMOFENHDAARE~ORFRIL, AWML ELE,

(BFHEKZTE - WL OHIE, JERIE L TR E S DIC7# L TOWET, )
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(BEHEKETE - 2024 4F 10 / 28 HBL1FE TOFHDRHIRICEH L F L2, )

Table Z-1-Limits for Air Contaminants (Z2.75 YL )/E O [ )

CAS No. (©

Substance Skin designation
(FIANVTZAL | ppm () mg/m3(b)1

(E4A) 77 M—ERE (BB DFERTR)
&5

Acetaldehyde 75-07-0 200 360 =

Acetic acid 64-19-7 10 25 -

Acetic anhydride 108-24-7 5 20 =

Acetone 67-64-1 1000 2400 -

Acetonitrile 75-05-8 40 70 =

2-Acetylaminofluorine; see 1910.1014 53-96-3 - - -

Acetylene dichloride; see 1,2—Dichloroethylene. = = = =

Acetylene tetrabromide 79-27-6 1 14 -

Acrolein 107-02-8 0.1 0.25 =

Acrylamide 79-06-1 - 0.3 X

14




CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Acrylonitrile; see 1910.1045 107-13-1 = = =

Aldrin 309-00-2 - 0.25 X

Allyl alcohol 107-18-6 2 5 X

Allyl chloride 107-05-1 1 3 -

Allyl glycidyl ether (AGE) 106-92-3 (C)1o (C)45 -

Allyl propyl disulfide 2179-59-1 2 12 -

alpha—Alumina 1344-28-1 = = =

Total dust - - 15 -

Respirable fraction = = 5 =

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

Total dust - - 15 -

Respirable fraction - - 5 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

4-Aminodiphenyl; see 1910.1011 92-67-1 = = =

2-Aminoethanol; see Ethanolamine. - - - -

2-Aminopyridine 504-29-0 0.5 2 =

Ammonia 7664-41-7 50 35 -

Ammonium sulfamate 7773-06-0 - - -

Total dust - - 15 -

Respirable fraction = = 5 =

n—Amyl acetate 628-63-7 100 525 -

sec—Amyl acetate 626-38-0 125 650 =

Aniline and homologs 62-53-3 5 19 X

Anisidine (o—, p—isomers) 29191-52-4 - 0.5 X

Antimony and compounds (as Sb) 7440-36-0 - 0.5 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

ANTU (alpha Naphthylthiourea) 86-88—4 = 0.3 =

Arsenic, inorganic compounds (as As); see 1910.1018 7440-38-2 - - -

Arsenic, organic compounds (as As) 7440-38-2 - 0.5 -

Arsine 7784-42-1 0.05 0.2 -

Asbestos; see 1910.1001 O] = = =

Azinphos—methyl 86-50-0 - 0.2 X

Barium, soluble compounds (as Ba) 7440-39-3 - 0.5 -

Barium sulfate 7727-43-7 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Benomyl 17804-35-2 = = =

Total dust - - 15 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MBS 57 M- RE (BTN DFT)
#E5)

Respirable fraction - - 5 -

Benzene; see 1910.1028 71-43-2 - - -

See Table Z-2 for the limits applicable in the operations or - - - -

sectors excluded in 1910.1028¢

Benzidine; see 1910.1010 92-87-5 - - -

p—Benzoquinone; see Quinone. = = = =

Benzo(a)pyrene; see Coal tar pitch volatiles. - - - -

Benzoyl peroxide 94-36-0 = 5 =

Benzyl chloride 100-44-7 1 5 -

Beryllium and beryllium compounds (as Be); see 1926.1124 ¢ 7440-41-7 = = —

Biphenyl; see Diphenyl. - - - -

Bismuth telluride, Undoped 1304-82-1 = = =

Total dust - - 15 -
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CAS No. (©

Substance Skin designation
(FIANT T A | ppm (a) mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Respirable fraction - - 5 -

Boron oxide 1303-86-2 - - -

Total dust - - 15 -

Boron trifluoride 7637-07-2 (O (C)3 -

Bromine 7726-95-6 0.1 0.7 -

Bromoform 75-25-2 0.5 5 X

Butadiene (1,3-Butadiene); See 29 CFR 1910.1051; 29 CFR 106-99-0 1 ppm/5 ppm |- -

1910.19(1) STEL

Butanethiol; see Butyl mercaptan. - - - -

2-Butanone (Methyl! ethyl ketone) 78-93-3 200 590 =

2—Butoxyethanol 111-76-2 50 240 X

n—Butyl-acetate 123-86—-4 150 710 =

sec—Butyl acetate 105-46-4 200 950 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

tert—Butyl acetate 540-88-5 200 950 =

n—Butyl alcohol 71-36-3 100 300 -

sec—Butyl alcohol 78-92-2 150 450 =

tert—Butyl alcohol 75-65-0 100 300 -

Butylamine 109-73-9 (C)5 (C)15 X

tert—Butyl chromate (as CrO,); see 1910.1026¢ 1189-85-1 - - -

n—Butyl glycidyl ether (BGE) 2426-08-6 50 270 -

Butyl mercaptan 109-79-5 10 35 -

p—tert—Butyltoluene 98-51-1 10 60 =

Cadmium (as Cd); see 1910.1027 7440-43-9 - - -

Calcium carbonate 1317-65-3 - - -

Total dust - - 15 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MBS 57 M- RE (BTN DFT)
#E5)

Respirable fraction - - 5 -

Calcium hydroxide 1305-62-0 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Calcium oxide 1305-78-8 - 5 -

Calcium silicate 1344-95-2 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Calcium sulfate 7778-18-9 - - -

Total dust - - 15 -

Respirable fraction = = 5 =

Camphor, synthetic 76-22-2 - 2 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Carbaryl (Sevin) 63-25-2 - 5 -

Carbon black 1333-86—-4 - 35 -

Carbon dioxide 124-38-9 5000 9000 -

Carbon disulfide 75-15-0 - () -

Carbon monoxide 630-08-0 50 55 -

Carbon tetrachloride 56-23-5 - () -

Cellulose 9004-34-6 - - -

Total dust - - 15 -

Respirable fraction = = 5 =

Chlordane 57-74-9 - 0.5 X

Chlorinated camphene 8001-35-2 = 0.5 X

Chlorinated diphenyl oxide 55720-99-5 - 0.5 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MEA) 77 b—EAHK (R B IR DFIR)
#E5)

Chlorine 7782-50-5 (o)) (C)3 -

Chlorine dioxide 10049-04-4 0.1 0.3 -

Chilorine trifluoride 7790-91-2 (C)0.1 (C)0.4 -

Chloroacetaldehyde 107-20-0 (C)1 (C)3 -

a—Chloroacetophenone (Phenacyl chloride) 532-27-4 0.05 0.3 -

Chlorobenzene 108-90-7 75 350 -

o—Chlorobenzylidene malononitrile 2698-41-1 0.05 04 =

Chlorobromomethane 74-97-5 200 1050 -

2—Chloro—1,3-butadiene; see beta—Chloroprene. = = = =

Chlorodiphenyl (42% Chlorine) (PCB) 53469-21-9 - 1 X

Chlorodiphenyl (54% Chlorine) (PCB) 11097-69-1 = 05 X

1-Chloro—2,3—epoxypropane; see Epichlorohydrin.
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MBS 57 M F—E AR (EBIRIN DFT)
#E5)

2—Chloroethanol; see Ethylene chlorohydrin. = = = =

Chloroethylene; see Vinyl chloride. - - - -

Chloroform (Trichloromethane) 67-66-3 (C)50 (C)240 =

bis(Chloromethyl) ether; see 1910.1008 542-88-1 - - -

Chloromethyl methyl ether; see 1910.1006 107-30-2 = = =

1-Chloro—1—nitropropane 600-25-9 20 100 -

Chloropicrin 76-06-2 0.1 0.7 =

beta—Chloroprene 126-99-8 25 90 X

2—-Chloro—6—(trichloromethyl) pyridine 1929-82-4 - - -

Total dust - - 15 -

Respirable fraction = = 5 =

Chromium (II) compounds.
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MEH) 77 M—ERE (BEFRUX DFRR)
&)

(as Cr) 7440-47-3 = 0.5 =

Chromium (II[) compounds. - - - -

(as Cr) 7440-47-3 - 0.5 -

Chromium (VI) compounds; See 1910.1026° - - - -

Chromium metal and insol. salts (as Cr) 7440-47-3 = 1 -

Chrysene; see Coal tar pitch volatiles. - - - -

Clopidol 2971-90-6 = = =

Total dust - - 15 -

Respirable fraction = = 5 =

Coal dust (less than 5% SiO,), respirable fraction - - (3) -

Coal dust (greater than or equal to 5% SiO,), respirable fraction - - (3) -

Coal tar pitch volatiles (benzene soluble fraction), anthracene, 65966-93-2 - 0.2 -

BaP, phenanthrene, acridine, chrysene, pyrene
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(E4) 57 M F—E AR (B RIR DFT)
&)

Cobalt metal, dust, and fume (as Co) 7440-48-4 = 0.1 -

Coke oven emissions; see 1910.1029. - - - -

Copper 7440-50-8 = = =

Fume (as Cu) - - 0.1 -

Dusts and mists (as Cu) = = 1 -

Cotton dust; see 1910.1043 - - 1 -

Crag herbicide (Sesone) 136-78-7 - - -

Total dust - - 15 -

Respirable fraction = = 5 =

Cresol, all isomers 1319-77-3 5 22 X

Crotonaldehyde 123-73-9; 2 6 =
4170-30-3

Cumene 98-82-8 50 245 X
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Cyanides (as CN) * - 5 X

Cyclohexane 110-82-7 300 1050 -

Cyclohexanol 108-93-0 50 200 =

Cyclohexanone 108-94-1 50 200 -

Cyclohexene 110-83-8 300 1015 =

Cyclopentadiene 942-92-7 75 200 -

2,4-D (Dichlorophenoxyacetic acid) 94-75-7 - 10 -

Decaborane 17702-41-9 0.05 0.3 X

Demeton (Systox) 8065-48-3 - 0.1 X

Diacetone alcohol (4—Hydroxy—4—-methyl-2—pentanone) 123-42-2 50 240 -

1,2—Diaminoethane; see Ethylenediamine. = = = =

Diazomethane 334-88-3 0.2 0.4 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(E4) 57 M F—E AR (B RIR DFT)
&)

Diborane 19287-45-7 0.1 0.1 -

1,2-Dibromo—3—chloropropane (DBCP); see 1910.1044 96-12-8 - - -

1,2-Dibromoethane; see Ethylene dibromide. = = = =

Dibutyl phosphate 107-66—-4 1 5 -

Dibutyl phthalate 84-74-2 = 5 =

o—Dichlorobenzene 95-50-1 (C)50 (C)300 -

p—Dichlorobenzene 106-46-7 75 450 =

3,” —Dichlorobenzidine; see 1910.1007 91-94-1 - - -

Dichlorodifluoromethane 75-71-8 1000 4950 -

1,3—Dichloro—5,5—dimethyl hydantoin 118-52-5 - 0.2 -

Dichlorodiphenyltrichloroethane (DDT) 50-29-3 - 1 X

1,1-Dichloroethane 75-34-3 100 400 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MES) 57 M- RE (BTN DFT)
#E5)

1,2-Dichloroethane; see Ethylene dichloride. - - - -

1,2-Dichloroethylene 540-59-0 200 790 -

Dichloroethyl ether 111-44-4 (C)15 (C)90 X

Dichloromethane; see Methylene chloride. - - - -

Dichloromonofluoromethane 75-43-4 1000 4200 -

1,1-Dichloro—1-nitroethane 594-72-9 (C)10 (C)60 -

1,2—Dichloropropane; see Propylene dichloride. = = = =

Dichlorotetrafluoroethane 76-14-2 1000 7000 -

Dichlorvos (DDVP) 62-73-7 - 1 X

Dicyclopentadienyl iron 102-54-5 - - -

Total dust - - 15 -

Respirable fraction - - 5 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Dieldrin 60-57-1 - 0.25 X

Diethylamine 109-89-7 25 75 -

2—-Diethylaminoethanol 100-37-8 10 50 X

Diethyl ether; see Ethyl ether. - - - -

Difluorodibromomethane 75-61-6 100 860 -

Diglycidyl ether (DGE) 2238-07-5 (C)0.5 (C)2.8 -

Dihydroxybenzene; see Hydroquinone. = = = =

Diisobutyl ketone 108-83-8 50 290 -

Diisopropylamine 108-18-9 5 20 X

4-Dimethylaminoazobenzene; see 1910.1015 60-11-7 - - -

Dimethoxymethane; see Methylal. = = = =

Dimethyl acetamide 127-19-5 10 35 X
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MES) 57 M- RE (BTN DFT)
#E5)

Dimethylamine 124-40-3 10 18 =

Dimethylaminobenzene; see Xylidine - - - -

Dimethylaniline (N,N-Dimethylaniline) 121-69-7 5 25 X

Dimethylbenzene; see Xylene. - - - -

Dimethyl-1,2—-dibromo—2,2—dichloroethyl phosphate 300-76-5 = 3 =

Dimethylformamide 68-12-2 10 30 X

2,6—Dimethyl-4—heptanone; see Diisobutyl ketone. = = = =

1,1-Dimethylhydrazine 57-14-7 0.5 1 X

Dimethylphthalate 131-11-3 = 5 =

Dimethyl sulfate 77-78-1 1 5 X

Dinitrobenzene (all isomers) = = 1 X

(ortho) 528-29-0 - - -
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CAS No. (©

Substance Skin designation
(FIANT T A | ppm (a) mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

(meta) 99-65-0 — — -

(para) 100-25-4 - - -

Dinitro—o—cresol 534-52-1 - 0.2 X

Dinitrotoluene 25321-14-6 - 1.5 X

Dioxane (Diethylene dioxide) 123-91-1 100 360 X

Dipheny! (Biphenyl) 92-52-4 0.2 1 -

Diphenylmethane diisocyanate; see Methylene bisphenyl = = = =

isocyanate.

Dipropylene glycol methyl ether 34590-94-8 100 600 X

Di-sec octyl phthalate (Di-(2-ethylhexyl) phthalate) 117-81-7 - 5 -

Emery 12415-34-8 - - -

Total dust - - 15 -

Respirable fraction - - 5 -
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CAS No. (©

Substance Skin designation
(FIANT T A | ppm (a) mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Endrin 72-20-8 - 0.1 X

Epichlorohydrin 106—-89-8 5 19 X

EPN 2104-64-5 - 0.5 X

1,2—Epoxypropane; see Propylene oxide. - - - -

2,3-Epoxy—1—propanol; see Glycidol. = = = =

Ethanethiol; see Ethyl mercaptan. - - - -

Ethanolamine 141-43-5 3 6 -

2—-Ethoxyethanol (Cellosolve) 110-80-5 200 740 X

2-Ethoxyethyl acetate (Cellosolve acetate) 111-15-9 100 540 X

Ethyl acetate 141-78-6 400 1400 -

Ethyl acrylate 140-88-5 25 100 X

Ethyl alcohol (Ethanol) 64-17-5 1000 1900 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Ethylamine 75-04-7 10 18 =

Ethyl amyl ketone (5—Methyl-3—heptanone) 541-85-5 25 130 -

Ethyl benzene 100-41-4 100 435 -

Ethyl bromide 74-96-4 200 890 -

Ethyl butyl ketone (3—Heptanone) 106-35-4 50 230 -

Ethyl chloride 75—-00-3 1000 2600 -

Ethyl ether 60-29-7 400 1200 -

Ethyl formate 109-94-4 100 300 -

Ethyl mercaptan 75-08-1 (C)10 (C)25 -

Ethyl silicate 78-10-4 100 850 -

Ethylene chlorohydrin 107-07-3 5 16 X

Ethylenediamine 107-15-3 10 25 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Ethylene dibromide 106-93-4 - (2) -

Ethylene dichloride (1,2-Dichloroethane) 107-06-2 - (?) -

Ethylene glycol dinitrate 628-96-6 (C)0.2 (G X

Ethylene glycol methyl acetate; see Methyl cellosolve acetate. - - - -

Ethyleneimine; see 1910.1012 151-56-4 = = =

Ethylene oxide; see 1910.1047 75-21-8 - - -

Ethylidene chloride; see 1,1-Dichloroethane. = = = =

N-Ethylmorpholine 100-74-3 20 94 X

Ferbam 14484-64-1 - = -

Total dust - - 15 -

Ferrovanadium dust 12604-58-9 - 1 -

Fluorides (as F) ) - 25 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(E4) 57 M F—E AR (B RIR DFT)
&)

Fluorine 7782-41-4 0.1 0.2 -

Fluorotrichloromethane (Trichlorofluoromethane) 75-69-4 1000 5600 -

Formaldehyde; see 1910.1048 50-00-0 = = =

Formic acid 64-18-6 5 9 -

Furfural 98-01-1 5 20 X

Furfuryl alcohol 98-00-0 50 200 -

Grain dust (oat, wheat, barley) - - 10 -

Glycerin (mist) 56-81-5 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Glycidol 556-52-5 50 150 -

Glycol monoethyl ether; see 2—Ethoxyethanol.
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MBS 57 M- RE (EBIRIN DFT)
#E5)

Graphite, natural, respirable dust 7782-42-5 - (%) -

Graphite, synthetic - - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Guthion; see Azinphos methyl. = = = =

Gypsum 13397-24-5 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Hafnium 7440-58-6 - 0.5 -

Heptachlor 76-44-8 - 0.5 X

Heptane (n—Heptane) 142-82-5 500 2000 -

Hexachloroethane 67-72-1 1 10 X
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Hexachloronaphthalene 1335-87-1 = 0.2 X

n—Hexane 110-54-3 500 1800 -

2-Hexanone (Methyl n—butyl ketone) 591-78-6 100 410 =

Hexone (Methyl isobutyl ketone) 108-10-1 100 410 -

sec—Hexyl acetate 108-84-9 50 300 =

Hydrazine 302-01-2 1 1.3 X

Hydrogen bromide 10035-10-6 3 10 =

Hydrogen chloride 7647-01-0 (C)5 (C)7 -

Hydrogen cyanide 74-90-8 10 11 X

Hydrogen fluoride (as F) 7664-39-3 - (2 -

Hydrogen peroxide 7722-84-1 1 14 =

Hydrogen selenide (as Se) 7783-07-5 0.05 0.2 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Hydrogen sulfide 7783-06—4 - (2) -

Hydroquinone 123-31-9 - 2 -

Iodine 7553-56-2 (C)o.1 (&) -

Iron oxide fume 1309-37-1 - 10 -

Isoamyl| acetate 123-92-2 100 525 =

Isoamyl alcohol (primary and secondary) 123-51-3 100 360 -

Isobutyl acetate 110-19-0 150 700 =

[sobuty! alcohol 78-83-1 100 300 -

Isophorone 78-59-1 25 140 =

Isopropyl acetate 108-21-4 250 950 -

Isopropyl alcohol 67-63-0 400 980 =

Isopropylamine 75-31-0 5 12 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Isopropyl ether 108—-20-3 500 2100 =

Isopropyl glycidyl ether (IGE) 4016-14-2 50 240 -

Kaolin 1332-58-7 - - -

Total dust - - 15 -

Respirable fraction - - 5 =

Ketene 463-51-4 0.5 0.9 -

Lead, inorganic (as Pb); see 1910.1025 7439-92-1 - - -

Limestone 1317-65-3 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Lindane 58-89-9 - 0.5 X

Lithium hydride 7580-67-8 - 0.025 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

L.P.G. (Liquefied petroleum gas) 68476—85-7 1000 1800 -

Magnesite 546-93-0 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Magnesium oxide fume 1309-48-4 = = =

Total particulate - - 15 -

Malathion 121-75-5 - - -

Total dust - - 15 X

Maleic anhydride 108-31-6 0.25 1 -

Manganese compounds (as Mn) 7439-96-5 - (C)5 -

Manganese fume (as Mn) 7439-96-5 - (C)5 -

Marble 1317-65-3 - - -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MEH) 77 M—ERE (BEFRUX DFRR)
&)

Total dust - - 15 -

Respirable fraction - - 5 -

Mercury (aryl and inorganic) (as Hg) 7439-97-6 - O] -

Mercury (organo) alkyl compounds (as Hg) 7439-97-6 - (?) -

Mercury (vapor) (as Hg) 7439-97-6 - (2) -

Mesityl oxide 141-79-7 25 100 -

Methanethiol; see Methyl mercaptan. = = = =

Methoxychlor 72-43-5 - - -

Total dust - - 15 -

2-Methoxyethanol (Methyl cellosolve) 109-86—4 25 80 X

2-Methoxyethyl acetate (Methyl cellosolve acetate) 110-49-6 25 120 X

Methyl acetate 79-20-9 200 610 -
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Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Methyl acetylene (Propyne) 74-99-7 1000 1650 -

Methyl acetylene—propadiene mixture (MAPP) - 1000 1800 -

Methyl acrylate 96-33-3 10 35 X

Methylal (Dimethoxy—methane) 109-87-5 1000 3100 -

Methyl alcohol 67-56-1 200 260 =

Methylamine 74-89-5 10 12 -

Methyl amyl alcohol; see Methyl isobutyl carbinol. = = = =

Methyl n—amyl ketone 110-43-0 100 465 -

Methyl bromide 74-83-9 (C)20 (C)80 X

Methyl butyl ketone; see 2—Hexanone.

Methyl cellosolve; see 2—-Methoxyethanol.

Methyl cellosolve acetate; see 2—Methoxyethyl acetate.
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Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Methyl chloride 74-87-3 - (2) =

Methyl chloroform (1,1,1-Trichloroethane) 71-55-6 350 1900 -

Methylcyclohexane 108-87-2 500 2000 =

Methylcyclohexanol 25639-42-3 100 470 -

o—Methylcyclohexanone 583-60-8 100 460 X

Methylene chloride 75-09-2 - O] -

Methyl ethyl ketone (MEK); see 2—Butanone. - - - -

Methyl formate 107-31-3 100 250 -

Methyl hydrazine (Monomethy! hydrazine) 60-34-4 (C)0.2 (C)0.35 X

Methyl iodide 74-88-4 5 28 X

Methyl isoamyl ketone 110-12-3 100 475 =

Methyl isobutyl carbinol 108-11-2 25 100 X
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Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Methyl isobutyl ketone; see Hexone. = = = =

Methyl isocyanate 624-83-9 0.02 0.05 X

Methyl mercaptan 74-93-1 (C)10 (C)20 -

Methyl methacrylate 80-62-6 100 410 -

Methyl propyl ketone; see 2—Pentanone. = = = =

alpha—Methyl styrene 98-83-9 (C)100 (C)480 -

Methylene bisphenyl isocyanate (MDI) 101-68-8 (C)0.02 (C)0.2 -

Mica; see Silicates. - - - -

Molybdenum (as Mo) 7439-98-7 - - -

Soluble compounds - - 5 -

Insoluble compounds = = = =

Total dust - - 15 -
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Substance Skin designation
(FIANT T A | ppm (a) mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Monomethyl aniline 100-61-8 2 9 X

Monomethyl hydrazine; see Methyl hydrazine. - - - -

Morpholine 110-91-8 20 70 X

Naphtha (Coal tar) 8030-30-6 100 400 -

Naphthalene 91-20-3 10 50 =

alpha—Naphthylamine; see 1910.1004 134-32-7 - - -

beta—Naphthylamine; see 1910.1009 91-59-8 = = =

Nickel carbonyl (as Ni) 13463-39-3 0.001 0.007 -

Nickel, metal and insoluble compounds (as Ni) 7440-02-0 = 1 —

Nickel, soluble compounds (as Ni) 7440-02-0 - 1 -

Nicotine 94-11-5 - 0.5 X

Nitric acid 7697-37-2 2 5 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Nitric oxide 10102-43-9 25 30 -

p—Nitroaniline 100-01-6 1 6 X

Nitrobenzene 98-95-3 1 5 X

p—Nitrochlorobenzene 100-00-5 - 1 X

4—-Nitrodiphenyl; see 1910.1003 92-93-3 = = =

Nitroethane 79-24-3 100 310 -

Nitrogen dioxide 10102-44-0 (C)5 (C)9 -

Nitrogen trifluoride 7783-54-2 10 29 -

Nitroglycerin 55-63-0 (C)0.2 (C)2 X

Nitromethane 75-52-5 100 250 -

1-Nitropropane 108-03-2 25 90 =

2—-Nitropropane 79-46-9 25 90 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

N-Nitrosodimethylamine; see 1910.1016. = = = =

Nitrotoluene (all isomers) - 5 30 X

o—isomer 88-72-2 - - -

m—isomer 99-08-1 - - -

p—isomer 99-99-0 = = =

Nitrotrichloromethane; see Chloropicrin. - - - -

Octachloronaphthalene 2234-13-1 = 0.1 X

Octane 111-65-9 500 2350 -

Oil mist, mineral 8012-95-1 - 5 -

Osmium tetroxide (as Os) 20816-12-0 - 0.002 -

Oxalic acid 144-62-7 - 1 -

Oxygen difluoride 7783-41-17 0.05 0.1 -
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CAS No. (©

Substance Skin designation
(FIHINVT TR B ppm (a)1 mg/m3(b)1
(MEA) 77 FPP—ERE (BRI DFERR)
&S
Ozone 10028-15-6 0.1 0.2 =
Paraquat, respirable dust 4685-14-7,; - 0.5 X
1910-42-5;
2074-50-2
Parathion 56-38-2 = 0.1 X
Particulates not otherwise regulated (PNORY-. - - - -
Total dust = = 15 =
Respirable fraction - - 5 -
PCB; see Chlorodiphenyl (42% and 54% chlorine). - - - -
Pentaborane 19624-22-7 0.005 0.01 -
Pentachloronaphthalene 1321-64-8 = 0.5 X
Pentachlorophenol 87-86-5 - 0.5 X
Pentaerythritol 115-77-5 = = =
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Total dust - - 15 -

Respirable fraction - - 5 =

Pentane 109-66-0 1000 2950 -

2-Pentanone (Methyl propyl ketone) 107-87-9 200 700 -

Perchloroethylene (Tetrachloroethylene) 127-18-4 - (2 -

Perchloromethyl mercaptan 594-42-3 0.1 0.8 =

Perchloryl fluoride 7616-94-6 3 13.5 -

Petroleum distillates (Naphtha) (Rubber Solvent) - 500 2000 -

Phenol 108-95-2 5 19 X

p—Phenylene diamine 106—-50-3 = 0.1 X

Phenyl ether, vapor 101-84-8 1 7 -

Phenyl ether—biphenyl mixture, vapor = 1 7 =
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CAS No. (©

Substance Skin designation
(FIANT T A | ppm (a) mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Phenylethylene; see Styrene. - - - -

Phenyl glycidyl ether (PGE) 122-60-1 10 60 -

Phenylhydrazine 100-63-0 5 22 X

Phosdrin (Mevinphos) 7786-34-7 - 0.1 X

Phosgene (Carbonyl chloride) 75-44-5 0.1 0.4 -

Phosphine 7803-51-2 0.3 0.4 -

Phosphoric acid 7664-38-2 - 1 -

Phosphorus (yellow) 7723-14-0 - 0.1 -

Phosphorus pentachloride 10026—-13-8 - 1 -

Phosphorus pentasulfide 1314-80-3 = 1 =

Phosphorus trichloride 7719-12-2 0.5 3 -

Phthalic anhydride 85-44-9 2 12 =
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CAS No. (©

Substance Skin designation
(FIANT T A | ppm (a) mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Picloram 1918-02-1 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Picric acid 88-89-1 - 0.1 X

Pindone (2—Pivalyl-1,3—indandione) 83-26-1 - 0.1 -

Plaster of Paris 26499-65-0 - - -

Total dust - - 15 -

Respirable fraction = = 5 =

Platinum (as Pt) 7440-06-4 - - -

Metal - - - -

Soluble salts - - 0.002 -

Portland cement 65997-15-1 - - -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MBS 57 M- RE (EBIRIN DFT)
#E5)

Total dust - - 15 -

Respirable fraction - - 5 -

Propane 74-98-6 1000 1800 -

beta—Propriolactone; see 1910.1013 57-57-8 = = =

n—Propyl acetate 109-60-4 200 840 -

n—Propyl alcohol 71-23-8 200 500 =

n—Propyl nitrate 627-13-4 25 110 -

Propylene dichloride 78-87-5 75 350 =

Propylene imine 75-55-8 2 5 X

Propylene oxide 75-56-9 100 240 =

Propyne; see Methyl acetylene. - - - -

Pyrethrum 8003-34-7 = 5 =
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Pyridine 110-86-1 5 15 -

Quinone 106-51-4 0.1 0.4 -

RDX; see Cyclonite. - - - -

Rhodium (as Rh), metal fume and insoluble compounds 7440-16-6 - 0.1 -

Rhodium (as Rh), soluble compounds 7440-16-6 - 0.001 -

Ronnel 299-84-3 - 15 -

Rotenone 83-79-4 - 5 -

Rouge = = = =

Total dust - - 15 -

Respirable fraction = = 5 =

Selenium compounds (as Se) 7782-49-2 - 0.2 -

Selenium hexafluoride (as Se) 7783-79-1 0.05 0.4 -
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CAS No. (©

Substance Skin designation
(FIAINTTR LB ppm (a): mg/m3(b)1

(MEA) 77 FPP—ERE (BRI DFERR)
&S

Silica, amorphous, precipitated and gel 112926-00-8 - () -

Silica, amorphous, diatomaceous earth, containing less than 1% 61790-53-2 = () =

crystalline silica

Silica, crystalline, respirable dust - - - -

Cristobalite; see 1910.1053 - 14464-46—1 = = =

Quartz; see 1910.1053 ’ 14808-60-7 - - -

Tripoli (as quartz); see 1910.1053 - 1317-95-9 - - -

Tridymite; see 1910.1053 - 15468—-32-3 - - -

Silica, fused, respirable dust 60676-86-0 - () -

Silicates (less than 1% crystalline silica) - - - -

Mica (respirable dust) 12001-26-2 - (3) -

Soapstone, total dust

Soapstone, respirable dust
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MBS 57 M F—E AR (EBIRIN DFT)
&)

Talc (containing asbestos); use asbestos limit; see 29 CFR - - (3 -

1910.1001

Talc (containing no asbestos), respirable dust 14807-96-6 - () -

Tremolite, asbestiform; see 1910.1001. - - - -

Silicon 7440-21-3 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Silicon carbide 409-21-2 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Silver, metal and soluble compounds (as Ag) 7440-22-4 - 0.01 -

Soapstone; see Silicates. - - - -

Sodium fluoroacetate 62-74-8 - 0.05 X
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(MBS 57 M- RE (EBIRIN DFT)
#E5)

Sodium hydroxide 1310-73-2 - 2 -

Starch 9005-25-8 - - -

Total dust - - 15 -

Respirable fraction - - 5 =

Stibine 7803-52-3 0.1 0.5 -

Stoddard solvent 8052-41-3 500 2900 -

Strychnine 57-24-9 - 0.15 -

Styrene 100-42-5 - ©) -

Sucrose 57-50-1 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Sulfur dioxide 7446-09-5 5 13 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Sulfur hexafluoride 2551-62-4 1000 6000 -

Sulfuric acid 7664-93-9 - 1 -

Sulfur monochloride 10025-67-9 1 6 -

Sulfur pentafluoride 5714-22-7 0.025 0.25 =

Sulfuryl fluoride 2699-79-8 5 20 -

Systox; see Demeton. - - - -

2,4,5-T (2,4,5trichlorophenoxyacetic acid) 93-76-5 - 10 -

Talc; see Silicates. - - - -

Tantalum, metal and oxide dust 7440-25-7 - 5 -

TEDP (Sulfotep) 3689-24-5 - 0.2 X

Tellurium and compounds (as Te) 13494-80-9 - 0.1 -

Tellurium hexafluoride (as Te) 7783-80-4 0.02 0.2 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Temephos 3383-96-8 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

TEPP (Tetraethyl pyrophosphate) 107-49-3 - 0.05 X

Terphenyls 26140-60-3 (C)1 (C)9 -

1,1,1,2-Tetrachloro—-2,2—difluoroethane 76-11-9 500 4170 -

1,1,2,2-Tetrachloro—1,2—difluoroethane 76-12-0 500 4170 -

1,1,2,2-Tetrachloroethane 79-34-5 5 35 X

Tetrachloroethylene; see Perchloroethylene. - - - -

Tetrachloromethane; see Carbon tetrachloride. - - - -

Tetrachloronaphthalene 1335-88-2 - 2 X

Tetraethyl lead (as Pb) 78-00-2 - 0.075 X
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Tetrahydrofuran 109-99-9 200 590 -

Tetramethyl lead (as Pb) 75-74-1 - 0.075 X

Tetramethyl succinonitrile 3333-52-6 0.5 3 X

Tetranitromethane 509-14-8 1 8 -

Tetryl (2,4,6—Trinitrophenylmethylnitramine) 479-45-8 - 15 X

Thallium, soluble compounds (as TI) 7440-28-0 = 0.1 X

44" -Thiobis (6—tert, Butyl-m—cresol) 96-69-5 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Thiram 137-26-8 - 5 -

Tin, inorganic compounds (except oxides) (as Sn) 7440-31-5 - 2 -

Tin, organic compounds (as Sn) 7440-31-5 - 0.1 -
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CAS No. (©

Substance Skin designation
(FIANT T A | ppm (a) mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Titanium dioxide 13463-67-7 - - -

Total dust - - 15 -

Toluene 108-88-3 - (2) _

Toluene—2,4—diisocyanate (TDI) 584-84-9 (C)0.02 (C)0.14 -

o—Toluidine 95-53-4 5 22 X

Toxaphene; see Chlorinated camphene. - - = -

Tremolite; see Silicates. - - - -

Tributyl phosphate 126-73-8 = 5 =

1,1,1-Trichloroethane; see Methyl chloroform. - - - -

1,1,2-Trichloroethane 79-00-5 10 45 X

Trichloroethylene 79-01-6 - () -

Trichloromethane; see Chloroform.
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
#E5)

Trichloronaphthalene 1321-65-9 - 5 X

1,2,3-Trichloropropane 96-18-4 50 300 =

1,1,2-Trichloro—1,2,2-trifluoroethane 76-13-1 1000 7600 -

Triethylamine 121-44-8 25 100 =

Trifluorobromomethane 75-63-8 1000 6100 -

2,4,6-Trinitrophenol; see Picric acid. = = = =

2,4,6—Trinitrophenylmethylnitramine; see Tetryl. - - - -

2,4,6—Trinitrotoluene (TNT) 118-96-7 = 1.5 X

Triorthocresyl phosphate 78-30-8 - 0.1 -

Triphenyl phosphate 115-86-6 = 3 =

Turpentine 8006-64-2 100 560 -

Uranium (as U) 7440-61-1 - - -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Soluble compounds - - 0.05 -

Insoluble compounds = = 0.25 =

Vanadium 1314-62-1 - - -

Respirable dust (as V, Os) - - (C)0.5 -

Fume (as V, O;) - - (C)0.1 -

Vegetable oil mist - - - -

Total dust - - 15 -

Respirable fraction = = 5 =

Vinyl benzene; see Styrene. - - - -

Vinyl chloride; see 1910.1017 75-01-4 = = =

Vinyl cyanide; see Acrylonitrile. - - - -

Vinyl toluene 25013-15-4 100 480 -
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CAS No. (©

Substance Skin designation
(FIANVTZ AN | ppm (a): mg/m3(b)1

(hE4A) 77 MP—E 2% (RPN D)
&)

Warfarin 81-81-2 - 0.1 -

Xylenes (o—, m—, p—isomers) 1330-20-7 100 435 -

Xylidine 1300-73-8 5 25 X

Yttrium 7440-65-5 - 1 -

Zinc chloride fume 7646-85-7 - 1 -

Zinc oxide fume 1314-13-2 - 5 -

Zinc oxide 1314-13-2 - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Zinc stearate 557-05-1 - - -

Total dust - - 15 -

Respirable fraction = = 5 =
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CAS No. (©

Substance Skin designation
(FIHINVT TR b ppm (a1 mg/m3(b)1

(MEH) 77 M—ERHK (B BIX DFRR)
&)

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

(BFHEREE : KOBIEIE, BEIZZ DRDEH T,

I BEFBIR K — A AR Zi#l THIET, )

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 timeweighted 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.
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(f) All inert or nuisance dusts, whether mineral, inorganic, or organic, not listed specifically by substance name are covered by the Particulates Not Otherwise

Regulated (PNOR) limit which is the same as the inert or nuisance dust limit of Table Z-3.
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FME-ZFD 2—BME—4 1910.1000 TABLE Z-2 (E# &S 1910. 1000 R Z-2) ITHESNTLAMEIZ DL TOHIE(E TABLE Z-2: 52X EE
B RIEICOERZERLI-2021 £ 8 B 26 BLUBEBEMNLGZINEF. 2023 F 4 A 20 HR U 2024 4 10 A 28 BHIZHE
BLELE=S)
TABLE Z-2
(BHEREE TABLE Z-2 [CIRBESHA T BAYEHIFL, 21 WETT, REEZH 2024 4£10 A28 H)

(BRHERREE - = DFIE, JRAIE L TRAEEVIZGEHL THET, )

IAcceptable maximum peak above the acceptable ceiling concentration
5-hour time for an 8-hr shift
) Acceptable ceiling
Substance weighted average concentration (8 RefHIENE > 7 P COFARBERNBRELBADERNTIAY— 7 RE)
7
(ER) ﬁ;f Sl (AR KRIRE) Concentration Maximum duration
(RE) (RAHIM)
Benzene? (Z37.40-1969) 10 ppm 25 ppm 50 ppm 10 minutes.
Beryllium and beryllium compounds 2 pg/msd 5 pg/ms 25 pg/msd 30 minutes.
(237.29—1970) d
Cadmium fumeP (Z37.5-1970) 0.1 mg/m3 0.3 mg/m3
Cadmium dustb (Z37.5-1970) 0.2 mg/m3 0.6 mg/m3
Carbon disulfide (Z237.3-1968) 20 ppm 30 ppm 100 ppm 30 minutes.
Carbon tetrachloride (Z37.17-1967) 10 ppm 25 ppm 200 ppm 5 min. inany 4 hrs.
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8-hour time

IAcceptable ceiling

IAcceptable maximum peak above the acceptable ceiling concentration

for an 8-hr shift

Substance weighted average concentration (8 REHEIE S 7 N CONBHRNBEZBR DR AFAL— 7 RE)
M2
R itj(f R (PR RIRE) Concentration Maximum duration
(R EE) (RRHIH)
Chromic acid and chromates (237.7-1971) (as 1 mg/10m3
CrO3)c
Ethylene dibromide (Z37.31-1970) 20 ppm 30 ppm 50 ppm 5 minutes.
Ethylene dichloride (Z37.21-1969) 50 ppm 100 ppm 200 ppm 5 min. in any 3 hrs.
Fluoride as dust (Z37.28-1969) 2.5 mg/m3
Formaldehyde; see 1910.1048
Hydrogen fluoride (Z237.28-1969) 3 ppm
Hydrogen sulfide (Z237.2-1966) 20 ppm 50 ppm 10 mins. once, only if no other meas. exp. occurs.
Mercury (Z37.8-1971) 1 mg/10m3
Methyl chloride (Z37.18-1969) 100 ppm 200 ppm 300 ppm 5 mins. inany 3 hrs.
Methylene Chloride: See §1919.52.
Organo (alkyl) mercury (Z37.30-1969) 0.01 mg/m3 0.04 mg/m3
Styrene (Z37.15-1969) 100 ppm 200 ppm 600 ppm 5 mins. inany 3 hrs.
[Tetrachloroethylene (Z37.22-1967) 100 ppm 200 ppm 300 ppm 5 mins. inany 3 hrs.
Toluene (Z37.12-1967) 200 ppm 300 ppm 500 ppm 10 minutes.
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IAcceptable maximum peak above the acceptable ceiling concentration
S-hour time - for an 8-hr shift
Subst iohted IAcceptable ceiling
ubstance weighted average . - . N - . ,
J g concentration (B RHEE Y 7 N COFBRRNBELBAOBRARTAL — 7 RE)
(WE4) (8 BEMIRFRIMEY | _
1) (FERRRE) Concentration Maximum duration
(REE) (R XHAM)
Trichloroethylene (Z37.19-1967) 100 ppm 200 ppm 300 ppm 5 mins. inany 2 hrs.

(BHRHERCE L - _LFEDZEDRINEDFIZEIT I N D HAZZRR &KX DEICEE#H L E L, )

EEERX

ERD B ARFERR

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 Cadmium

standard, 1910.1027, is stayed or otherwise not in effect.

¢ This standard applies to any operations or sectors for which the exposure
limit in the Chromium (VI) standard, §1910.1026, is stayed or is otherwise

not in effect.

d This standard applies to any operations or sectors for which the exposure
limits in the beryllium standard, § 1910.1024, are stayed or is otherwise not

1n effect.

a ZOXAEIL, 1910.1028 OB U HAED 1ppm 8 FEfE] TWA KO 5ppm
STEL # bR p¥EMICEH N5,

b ZORYEX, H RIULKETHD 1910.1027 2MEIEINTWA 2, XX
Z DD IFIETHRG L TR WEBEE L ITEMIic@EA s n s,

c ZOXHUET, 7 v AVDHUES1910.1026 DIE L BIRE MR SH TV 5 s,
O TRIFIITFES L TN X TOFEIHMHICEH S D,

d ZoRUET, XY U AKRES1910.1024 DXL BIRE SRR STV 5
M, F O TRITFIIED L TV WA TOER UTHMICHE N5,

69




[62 FR 42018, August 4, 1997] as amended [71 FR 36009, June 23, 2006; 82
FR 2735-2736, Jan. 9, 2017]

62 FR 42018, August 4, 1997] Dk E[71 FR 36009, June 23, 2006; 82 FR
2735-2736, Jan 9, 2017],

70




BIE-Z D 2—FEME—5 1910.1000 TABLE Z-3 - TABLE Z-3 Mineral Dusts (F:#%5-1910. 1000, # Z-3 S CA, HKEEHR
2024410 A 28 H (BIEIZ DERIZER L72 202046 A 8 HUBEENR RN L 2R LE L, )

(C&BHERAETE : TABLE Z-3 [ZIN# SN TW A BT, 9ME T, T DEFEA. Silica IOV TITRERROBEBVWEZEINC I METFTI2 18
BLLTWET, MOBRRICOVWTHERIL, 2, ZoXRZ, FRIE L TRELSBYICEBELTWET, ) (ZoFHIZo0TH, 2024 4 10
H 28 ABFETHEEHIN T ERHAETDEEEBHL TNET, )

Substance

Silica:

Crystalline

Quartz (Respirable)f 250P 10 mg/m3e

% Si0?2 + 5 % Si0? + 2
Cristobalite: Use ¥ the value calculated from the count or mass formulae for quartzf
Tridymite: Use % the value calculated from the formulae for quartz
Amorphous, including natural diatomaceous earth 20 80 mg/m3
%Si0?
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Substance

Silicates (less than 1% crystalline silica):

Mica 20 -
Soapstone 20 -
Talc (not containing asbestos) 20¢ -
Talc (containing asbestos) Use asbestos limit - -
Tremolite, asbestiform (see 29 CFR 1910.1001) - -
Portland cement 50 -
Graphite (Natural) 15 -
Coal Dust: - -

Respirable fraction less than 5% SiO?

2.4 mg/m3e

10 mg/m3e
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Substance mppcfa mg/ms
Respirable fraction greater than 5% SiO2

%Si0? + 2
Inert or Nuisance Dust:d
Respirable fraction 15 5 mg/m3
Total dust 50 15 mg/m?3

(BFHEKZE : = DTABLE Z-3 DJIIEIZ DU Tty IKRDZEDIEHIC F DFEZLIA X Z, LI E D HRKZRK A H L E L, )

FEERX

0B ARERR

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.

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

o #R4R % -mppef (million particles per cubic foot:1 3277 4 — 24 7=
D O E T AL ORI K0 X 35.3= H T AL ORI 1-$/SL )7 A — by =HKif/e.c. (3L
sl

a EEELETHE LA v B Dy —H o T ciES<, 25T D 157 «
— M2 OE TR EALORL TR

b P OfEEE T Y B OFEIGIE, fMOFENEHAETH S Z LRI TH
LA ERE, ZRFOY T ANOREINTZE&ETH D,

c 1%ARMD AW A B Ir, 1%L FOBE 1T A SR E 2T 5.,
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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

d SEVE, HEREME. AEEMEICBID O, WHEA TRICEEE S LTV 7RN$ T
DRIEER CAIAER CAE, ZORIROXG LR ZHUIERZ1 D
PNOR (Particulates Not Otherwise Regulated : ftiiZHiifi] S 71 Tu 72\ VKL
) HIREFCTH D,

e ZORIRZIEM 572D DI & FoRDOBIEIE, PUT DRtk 2 Ff ookl
i (P Xk VL7 2—) Zi@i Lo o bIRE S LRIT IR bR,

characteristics:
(UL T ofsf)
Aerodynamic diameter (unit density sphere) (ZBRIFHER (B EERK) Percent passing selector GEH2BZEET 514 (%)
2 90
2.5 75
3.5 50
5.0 25
10 0

(BRHERETE : _LFE DI DRIIEDIFEITX R NE D HAZFRHK &K DFICA# L FE LI, )
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R SC

FERR D A AFEGR

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/m’ in the table for coal dust is 4.5
mg/m K.

f This standard applies to any operations or sectors for which the respirable

crystalline silica standard, 1910.1053, is stayed or is otherwise not in effect.

[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; 81 FR 16861, March 25, 2016; 81 FR 60272-60273, September 1,
2016]

ZOEICERSNTOAREIT, AEC (RNRC) OREREZHEMALEZLOT
b, AR L AOWAMER CADHEIX MRE TIRESIL, AR CADRE
P 2.4 mg/m 2GS 2 BB L 4.5 mg/nd K Th %,

=N

f Z XA, WAMEORSE S Y I ORHETH 5 1910.1053 EF ST
B, XUFFOMDOFETHES L TR WNWTRTOFEE LT % —I2H
Hans,

58 FR 35340, June 30, 1993; 58 FR 40191, July 27, 1993; asended at 61 FR
56831, Nov. 4, 1996; 62 FR 1600, Jan. 10, 1997; 62 FR 42018, Aug. 4,1997; 81
FR 16861, March 25, 2016; 81 FR 60272-60273, September 1, 2016] CL{iFE
nTn5,
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1910.1003 - 13 Carcinogens (4-Nitrobiphenyl, etc.). 1910.1003 - 13 BAFEHEME 4= b b7 = =/1%)
Part Number: &5

1910 1910

Part Number Title: HES 2 A hv

Occupational Safety and Health Standards Sl e f AR e

Subpart: S (7= 1)

1910 Subpart Z 1910 M8 (73— 1K) Z

Subpart Title: AES (BT X—1) O A~

Toxic and Hazardous Substances HERERDE

Standard Number: FEHER

1910.1003 1910.1003

Title: ZA kv

13 Carcinogens (4-Nitrobiphenyl, etc.). 13 OB AREYE (4= Fr b7 = =/L%)
GPO Source: GPO Y —2A,

e-CFR e-CFR

(BIZR) 7 A U B ARELEE B2 24645 RO PART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS, Subpart Z—Toxic
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[ o& B ©EE] PART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS, Subpart Z—Toxic and Hazardous
Substances,“§1910.1003 13 Carcinogens (4-Nitrobiphenyl, etc.).
(FRRfEEE, POEZI-AERVGRHE, % 1910. 1003 13FEEOSAFEYE U—=tut 7 z=1%)
[ DBERIOFEHOFTE] : 1910.1003 - 13 Carcinogens (4-Nitrobiphenyl, etc.). | Occupational Safety and Health Administration

[ DEBZ R LT 5]
® Electronic Code of Federal Regulations: Electronic Code of Federal Regulations (eCFR) IZ7 7 & X33,
® RIZ,
[Title 29 — Subtitle B — Chapter XVII — Part 1910] DJEFIZHRET 5,

[TITLE 29—Labor| {27 7 ®X$ 3%,

[Subtitle B—REGULATIONS RELATING TO LABOR (CONTINUED)] 7 7 &X9 3,

[CHAPTER XVII—OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION, DEPARTMENT OF LABOR (CONTINUED) | {Z7
4 S

[PART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS (CONTINUED)| iZ7 7t Xx% 5,

[Subpart Z—TOXIC AND HAZARDOUS SUBSTANCES| &7 7 &R § %,

[ §1910.1003 : 13 Carcinogens (4-Nitrobiphenyl, etc.) : https!//www.ecfr.gov/cgi-bin/text-
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©OPART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS, Subpart Z—Toxic and Hazardous Substances H“§1910.1003

13 Carcinogens (4-Nitrobiphenyl, etc.).” D-23CkIER

ZOEEIOERSEA 202148 A

BREREA 2023 &£ 4 A /R 1* 2024 4£ 10 A
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§1910.1003 13 Carcinogens (4-Nitrobiphenyl, etc.).

§1910.1003 13 FEEHD PAFEHE G-=FrrtE7=z=1%)

(a) Scope and application. (1) This section applies to any area in which the 13
carcinogens addressed by this section are manufactured, processed,
repackaged, released, handled, or stored, but shall not apply to transshipment
in sealed containers, except for the labeling requirements under paragraphs
(e)(2), (3) and (4) of this section. The 13 carcinogens are the following:
4-Nitrobiphenyl, Chemical Abstracts Service Register Number (CAS No.)
92933;

alpha-Naphthylamine, CAS No. 134327;

methyl chloromethyl ether, CAS No. 107302;

3,"-Dichlorobenzidine (and its salts) CAS No. 91941;

bis-Chloromethyl ether, CAS No. 542881;

(a) FEPAKONEA, (1) AEIL. AKEHTEY L7 13 FEEOARIEYE 233

LN, FEldE i B O SUIRE SN D B H W D GETICHE T S5 03,

AEID@E)(2), @) PHEIZHES RROE A FRE | BRI TOMAEZI

FHEH SN RN b D ET 5,

13 DB AW EIZLL T O LB Y T,

4-= b1 7 = =/, Chemical Abstracts Service Register Number (L1 F
[CASNG.] .EWVEd, ) 92933,

a-T7F LT I, CAS No.134327,

AFrmna X2Fr—7 0 (CAS No.107302) .

3) -vruuRoUvy (AOFOH) CAS No.91941,

X7 unm AFrr—7 b CAS No.542881,
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beta-Naphthylamine, CAS No. 91598;

Benzidine, CAS No. 92875;

4-Aminodiphenyl, CAS No. 92671;

Ethyleneimine, CAS No. 151564;
beta-Propiolactone, CAS No. 57578;
2-Acetylaminofluorene, CAS No. 53963;
4-Dimethylaminoazo-benezene, CAS No. 60117; and
N-Nitrosodimethylamine, CAS No. 62759.

B-F7FNT I, CASNo0.91598) .

RV CAS No.92875,

4-73 )7 ==/, CAS No0.92671,

TF LA, CASNo.151564,

B-7wuv' 477 ki, CASNo.57578) .
2-TvFNT I 7NAF L, CAS No.53963,
4-AFNLVT I )T -R_R¥ . CAS No.60117 X
N-=hay Y AF 17 >, CAS No.62759) .

(2) This section shall not apply to the following:

(i) Solid or liquid mixtures containing less than 0.1 percent by weight or
volume of 4-Nitrobiphenyl; methyl chloromethyl ether; bis-chloromethyl
ether; beta-Naphthylamine; benzidine or 4-Aminodiphenyl; and

(i) Solid or liquid mixtures containing less than 1.0 percent by weight or
volume of alpha-Naphthylamine; 3,-Dichlorobenzidine (and its salts);
Ethyleneimine; beta-Propiolactone; 2-Acetylaminofluorene; 4-
Dimethylaminoazobenzene, or N-Nitrosodimethylamine.

(b) Definitions. For the purposes of this section:

Absolute filteris one capable of retaining 99.97 percent of a mono disperse
aerosol of 0.3 pum particles.

Authorized employee means an employee whose duties require him to be in
the regulated area and who has been specifically assigned by the employer.
Clean change room means a room where employees put on clean clothing
and/or protective equipment in an environment free of the 13 carcinogens
addressed by this section. The clean change room shall be contiguous to and

have an entry from a shower room, when the shower room facilities are

otherwise required in this section.

@) AHIX, LTO OITIFmEH L,

(i) 4 =hmrbE7=z=)b, AFZrBAF)LT—F)L BERI/aaRAF)L=x
=TI, BFTFAT I, RUVPURIFT AT ) VT 2= EEESLL
IATE T 0. LA 2 & e B AR SU TR DIR G

(i) a-F7FAT7I 3/ - Urnuxrrry (KREOHE) | =F L
AI, B-TREAT T N 22T BEFAT I INF L 4TV ATILT R
J)T I ROBURIIN-= b VP AF AT 2 iR L <ITERHEE T 1L 0%R
i % B T EAR X TIR IR OIRA W)

(b) EF, AHOBHMDZDIT

IR 0 /b2 —) L%, 0.3 um DRI DESETT 1/ V% 99, 9T% R T&
DT A4IH =N,

IFFE XA HEFE ) LT, T BRIV 5 2 & AN B e gkge <.
EHFIZ L > TRANZEID Y ToHNTEHEEZ VI,

RERELZE &3, RETIRY EFonTng 13 FEO AR E 37
L7ZRWEREEC, HEME D IHRRKRE O/ IIR#EREZERT 5720 D E
D TEBREAREIL V¥ UV —RORMOA A THIRER STV A5EEITIE,
VX UL, Yy V—ENDLDAARHDL LD ET D,
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Authorized employee means an employee whose duties require him to be in
the regulated area and who has been specifically assigned by the employer.
Clean change room means a room where employees put on clean clothing
and/or protective equipment in an environment free of the 13 carcinogens
addressed by this section. The clean change room shall be contiguous to and
have an entry from a shower room, when the shower room facilities are
otherwise required in this section.

Closed system means an operation involving a carcinogen addressed by this
section where containment prevents the release of the material into regulated
areas, non-regulated areas, or the external environment.

Decontamination means the inactivation of a carcinogen addressed by this
section or its safe disposal.

Director means the Director, National Institute for Occupational Safety and
Health, or any person directed by him or the Secretary of Health and Human
Services to act for the Director.

Disposal means the safe removal of the carcinogens addressed by this section
from the work environment.

Emergency means an unforeseen circumstance or set of circumstances
resulting in the release of a carcinogen addressed by this section that may
result in exposure to or contact with the material.

External environment means any environment external to regulated and
nonregulated areas.

Isolated system means a fully enclosed structure other than the vessel of
containment of a carcinogen addressed by this section that is impervious to
the passage of the material and would prevent the entry of the carcinogen

addressed by this section into regulated areas, nonregulated areas, or the

IRFR S =42 &3, T b I KIS 5 2 & Bk 3 T
FERFEIZ L > THEANCHI D Y TonEEZ WD,

RERELZE L1X, RETRY EF 5T 2 13 FEO B AJFHEDE D720
REEC, WWEHEEHE DR ARCRERELER T 5 00HBEE VD, 1F

B FKRET, VYV —=BORMHPAETHIRER I L TWHAHAEICIE, vy VY
—RICEEL, YV —=NODOAARNH DL LD ET 5,
TSR] &id. AREICTH O MAJEMEWE 2 & E¥E T, H UiADIZ X 0 HHIX

dog, R KIBOSUIIMBBREE~DOME O ABIIE SN D b D& 5,

T &%, AREITH D DA E O RNEHEA L IT LR B E%T 2,
TR &3, ENL L 2 AT OFTER L IEFTEN bR SN zE X
TR ZH D 5 g SRR RE 20 D,

TEEFE) &%, A THY RIF 7D AR E
L&,

IEZERE &3, AEITRY L2 BAREMEMEOKE 2 76 L, TOWE
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B2l REE ) bR EIIRET D Z

IAEBER LS L, B IO O FEIE I IR DO SR BRBE 22\ 9

IRRRES /e X7 A Lid, 20T v a TR D B ASTMEWE DOEF Ui
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CiIADRFARD D ORI N E LG EIC,. Z0' 7 v a » TRbILA B AR
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external environment, should leakage or spillage from the vessel of
containment occur.

Laboratory-type hood is a device enclosed on the three sides and the top and
bottom, designed and maintained so as to draw air inward at an average linear
face velocity of 150 feet per minute with a minimum of 125 feet per minute;
designed, constructed, and maintained in such a way that an operation
involving a carcinogen addressed by this section within the hood does not
require the insertion of any portion of any employee's body other than his
hands and arms.

Nonregulated area means any area under the control of the employer where
entry and exit is neither restricted nor controlled.

Open-vessel system means an operation involving a carcinogen addressed by
this section in an open vessel that is not in an isolated system, a laboratory-
type hood, nor in any other system affording equivalent protection against the
entry of the material into regulated areas, non-regulated areas, or the
external environment.

Protective clothing means clothing designed to protect an employee against
contact with or exposure to a carcinogen addressed by this section.
Regulated area means an area where entry and exit is restricted and
controlled.

(c) Requirements for areas containing a carcinogen addressed by this
section. A regulated area shall be established by an employer where a
carcinogen addressed by this section is manufactured, processed, used,
repackaged, released, handled or stored. All such areas shall be controlled in
accordance with the requirements for the following category or categories

describing the operation involved:

[EGESL L 7D 7 — F) &%, —mE OB IR E S 28 T, Jﬁiﬁf?ﬁ_
fﬁﬁ 150 7 4 — b, &IKTHED 125 7 ¢ — b TLERZWNHNZ 5] & AT
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BERRNE D ITEREN, BEKOHEFF SN TWDHDE NI,
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K7 varTRY BTN AR EN RS, NI, A, Bodl, ki,
B SUIRE SN D SATICIE, SIS & o TR K i ﬁéﬂ%@k?
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TEHIND LD LT D,
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(1) Isolated systems. Employees working with a carcinogen addressed by this
section within an isolated system such as a “glove box” shall wash their hands
and arms upon completion of the assigned task and before engaging in other
activities not associated with the isolated system.

(2) Closed system operation. (i) Within regulated areas where the carcinogens
addressed by this section are stored in sealed containers, or contained in a
closed system, including piping systems, with any sample ports or openings
closed while the carcinogens addressed by this section are contained within,
access shall be restricted to authorized employees only.

(1)) Employees exposed to 4-Nitrobiphenyl; alpha-Naphthylamine; 3,'-
Dichlorobenzidine (and its salts); beta-Naphthylamine; benzidine; 4-
Aminodiphenyl; 2-Acetylaminofluorene; 4-Dimethylaminoazo-benzene; and
N-Nitrosodimethylamine shall be required to wash hands, forearms, face, and
neck upon each exit from the regulated areas, close to the point of exit, and
before engaging in other activities.

(3) Open-vessel system operations. Open-vessel system operations as defined
in paragraph (b)(13) of this section are prohibited.

(4) Transfer from a closed system, charging or discharging point operations,
or otherwise opening a closed system. In operations involving “laboratory-type
hoods,” or in locations where the carcinogens addressed by this section are
contained in an otherwise “closed system,” but is transferred, charged, or
discharged into other normally closed containers, the provisions of this
paragraph shall apply.

(i) Access shall be restricted to authorized employees only.

(i) Each operation shall be provided with continuous local exhaust ventilation

so that air movement is always from ordinary work areas to the operation.

) IBRES AR TA), J0—T Ry 7 ADL I RIEHESHTZY AT LN
TAREIZFHE SN ASEIEE 2 B0 #2913 510 Y TH RN
FET LIzt, MEES 7 2T HZEE LW OERE 24T 9 Bl F RO
ZHRObDET 5,

(2) THIHFERIE) . O) AREITIRY L= AJENEE N E B S - R TR
INTWVED, UFEE VAT LE B UMY AT LMIEENTE Y | REITH
O BTN ARMEBE N E EN TSI > 7V — R SUEBE DA P &
AUTW D HH I T LB AV ITFF A ST AZE O RITHIR SN D S D
LT 5,

4=rrbt 7=, a-F7FALT I, 8/ Voo vry (AU%E
D) . B-FTFAT IV, RUVV 4TI )V T =), 22T FAT R
) INFVL o, 4D AFALT I )T RBWNNE N-= b P AF LT 2
NTIEL BEINDHEAE 1L, HHIRKIEA S =N, oo T, Fs.
L OTEBNAEF T D0, F. A, ELXOEEES ZenFRINDHD LT
Do

B) THAOFEHRTALGNL—2 32, REODOA)HETER SN TN DB
AR Y AT DOBEARIIEEE STV D,

(4) THi8R 226 DEBB), FIEXITHEH DIRIEE DA DB o
EREL A T DT — R GLEAE IR TRY T b TW 208 ARMEYE
DML TEAHS AT 5] IZE TN TWDH, oidE X S - B ITBE,
FRE TP SN 25T Tl AEHOBENEH SN D ET D,

W) SLHAV L, HEROHDHEMEDOHITHIRSN D bDET D,
(i) A1EET, B OMEEGFT D OEEGFT~ L WICEXDBBET 5 X D12, ik

83




Exhaust air shall not be discharged to regulated areas, nonregulated areas or
the external environment unless decontaminated. Clean makeup air shall be
introduced in sufficient volume to maintain the correct operation of the local
exhaust system.

(iii) Employees shall be provided with, and required to wear, clean, full body
protective clothing (smocks, coveralls, or long-sleeved shirt and pants), shoe
covers and gloves prior to entering the regulated area.

(iv) Employers must provide each employee engaged in handling operations
3,3

involving the carcinogens 4-Nitrobiphenyl, alpha-Naphthylamine,

Dichlorobenzidine (and its salts), beta-Naphthylamine, Benzidine, 4-
Aminodiphenyl, 2-Acetylaminofluorene, 4-Dimethylaminoazo-benzene, and
N-Nitrosodimethylamine, addressed by this section, with, and ensure that
each of these employees wears and uses, a NIOSH-certified air-purifying, half-
mask respirator with particulate filters. Employers also must provide each
employee engaged in handling operations involving the carcinogens methyl
chloromethyl ether, bis-Chloromethyl ether, Ethyleneimine, and beta-
Propiolactone, addressed by this section, with, and ensure that each of these
employees wears and uses any self-contained breathing apparatus that has a
full facepiece and is operated in a pressure-demand or other positive-pressure
mode, or any supplied-air respirator that has a full facepiece and is operated
in a pressure-demand or other positive-pressure mode in combination with an
auxiliary self-contained positive-pressure breathing apparatus. Employers
may substitute a respirator affording employees higher levels of protection
than these respirators.

(v) Prior to each exit from a regulated area, employees shall be required to

remove and leave protective clothing and equipment at the point of exit and
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at the last exit of the day, to place used clothing and equipment in impervious
containers at the point of exit for purposes of decontamination or disposal. The
contents of such impervious containers shall be identified, as required under
paragraph (e) of this section.

(vi) Drinking fountains are prohibited in the regulated area.

(vii) Employees shall be required to wash hands, forearms, face, and neck on
each exit from the regulated area, close to the point of exit, and before
engaging in other activities and employees exposed to 4-Nitrobiphenyl; alpha-
Naphthylamine; 3,-Dichlorobenzidine (and its salts); beta-Naphthylamine;
Benzidine; 4-Aminodiphenyl; 2-Acetylaminofluorene; 4-Dimethylaminoazo-
benzene; and N-Nitrosodimethylamine shall be required to shower after the
last exit of the day.

(5) Maintenance and decontamination activities. In cleanup of leaks of spills,
maintenance, or repair operations on contaminated systems or equipment, or
any operations involving work in an area where direct contact with a
carcinogen addressed by this section could result, each authorized employee
entering that area shall:

(i) Be provided with and required to wear clean, impervious garments,
including gloves, boots, and continuous-air supplied hood in accordance with
§1910.134;

(i) Be decontaminated before removing the protective garments and hood;

(iii) Be required to shower upon removing the protective garments and hood.
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(d) General regulated area requirements—(1) Respiratory program. The
employer must implement a respiratory protection program in accordance
with §1910.134 (b), (c), (d) (except (D)(1)Gii) and (Gv), and (d)(3)), and (e)
through (m), which covers each employee required by this section to use a
respirator.

(2) Emergencies. In an emergency, immediate measures including, but not
limited to, the requirements of paragraphs (d)(2) (i) through (v) of this section
shall be implemented.

(i) The potentially affected area shall be evacuated as soon as the emergency
has been determined.

(i1) Hazardous conditions created by the emergency shall be eliminated and
the potentially affected area shall be decontaminated prior to the resumption
of normal operations.

(iii) Special medical surveillance by a physician shall be instituted within 24
hours for employees present in the potentially affected area at the time of the
emergency.

(iv) Where an employee has a known contact with a carcinogen addressed by
this section, such employee shall be required to shower as soon as possible,
unless contraindicated by physical injuries.

(v) Emergency deluge showers and eyewash fountains supplied with running
potable water shall be located near, within sight of, and on the same level with
locations where a direct exposure to Ethyleneimine or beta-Propiolactone only
would be most likely as a result of equipment failure or improper work
practice.

(8) Hygiene facilities and practices. (i) Storage or consumption of food, storage

or use of containers of beverages, storage or application of cosmetics, smoking,
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storage of smoking materials, tobacco products or other products for chewing,
or the chewing of such products are prohibited in regulated areas.

(i1)) Where employees are required by this section to wash, washing facilities
shall be provided in accordance with §1910.141(d) (1) and (2) (i) through (vii).
(iii)) Where employees are required by this section to shower, shower facilities
shall be provided in accordance with §1910.141(d)(3).

(iv) Where employees wear protective clothing and equipment, clean change
rooms shall be provided for the number of such employees required to change
clothes, in accordance with §1910.141(e).

(v) Where toilets are in regulated areas, such toilets shall be in a separate
room.

(4) Contamination control. (i) Except for outdoor systems, regulated areas
shall be maintained under pressure negative with respect to nonregulated
areas. Local exhaust ventilation may be used to satisfy this requirement.
Clean makeup air in equal volume shall replace air removed.

(ii) Any equipment, material, or other item taken into or removed from a
regulated area shall be done so in a manner that does not cause contamination
in nonregulated areas or the external environment.

(iii) Decontamination procedures shall be established and implemented to
remove carcinogens addressed by this section from the surfaces of materials,
equipment, and the decontamination facility.

(iv) Dry sweeping and dry mopping are prohibited for 4-Nitrobiphenyl; alpha-
Naphthylamine; 3,’-Dichlorobenzidine (and its salts); beta-Naphthylamine;
Benzidine; 4-Aminodiphenyl; 2-Acetylaminofluorene; 4-Dimethylaminoazo-

benzene and N-Nitrosodimethylamine.
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(e) Communication of hazards—(1) Hazard communication. (i) Chemical
manufacturers, importers, distributors and employers shall comply with all
requirements of the Hazard Communication Standard (HCS) (§1910.1200) for
each carcinogen listed in paragraph (e)(1)(iv) of this section.

(ii) In classifying the hazards of carcinogens listed in paragraph (e)(1)Giv) of
this section, at least the hazards listed in paragraph (e)(1)(iv) are to be
addressed.

(iii)) Employers shall include the carcinogens listed in paragraph (e)(1)Gv) of
this section in the hazard communication program established to comply with
the HCS (§1910.1200). Employers shall ensure that each employee has access
to labels on containers of the carcinogens listed in paragraph (e)(1)(iv) and to
safety data sheets, and is trained in accordance with the requirements of HCS
and paragraph (e)(4) of this section.

(iv) List of Carcinogens:

(A) 4-Nitrobiphenyl: Cancer.

(B) alpha-Naphthylamine: Cancer; skin irritation; and acute toxicity effects.
(C) Methyl chloromethyl ether: Cancer; skin, eye and respiratory effects; acute
toxicity effects; and flammability.

(D) 3,3
(E) bis-Chloromethyl ether: Cancer; skin, eye, and respiratory tract effects;

-Dichlorobenzidine (and its salts): Cancer and skin sensitization.

acute toxicity effects; and flammability.
(F) beta-Naphthylamine: Cancer and acute toxicity effects.
(G) Benzidine: Cancer and acute toxicity effects.

(H) 4-Aminodiphenyl: Cancer.
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() Ethyleneimine: Cancer; mutagenicity; skin and eye effects; liver effects;
kidney effects; acute toxicity effects; and flammability.

(J) beta-Propiolactone: Cancer; skin irritation; eye effects; and acute toxicity
effects.

(K) 2-Acetylaminofluorene: Cancer.

(L) 4-Dimethylaminoazo-benzene: Cancer; skin effects; and respiratory tract
irritation.

(M) N-Nitrosodimethylamine: Cancer; liver effects; and acute toxicity effects.
(2) Signs. (i) The employer shall post entrances to regulated areas with signs
bearing the legend:

DANGER

(CHEMICAL IDENTIFICATION)

MAY CAUSE CANCER

AUTHORIZED PERSONNEL ONLY

(1) The employer shall post signs at entrances to regulated areas containing
operations covered in paragraph (c)(5) of this section. The signs shall bear the
legend:

DANGER

(CHEMICAL IDENTIFICATION)

MAY CAUSE CANCER

WEAR AIR-SUPPLIED HOODS, IMPERVIOUS SUITS, AND PROTECTIVE
EQUIPMENT IN THIS AREA

AUTHORIZED PERSONNEL ONLY

(iii) Prior to June 1, 2016, employers may use the following legend in lieu of
that specified in paragraph (e)(2)(i) of this section:

CANCER-SUSPECT AGENT
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AUTHORIZED PERSONNEL ONLY

(iv) Prior to June 1, 2016, employers may use the following legend in lieu of
that specified in paragraph (e)(2)(ii) of this section:

CANCER-SUSPECT AGENT EXPOSED IN THIS AREA

IMPERVIOUS SUIT INCLUDING GLOVES, BOOTS, AND AIR-SUPPLIED
HOOD REQUIRED AT ALL TIMES

AUTHORIZED PERSONNEL ONLY

(v) Appropriate signs and instructions shall be posted at the entrance to, and
exit from, regulated areas, informing employees of the procedures that must
be followed in entering and leaving a regulated area.

(3) Prohibited statements. No statement shall appear on or near any required
sign, label, or instruction that contradicts or detracts from the effect of any
required warning, information, or instruction.

(4) Training and indoctrination. (i) Each employee prior to being authorized to
enter a regulated area, shall receive a training and indoctrination program
including, but not necessarily limited to:

(A) The nature of the carcinogenic hazards of a carcinogen addressed by this
section, including local and systemic toxicity;

(B) The specific nature of the operation involving a carcinogen addressed by
this section that could result in exposure;

(C) The purpose for and application of the medical surveillance program,
including, as appropriate, methods of self-examination;

(D) The purpose for and application of decontamination practices and
purposes;

(E) The purpose for and significance of emergency practices and procedures;

(F) The employee's specific role in emergency procedures;
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(G) Specific information to aid the employee in recognition and evaluation of
conditions and situations which may result in the release of a carcinogen
addressed by this section;

(H) The purpose for and application of specific first aid procedures and
practices;

(I) A review of this section at the employee's first training and indoctrination
program and annually thereafter.

(i1) Specific emergency procedures shall be prescribed, and posted, and
employees shall be familiarized with their terms, and rehearsed in their
application.

(iii) All materials relating to the program shall be provided upon request to

authorized representatives of the Assistant Secretary and the Director.
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(2) Medical surveillance. At no cost to the employee, a program of medical
surveillance shall be established and implemented for employees considered
for assignment to enter regulated areas, and for authorized employees.

(1) Examinations. (i) Before an employee is assigned to enter a regulated area,
a preassignment physical examination by a physician shall be provided. The
examination shall include the personal history of the employee, family and
occupational background, including genetic and environmental factors.

(i1) Authorized employees shall be provided periodic physical examinations,
not less often than annually, following the preassignment examination.

(iii) In all physical examinations, the examining physician shall consider
whether there exist conditions of increased risk, including reduced
immunological competence, those undergoing treatment with steroids or

cytotoxic agents, pregnancy, and cigarette smoking.
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(2) Records. (i) Employers of employees examined pursuant to this paragraph
shall cause to be maintained complete and accurate records of all such medical
examinations. Records shall be maintained for the duration of the employee's
employment.

(i1) Records required by this paragraph shall be provided upon request to
employees, designated representatives, and the Assistant Secretary in
accordance with 29 CFR 1910.1020 (a) through (e) and (g) through (). These
records shall also be provided upon request to the Director.

(iii) Any physician who conducts a medical examination required by this
paragraph shall furnish to the employer a statement of the employee's

suitability for employment in the specific exposure.
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2011; 77 FR 17779, Mar. 26, 2012]
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1910.1001 - Asbestos.

= Part Number:1910

= Part Number Title:Occupational Safety and Health Standards
= Subpart:1910 Subpart Z

= Subpart Title:Toxic and Hazardous Substances

= Standard Number:1910.1001
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= Title:Asbestos. AERE (A RV) AR
= Appendix: = [

A; A;

B; B;

Cs Cs

D; D;

E; E;

F F;

G G

H; H;

L L

dJ dJ

= GPO Source:e-CFR » GPO {H#i:e-CFR

FMEHZ 0 2—FME—8—2 EARMRAHKIZET H2E%E (Standard) 2oV T
ROT =7 A MZT 7BATIUIAFTTEET, 72720, AMOELE, BURWEEZ T2 EIX. AN A,
1910.1001 - Asbestos. | Occupational Safety and Health Administration  (f#&R'E H : 2024 4= 10 A 28 H)

B, TRV WEFRERESRET (US-EPA) (281 5 Toxic Substances Control Act(FEWHANEIC L 2WEICBIT A2 —E0AMES ARG ORE, BA, L
HECEAORIEICETAROEEIZL - T, BECBITIZ—EORMBIAMGKORME, MA, WEECEANFAE LTRERIEINTHETS,

Subpart I—Prohibition of the Manufacture, Importation, Processing, and Distribution in Commerce of Certain Asbestos-Containing
Products; Labeling Requirements

§763.165 Manufacture and importation prohibitions
UR L DFTTE : https'//www.ecfr.gov/current/title-40/chapter-I/subchapter-R/part-763/subpart-I/section-763.165 [H&KHEH : 2024 4£ 10
H 28 HI]
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FBIERZ D 2—FME—9 1910.119 App A - List of Highly Hazardous Chemicals, Toxics and Reactives (Mandatory)(1910.119 MiEZE A
—BEICARAERLEWE, FETRIGEOHD D HIRAHED)
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.119AppA
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» Part Number:1910 HEE 0 1910

» Part Number Title:Occupational Safety and Health Standards HREOEE - FRReEAEYE

= Subpart:1910 Subpart H " HEES (Y7 %—b) 1910 MES (Y7 %—1) H

= Subpart Title:Hazardous Materials HEER (T R—B) DOIERE : ERY

= Standard Number:1910.119 App A » E¥EFEE1910.119 BEA

= Title:List of Highly Hazardous Chemicals, Toxics and Reactives B EREOBVMEEYE - AEYE - RIGHWE—E (8%
(Mandatory)

» GPO Source:e-CFR » GPO Hist:e-CFR

This appendix contains a listing of toxic and reactive highly hazardous chemicals which present a potential for a catastrophic event at or above the threshold

quantity.
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CHEMICAL name CAS* TQ**
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Acetaldehyde 75-07-0 2500
/Acrolein (2-Propenal) 107-02-8 150
Acrylyl Chloride 814-68-6 250
Allyl Chloride 107-05-1 1000
Allylamine 107-11-9 1000
Alkylaluminums Varies 5000
Ammonia, Anhydrous 7664-41-7 10000
Ammonia solutions (>44% ammonia by weight) 7664-41-7 15000
Ammonium Perchlorate 7790-98-9 7500
Ammonium Permanganate 7787-36-2 7500
Arsine (also called Arsenic Hydride) 7784-42-1 100
Bis(Chloromethyl) Ether 542-88-1 100
Boron Trichloride 10294-34-5 2500
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Boron Trifluoride 7637-07-2 250
Bromine 7726-95-6 1500
Bromine Chloride 13863-41-7 1500
Bromine Pentafluoride 7789-30-2 2500
Bromine Trifluoride 7787-71-5 15000
3-Bromopropyne (also called Propargyl Bromide) 106-96-7 100
Butyl Hydroperoxide (Tertiary) 75-91-2 5000
Butyl Perbenzoate (Tertiary) 614-45-9 7500
Carbonyl Chloride (see Phosgene) 75-44-5 100
Carbonyl Fluoride 353-50-4 2500
Cellulose Nitrate (concentration >12.6% nitrogen 9004-70-0 2500
Chlorine 7782-50-5 1500
Chlorine Dioxide 10049-04-4 1000
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Chlorine Pentrafluoride 13637-63-3 1000
Chlorine Trifluoride 7790-91-2 1000
Chlorodiethylaluminum (also called Diethylaluminum Chloride) 96-10-6 5000
1-Chloro-2,4-Dinitrobenzene 97-00-7 5000
Chloromethyl Methyl Ether 107-30-2 500
Chloropicrin 76-06-2 500
Chloropicrin and Methyl Bromide mixture None 1500
Chloropicrin and Methyl Chloride mixture None 1500
Cumene Hydroperoxide 80-15-9 5000
Cyanogen 460-19-5 2500
Cyanogen Chloride 506-77-4 500
Cyanuric Fluoride 675-14-9 100
Diacetyl Peroxide (Concentration >70%) 110-22-5 5000
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Diazomethane 334-88-3 500
Dibenzoyl Peroxide 94-36-0 7500
Diborane 19287-45-7 100
Dibutyl Peroxide (Tertiary) 110-05-4 5000
Dichloro Acetylene 7572-29-4 250
Dichlorosilane 4109-96-0 2500
Diethylzinc 557-20-0| 10000,
Diisopropyl Peroxydicarbonate 105-64-6 7500
Dilaluroyl Peroxide 105-74-8 7500
Dimethyldichlorosilane 75-78-5 1000
Dimethylhydrazine, 1,1- 57-14-7, 1000
Dimethylamine, Anhydrous 124-40-3 2500
2,4-Dinitroaniline 97-02-9 5000
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Ethyl Methyl Ketone Peroxide (also Methyl Ethyl Ketone Peroxide; concentration >60%) 1338-23-4 5000
Ethyl Nitrite 109-95-5 5000
Ethylamine 75-04-7, 7500
Ethylene Fluorohydrin 371-62-0 100
Ethylene Oxide 75-21-8 5000
Ethyleneimine 151-56-4 1000
Fluorine 7782-41-4 1000
Formaldehyde (Formalin) 50-00-0 1000
Furan 110-00-9 500
Hexafluoroacetone 684-16-2 5000
Hydrochloric Acid, Anhydrous 7647-01-0 5000
Hydrofluoric Acid, Anhydrous 7664-39-3 1000
Hydrogen Bromide 10035-10-6 5000
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Hydrogen Chloride 7647-01-0 5000
Hydrogen Cyanide, Anhydrous 74-90-8 1000
Hydrogen Fluoride 7664-39-3 1000
Hydrogen Peroxide (52% by weight or greater) 7722-84-1 7500
Hydrogen Selenide 7783-07-5 150
Hydrogen Sulfide 7783-06-4 1500
Hydroxylamine 7803-49-8 2500
Iron, Pentacarbonyl 13463-40-6 250
Isopropylamine 75-31-0 5000
Ketene 463-51-4 100
Methacrylaldehyde 78-85-3 1000
Methacryloyl Chloride 920-46-7| 150
Methacryloyloxyethyl Isocyanate 30674-80-7, 100
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Methyl Acrylonitrile 126-98-7 250
Methylamine, Anhydrous 74-89-5 1000
Methyl Bromide 74-83-9 2500
Methyl Chloride 74-87-3] 15000
Methyl Chloroformate 79-22-1 500
Methyl Ethyl Ketone Peroxide (concentration >60%) 1338-23-4 5000
Methyl Fluoroacetate 453-18-9 100
Methyl Fluorosulfate 421-20-5 100
Methyl Hydrazine 60-34-4 100
Methyl lodide 74-88-4 7500
Methyl Isocyanate 624-83-9 250
Methyl Mercaptan 74-93-1] 5000
Methyl Vinyl Ketone 78-94-4 100
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Methyltrichlorosilane 75-79-6 500
Nickel Carbonly (Nickel Tetracarbonyl) 13463-39-3 150
Nitric Acid (94.5% by weight or greater) 7697-37-2 500
Nitric Oxide 10102-43-9 250
Nitroaniline (para Nitroaniline 100-01-6 5000
Nitromethane 75-52-5 2500
Nitrogen Dioxide 10102-44-0 250
Nitrogen Oxides (NO; NO2; N204; N203) 10102-44-0 250
Nitrogen Tetroxide (also called Nitrogen Peroxide) 10544-72-6 250
Nitrogen Trifluoride 7783-54-2 5000
Nitrogen Trioxide 10544-73-7 250
Oleum (65% to 80% by weight; also called Fuming Sulfuric Acid) 8014-95-7| 1,000
Osmium Tetroxide 20816-12-0 100
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Oxygen Difluoride (Fluorine Monoxide) 7783-41-7 100
Ozone 10028-15-6 100
Pentaborane 19624-22-7 100
Peracetic Acid (concentration >60% Acetic Acid; also called Peroxyacetic Acid) 79-21-0 1000
Perchloric Acid (concentration >60% by weight) 7601-90-3 5000
Perchloromethyl Mercaptan 594-42-3 150
Perchloryl Fluoride 7616-94-6 5000
Peroxyacetic Acid (concentration >60% Acetic Acid; also called Peracetic Acid) 79-21-0 1000
Phosgene (also called Carbonyl Chloride) 75-44-5 100
Phosphine (Hydrogen Phosphide) 7803-51-2 100
Phosphorus Oxychloride (also called Phosphoryl Chloride) 10025-87-3 1000
Phosphorus Trichloride 7719-12-2 1000
Phosphoryl Chioride (also called Phosphorus Oxychloride) 10025-87-3 1000
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Propargyl Bromide 106-96-7 100
Propy! Nitrate 627-3-4 2500
Sarin 107-44-8 100
Selenium Hexafluoride 7783-79-1 1000
Stibine (Antimony Hydride) 7803-52-3 500
Sulfur Dioxide (liquid) 7446-09-5 1000
Sulfur Pentafluoride 5714-22-7, 250
Sulfur Tetrafluoride 7783-60-0 250
Sulfur Trioxide (also called Sulfuric Anhydride) 7446-11-9 1000
Sulfuric Anhydride (also called Sulfur Trioxide) 7446-11-9 1000
Tellurium Hexafluoride 7783-80-4 250
Tetrafluoroethylene 116-14-3 5000
Tetrafluorohydrazine 10036-47-2 5000
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Tetramethyl Lead 75-74-1] 1000
Thionyl Chloride 7719-09-7 250
Trichloro (chloromethyl) Silane 1558-25-4 100
Trichloro (dichlorophenyl) Silane 27137-85-5 2500
Trichlorosilane 10025-78-2 5000
Trifluorochloroethylene 79-38-9 10000
Trimethyoxysilane 2487-90-3 1500
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*Chemical Abstract Service Number.

**Threshold Quantity in Pounds (Amount necessary to be covered by this
standard).

[57 FR 7847, Mar. 4, 1992; 76 FR 80738, Dec. 27, 2011; 84 FR 15102- 15104,
April 15, 2019]
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[57 FR 7847, Mar. 4, 1992; 76 FR 80738, Dec. 27, 2011; 84 FR 15102-15104,
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