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Subpart Title:
Toxic and Hazardous Substances
Standard Number:
1910.1000
Title:
Air contaminants. (EEMERETE : Z OFRTERT, EEMERSE 2MT-
eHbDTY, )
GPO Source:
e-CFR

A IR
AEGRWE
A BYERS
1910.1000
A 1EE
ZERIGRME

GPO DIEHIE
e-CFR

(BFHELE T : /7 DBRE/TE ~DIL< BIRRIRIFEE)

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.

ZOEIDOFR 7-1, 7 XX Z-3 ICERE I N TV AYE~OWREABZE DI @iX, &
BiDOWDINT 7Z 7 DB > THIBE NS H D &5,

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)

1910.1000(a)

#K7Z1—

1910.1000(a)(1)

“CP”DWT=IRFUYED & 5 W E - L FRME

F Z1 12 "C "OOWIEWE~OHEREMEOIX LS EIE. W RDEEL T OMED
"C"OONIEWE~DIX BEREEZEI LN HDETLH, BRFOE=4%1 7N
RAREZR e, 16 S OWFRHIINE I CREAM S 41, BB I3V 2872 2 Iy
HEIRWLED LTS,

1910.1000(a)(2)

1(




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(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.

Z DA DYE -8 R kRN E -

# 71 OWET, TOWEORNZ TC] ORWHO~OHEREOIXL &

40 FF[EIENE 0 8 REIENE & 7 MW T, 2 OWEICE 2 b7z 8 IRl O RFfHIN

FEHMEEBZ TR b2,

1910.1000(b)

* 72

* 72 [RH SN TV W ~OWEAE O
T SRFUE A B % Cldle B 72w,

N5}

B o X S IchlE sz

1910.1000(b)(1)

8 RefNELH

F L2 \CRHHE SN TV LWE~OWEMAE OIX < BEIXE 40 REH B0 5 Ho
8 I F7 s 7 MZBWT K Z-2 ISFHHINTHHIHEIZONTRENTVND
8 WrMIRFRIINE A Z B 2 Vb D &35,

1910.1000(b)(2)

A LRRE
#* L2 \TRRH SN TOLWE~OYPIEHFHOIXS FIT, 8 BH DT 7 FfFown
MIRHEHCS, HORHI LIRS, RTOWEIZOWTURSN TV DFFR LR

A2 IR d, £/, "8 DT 7 FOFA EIRRELL EOFRRAE—
7 "OMTHRESN TV L RAFHERH L NREZBARNbD LT D,

1910.1000(b)(3)
B
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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-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)()
The cumulative exposure for an 8-hour work shift shall be computed as

follows:

8D E Y 7 NI, WEAENWE A (TWA 238 10ppm, LR 25ppm,

v — 27 7 50ppm) % 25ppm LA E (7272 L. 50ppm Z#Z TIIWNT 7220, ) 12X
BINDHZLERDD,

8 RFH D #EB > 7 M, #EME 1T/ K 10 2720, 25ppm x5 (72721

50ppm Z M2 5 Z L7, ) WE A ORE (TWA 28 10ppm, _EFR2Y 25ppm,

v— 27 2 50ppm) ([ZIE<BEENTH Ly,

ZOXIRELBEIL. 8 MM OEE Y T FAKRORFIZ BESME TS 10

ppm 22V E 12, 10 ppm KiFEOREEDIT T TR T IUX 67

W,

1910.1000(c)

# 7-3.

R L3I SNV T E ~OWE ME OIX < B, 3 40 K 5@ o 5> o 8

REE 558 S 7 M2\ T, RFOZOWEITE 2 Bhviz 8 IR o IRgfi] N SRR

EEABnbDET 5,

1910.1000(d)

A

B HARF 2B TELSBES AT E I AT 572012, 29

CFR GEFSIAIE) 1910 MIES Z 1 8 KO MBINE FAERH Sh T

HEBOWE~OWREAE OIEL BCHEA S 55 ERL L FD LB TH D,

1910.1000(d)(1)E)
8 Wiy 7 PO BRBEIII< &EIX, LFOL IFHESN I bD LT 5,




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

ZORITBWT,

—

E = (C.T.+C, T,+...C, T,)=8
E 131E¥ET 7 FOEMIEBERETH D,

Where:
Cl3. BENR—TETHLALEOHM T OBETHD,

E is the equivalent exposure for the working shift.

C 1is the concentration during any period of time T where the concentration
(%5 1910 %B)

remains constant.
T is the duration in hours of the exposure at the concentration C.

T 1%, BE C TOIX BERMARHBEMTRLIEDDTH D,

E O, MUEZWEIZH>WT 29 CFR GEFBHHAILE)  part 1910

@ subpart (FE) Z THIEINLTWD 8 FEl]ORFEMNENFH 2B 2 Tidke b

The value of E shall not exceed the 8-hour time weighted average specified in

AQTAN
1910.1000(d)(1)(G1)
HAEXEZFHHAT L7201, WE A © 8 FEINE

subpart Z of 29 CFR part 1910 for the substance involved.
AHEDODIZHE SN TND
HIMREEAFR Z-1 IR ST D 100ppm TH D ERET D, BREHFNLLT O

1910.1000(d)(1) (i)
To illustrate the formula prescribed in paragraph (d)(1)(i) of this section,
E<BEIZESHINTWD EIRET D,

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

150 ppm T 2 BFIE< #&
75 ppm T 2 FFfEIE < #3
50 ppm T 4 FERENIE<

n)%:‘

n)%:‘

exposure:
2

Two hours exposure at 150 ppm

Two hours exposure at 75 ppm
Four hours exposure at 50 ppm
1¢




Substituting this information in the formula, we have

(2% 150+ 2 x 75+ 4 x 50) + 8 = 81.25 ppm

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

the exposure is acceptable.

1910.1000(d)(2)G)

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:

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).

INHDERZRUITARAT D L

(2 X 150+2 X 75+4 X 50) + 8=81.25 ppm

W]

i

81.25 ppm (& 8 FFREINENEHIREME TH 5 100 ppm Rl TH 5720, 1£<

RN T,

gg»

1910.1000(d)(2)(4)

REZERE DIREMOYE ., HEFITLEMIKBELRO L HICEHTILE
&j‘éo

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

=77,

Em [TEAWOEMISBEETH S,

C IR EDTHREMEDRETH 5,

L%, 29 CFR Part 1910 OY¥ 73— k ZIZHE SN D BB OIT < SBIRFYE
Th o,

Em OfElX 1 282 T b0,

1<




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)(i)
AHEDQOITHES LTV E A%

-
—

HIAT 572012, UTOIR BEEEET D,

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

(WE) (B 8 FEiIX< BRE (ppm) (8 FEfEIRFFEIINE 1L < BIRAE (ppm))
B 500 1,000
C 45 200
D 40 200
Substituting in the formula, we have: RICRAT D ERDEBY L7205,
Em =500+ 1,000 + 45 =+ 200 + 40 + 200 Em =500 + 1,000 + 45 + 200 + 40 + 200
Em =0.500 + 0.225 + 0.200 Em =0.500 + 0.225 + 0.200
Em =0.925 Em =0.925
Since Em is less than unity (1), the exposure combination is within acceptable | Em (T =7 1 — (1) K0 /hE VDT, #1E < DFAEDOHITFFREGEFHNTH 5,

limits.

=2026 42 H 5 H 165832 ZF TET

—
o

1910.1000(e)
To achieve compliance with paragraphs (a) through (d) of this section,

administrative or engineering controls must first be determined and

1910.1000(e)
REID (a) D26 (d) THOBESF 2R T A7 0120, 98B T TR gl
ERRE L, FEATAREZRBR V Fh L2 uiE 7 5720,

1¢




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.

[ZFATARE T WG E ., HEME O
(2, PRAEREE X

DX RN RIS AT D20
RETGGE DT 5% RNTHUE ST RERNITIMNZ 5729
TZEDOMOREFEZERNT 26D LT 5,

Z D HHOTZ DI S DB & OV U B L3~ T, A RB /e e
HRZEITZ DM OB ER Z AT 2HICE > T, ZNENORTED HRIZH
WTHAGRR SN RT TR S0, FFRAIRGER. (LAY L —%—) ZfiHT 55
AlE. 4971910, 134 IZHEH b LT 5,

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

71 FR GEFVE#R) 16673, 2006 44 H 3 H (April 3, 2006) ; 81 FR (EHIE

#)) 16861, 2016 4-3 H 25 H (March 25, 2016])
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Bz 2—BME—2 TableZ—1, Z—2 RO Z—3 12N I N TV W EEHOKRIER

Table Z—1, Z—2 KON Z—3 IZNFH SN TWEIWEEIL, ROEDODLEBH T, ZHHD 3 HODOERDEFH TIL, 490 WETH 5,

(BHHERZEIE : Table Z-1 DYy E$z 2 554502, DUST(Total dust X /4 Respirable fraction) D#id, o> b L THWEHA, F&,
D STANDARD # 2L ¢ EATHEBDb I D P LEVATLE, UFRL, )

= WE L
Table Z—1 461
7—2 20
7—3 J
&t 490

I

(EBHMERREE : 7 A Y 1 EREFBHEEEMAESE (IKH : ACGIH) BAFKRL T35 2026 ik TLVs and BEls iZ

ADOPTED VALUES & L T TWAZRNHBEI N TWEIHEEIT. IR0 78R T+HETH 5,



BIMEPF D 2—BME —3 1910.1000 TABLE Z-1 - TABLE Z-1 Limits for Air Contaminants. (1910.1000 * Z-1 2%

1598 OFIRE, FoRHEER 202642 A 5 H

(BFHERLATE 1 : AT ORI T, (EFHEDHGHE & HAGH R TS DIE, HFIZHFE & FREESTSDT, HHELTOET, )

(BRHERRE 2 : KOFF0 ppm @Y KO mghndb0 DEGE D1 Tl = OROPEFHSATOS DT, EOMEERIZFERL, [ HARL— AT
Wi & LTRRLTHY £ )

(BFHEKZTE : IRDOBIEIZ O TIE, RN 2202642 5 5 AICHERLFLE, )

A D JFE L TEAR D B AFEAGR

1 The PELs are 8-hour TWAs unless otherwise noted; a (C) designation | 1 PEL [ZHFHIWT VD D72 RV 8 BEIFRERIINE ) (TWA) TH V., (O LFRMHE
denotes a ceiling limit. They are to be determined from breathing-zone air | Z/R L E T, T HIEMRIEOZELRY > T ANLREINET,

samples.

(a) Parts of vapor or gas per million parts of contaminated air by volume at (@)

25 °C and 760 torr.

25 ° C. 760 torr (1torr=1.33X10%pa) \ZH} DIEYZERDIRFEE 7 H#
W= ) OIRZ NI A DE Sy

(b) Milligrams of substance per cubic meter of air. When entry is in this () 725 1315 A— P MT D OMED I Y ST A KO BOTAEOE AT

column only, the value i1s exact; when listed with a ppm entry, it is W ETH Y . ppm OO AT TH 5.

approximate.

(00 CAS FHIIIHERIEMLOALEZBHIE LTWET, EITIIWELICE SV TN
9, &F L L THESNEROERBILAEYEETHEBIZOW T, Hx dfb
BWD CAS FHTIE7e<, &FD CAS FErzaitdl L TW\WET,

() 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 (d) 1910.1028 DEAEN B IR PREIOIIE K ORTE, AR AR K OV A

1¢




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.

() 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.

I a—r AEFE AMEOH A OHRYI R OVERE, RIRH AP O R
BEMDONN— T — VRN ERRE, XUB U ~D TR TORBENIL FEIZEH
SNET, BEDORBICOWTIE 1910.1028 2D = L.,

() Z o 8K ReME V) (TWA) (., fthlo L bV =—% (k) LA
P27 T — A OBEE CHIE ST APEOR U AE A S 9, BRI
HIEENL, BEEMO Y A 70 (BRI T LU R, B, var—A 7 (i
YVOIEEAESE) KO —3 v NMLBERO KB EEREICHEE S b, thof
FEIZ 38 ] S D688 U A OFIRRIZ SV T 1910.1043 H D = &,

) WEA CRICFEH S TWZRWEEE, JEREME, AREMEA DT, X ToR
TEVER U A SUIAER AL, R Z-3 ORIEED UA SUTHEEFER U AOHIRE &
[7] U, PNOR (Particulates Not Otherwise Regulated : flL{Z il &AL CTuN7gu vk
PIRIFRE DRI G & 70 %,

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

2 % Z'2 Z/%Hﬁo
3 % Z'3 Z/%Hﬁo
4 fLEMT LY B D,

5§1910.1026 DX < FERREEDIEM] S 7=, UIHEAT SALTUW 7 UWESER L < I
DXL BIREICOWTIE, £Z2%25HOZ &,

6 §1910.1026 DL BWIBEIMER S50, XITZ DD FETHR TRV
A X< FEREIX 0.1 mg/m3 D EfRE/2 D,

=

7 1910.1053 DI BIREN —HEIEINTWDH D, XITZF DM TETHER)

1¢




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

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.

TRUVMEER L <ITEMDOIXL BIREICOWTIE, £Z-3 25Oz L,

8 1910.1024 §DIE < BIRIE NS —HHE L SN TWAH D, XUTZE DM FIETHEE)
TRUVEZER L IEEBMOIE BIREIZHOW TR, RZ22BBOZ L&,

[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]

(& RHERHE 1T
FR) 13, THREHR] OZ L THD,

LITEMOER BB AAGE~ORIFRIL, AL E L,

(BHEHERCETE : LUF O, JFAE U TR E B DICZI# L TOET, )
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(BFHEKZTE : 2026 42 H 5 HBE THMHE X0 m— NLELE, . LIFKDOR TIZEES 1910 D EEEIZ B 5 DI Dq000 (7 1 5RO 2 5) 5t NS

TS IZXTIN TS H AR & 75 3 51K O 4 5Y) IZHITE L7E,

Part Number: 1910 W& 1910

9 Part Number Title: Occupational Safety and Health |, ¥&ESHEE FERemEREE

Standards
1 Subpart: 1910 Subpart Z S 1910 HHES Z
» Subpart Title: Toxic and Hazardous Substances AR RE BFEROERYE

1 Standard Number: 1910. 1000 EEES 1910. 1000
Title: Air contaminants. = KRG mE
GPO Source: e-CFR BURF IR R 18 IR e-CFR

(CEBHMERE T« RO EEHUE 1910. 1000 (a) (2) IZDOWTIiE, 2026 42 HIZBIMLE Lz, )

JRHL D EHEDIEFRF L

=MD B AFERR

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

7910. 1000 (a) (2)

T DOMOYE-8 FFRIINEFIME, K 72-1 ICREH S v, T OIE < BEIRFYEDORTIZ IC)

2]




"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(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

ST 72 WIE ~OHRE A OI1X < #Ei1%. 40 RS 5@ 81 2 0anie b
8 BFMEIH S 7 MCBW T, MEWEICK L CTED L 8 BE NS EHE %
B2 D& TR,

1910. 1000 (b)

R 1-2. YEMFE DL 12 ISR Sh 2MEICII<E SN 5GE, BLToEEY
BE SN DX B\RAZBZ D~ TR

1910. 1000 (b) (1)
8 BFIINEFELIE, WRMAE DR 7-2 [ICi# SN EIZIX< BT 254A . 40 B

M @EEICIS T 20T o 8 IRFFENES T 7 MIB W T YW EIZ OV TFK Z-2
R E N7 8 BEINE S EIME ORI 2 2 5 & TlixZeu,

1910. 1000 (b) (2)

TR BRRIREE, R -2 ISEEE S NI E A~ OWEHE OIX < #E i, 8 RFHEE
W AIEEIZEB TS, YEMBEIZOWTRITRENT-HS FIREELZEZ 5
RETEZRY, 72720, 18 BEEEICR T 2R LIRBE A B2 DR RAE
— 7l RRICRCH S T B KRR IR e OV S B & 70 WGP C o IRe [ A Il R 1
Br<

1910. 1000 (b) (3)

B, 8HEMENH L 7 b, WERZIIWE A (10 ppm D TWA, 25 ppm D K,
50 ppm D E—7 i) DOPLEN 25 ppm 2D (72721 50 ppm 22 5 Z L1372

2




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-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:

-
-

WV, ) IRBEIZ, IR 10 0B ORESBEINDZ LD D, 20X D72 FEiL.
10 ppm Al DIRFE~DIXL T K > THE SR TIUXR 53, s kv 8K
MEE > 7 M 2RO BRI < BEOIE N 10 ppm ZB X 72V K 5 I LA T uE 7z
5720,

1910.1000(c)
F7-3. WREMENER -3 I EINTWEICIE BT 2546, 18 40 B 57 @

B 20T 8 RHEIE L 7 TN T, BEMEIC O W TRIIRENT 8
I N R 2 2 D R & TR,

1910. 1000 (d)

FHEA, WEREVDEEROWEICIZ ETHLEICBW T, HlilEE2E 2 513<
FEOFMZHET DDA S5 eHHEZUL, 29 CFR 55 1910 HRAEE Z (2 8 W
RUMESESNFEEH SN T BEWEIZHOWT, LT LB L35

1910.1000(d)(1) ()
The cumulative exposure for an 8-hour work shift shall be computed as

follows:

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

Where:

1910. 1000 (d) (1) (i)

SHEMENH S 7 MBI A2 BEBIEKHERIT. UTOLBVEHETLI LD LTS
E=(CaTa+CbTb+...CnTn)~8

T,

E 3EET 7 MBI 2EMIE BEETH D,

2¢




E is the equivalent exposure for the working shift.

C 1is the concentration during any period of time T where the concentration

remains constant.

T is the duration in hours of the exposure at the concentration C.

The value of E shall not exceed the 8-hour time weighted average specified in

subpart Z of 29 CFR part 1910 for the substance involved.

1910.1000(d)(1)(i1)

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

(2% 150+ 2% 75+ 4 x 50) + 8 = 81.25 ppm

C IFRER —EIRTZN LB ORHBIE T 2B 5RETH S,

T (TRE C IZBT 21X Tofkichkef] (FFRIEA) TH D,

E OfEIZ. YSEZWE 2oV T 29 CFR % 1910 EE Z \2HLE S5 8 I RFE
INESE A28 % 5 ~_&E TR,

1910. 1000 (d) (1) (ii)

AH@MQ) THRET 2HEXEFIRT D720, WE A O 8 W INE ¥R
FUEDFE Z-1 12528 D 100ppm TH D EIRET D, WEHENLUL TFTOIRXL TEE%
TG aEEET S

150ppm T? 2 B0 X< 7

75ppm TO 2 B DI < &

50ppm TO 4 B I1E< &

(2x 150+ 2% 75+ 4 x 50) + 8 = 81.25 ppm

24




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

the exposure is acceptable.

81.25 ppm (% 8 RN E X RAUE TH 5 100 ppm % Flal> TWB 7=, ZDiE

TTHFEHPHANTDH 5,

1910.1000(d)(2)(1)
In case of a mixture of air contaminants an employer shall compute the

equivalent exposure as follows:
=(C1+L1+C2+L2)+...(Cn+Ln)

Where:

Em is the equivalent exposure for the mixture.

C is the concentration of a particular contaminant.

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

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

1910. 1000 (d) (2) (i)

oo

KIBEYEDOREMDOSE . HHEFETROFIETHEMIBERELIHFE T L2060

T 5

Em=(C1+L1+C2+-L2)+...(Cn~+Ln)
ZZT:

Em [ JEAVOEMIKBEETH S,
I IHFE DIGYE DIRETH 5,

L X 29 CFR % 1910 55 Z CHE SN D U E O IX < RIBMETH 5,

Em OfEIX 1 282 5 & THEZRV,

1910.1000(d)(2) (1)
To illustrate the formula prescribed in paragraph (d)(2)(@) of this section,

1910.1000(d)(2)(G1)

AT (d) (2) () THET DRFERNZBHT D720, LT OIE< @RI 26 & L TR

28




consider the following exposures:

RERAEE

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

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

limits.

RICRATHE, ROLHITD

Em =500 + 1,000 + 45 + 200 + 40 + 200
Em = 0.500 + 0.225 + 0.200
Em =0.925

Em 728 1 Rili TH 5720, 1 F<B\EMAGDEITIFAHANTH 5,

1910.1000(e)

To achieve compliance with paragraphs (a) through (d) of this section,

1910.1000(e)

A (a) 6 () ETOREICHEEGT 5720, T FEITARERGEITITER LU

2¢




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.

Bl E OB PR E 2 00 L CEi L2 iR o7, Zh b OFIFEIC X -
CRABREE ZENT H 2 EDRATRRGE. HEMHE DZERIGRME ~DIEL
T ARETHET DRENICHERFT 2720, Ri#EEXITZ OMOREEEZTT O
RETHD, ZOHTHEHA SN H D P HLEE KT/ UIHIFHIFEE L, A
PR PEZEMT AR T AT OMOBEIRENZE S 2B I K DA DFEH B Z & OREE
2 UL b, PR RRGE B2 25613, £ O HIE 1910. 134 (2%
g RxThD,

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

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

[71 HAE ) 16673, 2006 44 H 3 H : 81 M 'E ¥ 16861, 20164 3 H 25 H]

Table Z-1-Limits for Air Contaminants

Part Number:
1910
Part Number Title:

Occupational Safety and Health Standards

Subpart:

-+ 1910
c T LA b
. B ZE A AR L E

- TN— ]




1910 Subpart Z

Subpart Title:

Toxic and Hazardous Substances

Standard Number:

1910.1000 TABLE Z-1

Title:
TABLE Z-1 Limits for Air Contaminants

GPO Source:
e-CFR

£1910 %7 /3— | Z
ST R R A
- EWE K QR E
- FEUER S

- 1910.1000 % Z-1

e Vg
s K Z-1 RRJGHWE OIREAR
* BORFEIRI R 1 R

- e-CFR
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(BHEHERZTE - Ko DFFBNSEFIZ OV TIE, 20264E2 H 8 HiIZ, JRBICS oo CTEBRLNWS C BB LFEFLE, )

CAS No. (¢)

Substance Skin designation
(FIANVTZA | ppm ()t mg/m3(b)!

(hER) 77 M—E R (BB DFER)
R E5)

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 =

2¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Acrylamide 79-06-1 - 0.3 X

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)10 (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 - - -

3(




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Total dust - - 15 -

Respirable fraction - - 5 -

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 =

3]




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 -

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 - - -




CAS No. (0

Substance Skin designation
(FIANTTR B pPpm (a)? mg/m3(b)1

ME£) J7 M —ER% (B RIX DFR)
&S

Total dust - -~ 15 -

Respirable fraction - - 5 -

Benomyl 17804—-35-2 = = =

Total dust - -~ 15 -

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.

3¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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 -

Respirable fraction = = 5 =

Boron oxide 1303-86-2 - - -

Total dust - - 15 -

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

Bromine 7726-95-6 0.1 0.7 -

3¢




CAS No. (0

Substance Skin designation
(FIANTTR B pPpm (a)? mg/m3(b)1

(MER) T NP —ERE (BRI DFER)
&)

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 -

tert—Butyl acetate 540-88-5 200 950 =

n—Butyl alcohol 71-36-3 100 300 -

sec—Butyl alcohol 78-92-2 150 450 =




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 -

Respirable fraction = = 5 =

Calcium hydroxide 1305-62-0 - - -

3¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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 -

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




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

Carbon black 1333-86-4 - 35 -

Carbon dioxide 124-38-9 5000 9000 -

Carbon disulfide 75-15-0 - O -

Carbon monoxide 630—-08-0 50 55 -

Carbon tetrachloride 56-23-5 - O -

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 -

3¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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

Chlorine dioxide 10049-04-4 0.1 0.3 -

Chilorine trifluoride 7790-91-2 (C)o.1 (C)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

3¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

1-Chloro—2,3—epoxypropane; see Epichlorohydrin. - - - -

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 -

4(




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

Respirable fraction = = 5 =

Chromium (II) compounds. - - - -

(as Cr) 7440-47-3 - 05 -

Chromium (III) compounds. - - - -

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

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

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 =




CAS No. (0

Substance Skin designation
(FIHINVFTTRE pPpm (a)1 mg/m3(b)1

ME£) J7 M —ER% (B RIX DFR)
#EF)

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

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

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

BaP, phenanthrene, acridine, chrysene, pyrene

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 - - -




CAS No. (0

Substance Skin designation
(FIANTTR B pPpm (a)? mg/m3(b)1

(MER) T NP —ERE (B RIX DFR)
&S

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

Cyanides (as CN) O] - 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 =

4:




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&)

Cyclopentadiene 542-92-7 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 04 -

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 -

4¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 -

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

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

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

4¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Dichloromethane; see Methylene chloride. - - - -

Dichloromonofluoromethane 75-43-4 1000 4200 -

1,1-Dichloro—1-nitroethane 594-72-9 ()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 -

Dieldrin 60-57-1 - 0.25 X

Diethylamine 109-89-7 25 75 -

4¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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

Dimethylamine 124-40-3 10 18 =




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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 - - -

4¢




CAS No. (0

Substance Skin designation
(FIANTTR B pPpm (a)? mg/m3(b)1

(MER) T NP —ERE (BRI DFER)
&S

(meta) 99-65-0 - - -

(para) 100-25-4 - - -

Dinitro—o—cresol 534-52-1 = 0.2 X

Dinitrotoluene 25321-14-6 - 15 X

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

Diphenyl! (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 - - -

4¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Total dust - - 15 -

Respirable fraction - - 5 -

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

5(




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&)

Ethyl acetate 141-78-6 400 1400 -

Ethyl acrylate 140-88-5 25 100 X

Ethyl alcohol (Ethanol) 64-17-5 1000 1900 -

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 buty! 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 -

5]




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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

Ethyl silicate 78-10-4 100 850 -

Ethylene chlorohydrin 107-07-3 5 16 X

Ethylenediamine 107-15-3 10 25 -

Ethylene dibromide 106-93-4 - ©) -

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

Ethylene glycol dinitrate 628-96-6 (C)0.2 (C)1 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.




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

N—-Ethylmorpholine 100-74-3 20 94 X

Ferbam 14484-64-1 = - -

Total dust - - 15 -

Ferrovanadium dust 12604-58-9 - 1 -

Fluorides (as F) ) - 2.5 -

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 ) 20 X

Furfuryl alcohol 98-00-0 50 200 -

5¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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. - - - -

Graphite, natural, respirable dust 7782-42-5 — ® -

Graphite, synthetic - - - -

Total dust - - 15 -

Respirable fraction - - 5 -

Guthion; see Azinphos methyl.




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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

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 -

5¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 (0)7 -

Hydrogen cyanide 74-90-8 10 11 X

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

Hydrogen peroxide 71722-84-1 1 1.4 =

Hydrogen selenide (as Se) 7783-07-5 0.05 0.2 -

Hydrogen sulfide 7783-06-4 - ® -

Hydroquinone 123-31-9 - 2 -

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

5¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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 =

Isobutyl! alcohol 78-83-1 100 300 -

Isophorone 78-59-1 25 140 =

Isopropy! acetate 108-21-4 250 950 -

Isopropy! alcohol 67-63-0 400 980 =

Isopropylamine 75-31-0 5 12 -

Isopropy! ether 108-20-3 500 2100 =

Isopropy! glycidyl ether (IGE) 4016-14-2 50 240 -




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 -

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

5¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 - - -

5¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 - ©) -

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-Methoxyethy! acetate (Methyl cellosolve acetate) 110-49-6 25 120 X

6(




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Methyl acetate 79-20-9 200 610 -

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 -

Methy! 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.




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&)

Methyl cellosolve; see 2—Methoxyethanol. = = = =

Methyl cellosolve acetate; see 2—-Methoxyethyl acetate. - - - -

Methyl chloride 74-87-3 - () -

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 - ® -

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

Methyl formate 107-31-3 100 250 -

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




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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

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.
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CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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

Soluble compounds - - 5 -

Insoluble compounds = = = =

Total dust - - 15 -

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 = = =

6¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 54-11-5 - 0.5 X

Nitric acid 7697-37-2 2 5 -

Nitric oxide 10102-43-9 25 30 -

p—Nitroaniline 100-01-6 1 6 X

Nitrobenzene 98-95-3 1 ) X

p—Nitrochlorobenzene 100-00-5 - 1 X

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

Nitroethane 79-24-3 100 310 -

6¢




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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 -

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 = = =

6¢




CAS No. (0

Substance Skin designation
(FIANTTR B pPpm (a)? mg/m3(b)1

(MER) T NP —ERE (BRI DFER)
&)

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 7783-41-7 0.05 0.1 -

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

6"




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

Particulates not otherwise regulated (PNOR)-. - - - -

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 = = =

Total dust - - 15 -

Respirable fraction = = 5 =

Pentane 109-66-0 1000 2950 -

6¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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

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

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 =

Phenylethylene; see Styrene. - - - -

Pheny! glycidyl ether (PGE) 122-60-1 10 60 -

6¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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 =

Picloram 1918-02-1 - - -

7(




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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.




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

Pyrethrum 8003-34-7 = 5 =

Pyridine 110-86-1 5 15 -

Quinone 106-51-4 0.1 04 -

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 =

e




CAS No. (0

Substance Skin designation
(b_ IHNT 7 & k pPpm (a)l mg/m3(b)1

(ME#) 77 M—E 2% (BRI DFRR)
&)

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

Selenium hexafluoride (as Se) 7783-79-1 0.05 0.4 -

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 - ® =




CAS No. (0

Substance Skin designation
(FIANTTR B ppm (a)? mg/m3(b)1

(MER) T NP —ERE (BRI DFER)
&S

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

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

Soapstone, total dust - - ® -

Soapstone, respirable dust - - ® -

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

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 =




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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

Sodium hydroxide 1310-73-2 - 2 -

Starch 9005-25-8 - - -

Total dust - - 15 -

Respirable fraction = = 5 =

Stibine 7803-52-3 0.1 0.5 -

7€




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 -

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 =




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Sulfuryl fluoride 2699-79-8 5 20 -

Systox; see Demeton. = = = =

2,4,5-T (2,4,5—trichlorophenoxyacetic 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 =

Temephos 3383-96-8 - - -

Total dust - - 15 -

Respirable fraction - - 5 -
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CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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

Terphenyls 26140-60-3 (en (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 ) 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

Tetrahydrofuran 109-99-9 200 590 -

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

7¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

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 - ) -

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

Tin, organic compounds (as Sn) 7440-31-5 - 0.1 -

Titanium dioxide 13463-67-7 - - -

8(




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Total dust - - 15 -

Toluene 108-88-3 - ©) -

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.




CAS No. (0

Substance Skin designation
(FIANVTZ7 AR | ppm ()t mg/m3(b)!

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

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 -




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&)

Uranium (as U) 7440-61-1 - - -

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 = = =

8¢




CAS No. (0

Substance Skin designation
(FIANTZ7T AR | ppm (a)1 mg/m3(b)1

(ME4) 77 MP—ER%K (RPN DFR)
&% 5)

Vinyl cyanide; see Acrylonitrile. - - - -

Vinyl toluene 25013-15-4 100 480 =

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 -




CAS No. (¢)

Substance Skin designation
(FIANTTR B pPpm (a)? mg/m3(b)1

(MER) T NP —ERE (B RIX DFR)
&S

Zinc stearate 557-05-1 = = =

Total dust - - 15 -

Respirable fraction = = 5 =

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

(BFEHERETE : KOBIEIZ, BEIZZ DERDEFE T, [HEFRX—HAZRFE) Zidl THVET, )
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.

8t



(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.

() 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.

8¢



BIERZ D 2—5BMHi—4 1910.1000 TABLE Z-2 (B#%&S 1910. 1000 & Z-2) IZRESNTLAMEIZT DOV TOFIRRE TABLE Z-2: ¥ EER
BIEICOEMEVERLT- 2021 % 8 A 26 HLUBREEMNRI L%, 2023 £ 4 A 20 B, 2024 4 10 A 28 HR U 2026 4 2
A5 BICHERLEL )

TABLE Z-2

(FBE I TNB Tz 70 FDT NL-X : https//www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1000TABLEZ3 )

(EHEeE 2 : TABLE Z-2 [CIREESH TLSYEHIL, 21 WETT , REEZH:2026 F2 A 65 H)

(BHRHERZYE : ZoFiT, JBAIE L TREAEBVICEH#L THET, )

Acceptable maximum peak above the acceptable ceiling concentration for
. an 8-hr shift
8-hour time . T e S
Subst i hted lAcceptable ceiling
ubstance weighted average st o . . . o .
8 8 |concentration (8 B MIBIE 7 N COMARKBIE R B D RATA L — 7 BE)
(WE4) (8 FERRSRAMEE |
1)) (FFABRIERE) Concentration Maximum duration
(BB (B R HAM)
Benzene? (Z37.40-1969) 10 ppm 25 ppm 50 ppm 10 minutes.
Beryllium and beryllium compounds 2 pg/m3 5 pg/m3 25 ng/m3 30 minutes.
(Z37.29—1970) ¢
Cadmium fumeb (Z37.5-1970) 0.1 mg/m3 0.3 mg/m?3




Acceptable maximum peak above the acceptable ceiling concentration for
S-hour time an 8-hr shift
. Acceptable ceiling
Substance weighted average concentration BRHEHEL 7 N COFEERNBREZBZ 5BERTAY—I7RE)
N/
W) i@()S FRRRNTCY (FFERRIEL) Concentration Maximum duration
(REE) (R HIH)
Cadmium dust® (Z37.5-1970) 0.2 mg/m? 0.6 mg/m3
Carbon disulfide (Z37.3-1968) 20 ppm 30 ppm 100 ppm 30 minutes.
Carbon tetrachloride (Z37.17-1967) 10 ppm 25 ppm 200 ppm 5 min. in any 4 hrs.
Chromic acid and chromates (Z37.7-1971) (as 1 mg/10m3
Cr03)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 (Z37.28-1969) 3 ppm
Hydrogen sulfide (Z37.2-1966) 20 ppm 50 ppm 10 mins. once, only if no other meas. exp. occurs.
Mercury (Z37.8-1971) 1 mg/10m3
Methy]l chloride (Z37.18-1969) 100 ppm 200 ppm 300 ppm 5 mins. in any 3 hrs.
Methylene Chloride: See §1919.52.

8¢




Acceptable maximum peak above the acceptable ceiling concentration for
) an 8-hr shift
8-hour time .
Subgt hited Acceptable ceiling
ubstance weighted average . - . - .
g g concentration B RFHEET 7 N COFRBRRBELZBIIRRKTALY—I BE)
(WmE4) (8 FFEIRFRIMNEYE | _
1)) (FERRRE) Concentration Maximum duration
(REE) (B xH#AM)
Organo (alkyl) mercury (Z37.30-1969) 0.01 mg/m?3 0.04 mg/m3
Styrene (Z37.15-1969) 100 ppm 200 ppm 600 ppm 5 mins. in any 3 hrs.
Tetrachloroethylene (Z37.22-1967) 100 ppm 200 ppm 300 ppm 5 mins. in any 3 hrs.
Toluene (Z37.12-1967) 200 ppm 300 ppm 500 ppm 10 minutes.
Trichloroethylene (Z37.19-1967) 100 ppm 200 ppm 300 ppm 5 mins. in any 2 hrs.

(B HHERCE T : _EFEDFDPIEDIFEIR IR (NE D H AR ERDFRIZFEB L E L, )

EIRX

=101}

£

0B ARERR

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

a ZORENEL, 1910.1028 DRV U HEHED 1ppm 8 FFE] TWA K OY 5ppm
STEL # %R p¥EMICEH N5,

b ZOREUEIT, H FITLEMETHS 1910.1027 DMEILEISNTWHD, XUELF
DD IFIETIEL L TN ESL L IXEMIc@ER Sh b,

c ZOFEUET, 7 1 A(VDAEYES1910.1026 DI BIBENHERF SN TV A h, £

8¢




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 in
effect.

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

I TRIFIUTHZN L TR NT R TOFETHMNCHEH SN D,

d ZoRHET, XY U AKHES1910.1024 DIE L FRIRESHERF STV D s,
Z ) THRITIUEHEZ L TR W TOES UTEMIcEHE S5,

62 FR 42018, August 4, 1997] O IE[71 FR 36009, June 23, 2006; 82 FR
2735-2736, Jan 9, 2017],
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FBIMEZ D 2—FMEH—5 1910.1000 TABLE Z-3 - TABLE Z-3 Mineral Dusts (Z#%HE- 1910. 1000, F Z-3 S CA. BKEEH 2026
£2 A5 H,

(BRHERET : TABLE Z-3 ICIN# SN TWAHEEIZ. 9BWE T, ZDRAE. Silica IOV TITRRRDOBWEEIICI YV M T2 19
BLLTWET, tORERERIZOWVWTHREIC, £z, Z0FRIZ, FAIE LTHRELSBVIZEHR L TWET, ) (ZDFEZONTH, 2026 £ 2
6 ABFETEESIA TS F#EGEDEEEEL THFET, )

Silica:

Crystalline

Quartz (Respirable)f 250b 10 mg/m3 e
% Si02 + 5 % Si02 + 2

Cristobalite: Use % the value calculated from the count or mass formulae for quartzf

Tridymite: Use % the value calculated from the formulae for quartz f

Amorphous, including natural diatomaceous earth 20 80 mg/m3

9]



%S102
Silicates (less than 1% crystalline silica):
Mica 20
Soapstone 20
Talc (not containing asbestos) 20c
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% SiO2 - 2.4 mg/m3 e




10 mg/m3 e
Respirable fraction greater than 5% SiO2

%S102 + 2
Inert or Nuisance Dust:d
Respirable fraction 15 5 mg/m3
Total dust 50 15 mg/m3

(BFHERCETE : Z D TABLE Z-3 DINEIZ D0 Tk, KRDEDIMNZ DRGHI &, LIZ€ D HRZ Rk Z7d# L E L, 20262 8 HIZEED R &

FRER L FE LI, )

)18

TERR D B AGEAGR

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

- HRLR S -mppef  (million particles per cubic foot:l 3257 4 — R %4720
D TR ORI F$0)%35.8= F T AL ORLARUNL TG A — v =hKi+fle.c. (SLJ5

=

a EHELETCHE LEA L E L Yy —HF o IS 225

N7 OB TEBAL ORI

D17 4 —

b X OREERE S U D OEIEIE, MOTENEHRETH L Z LIRS TS
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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.

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

T

22X\

ZERE, ERPOY T ANOIRESNIZETH D,

%

C1%ARMD AW LS In, 1%L FOBE 1T A SR E 24 5,

d bt BEREVE. AREMEICBID O, WHEA TRICREER S TH 20T <To
ANEMR CASUIAER CAE, ZORIROXR L2 23k Z-1 © PNOR
(Particulates Not Otherwise Regulated : ffiZ Bl =AU TUZp VR 1) iR &
RILCTHD,

2n]

e ZOMIRZEMN T D720 DRE L AFEDOEIEIE, LUT DR Z FF-o o hig il 4

(A X v 7 & —) Zi@i Lo bIRE ST Em s,

characteristics:
(LUF DFFHE)
Aerodynamic diameter (unit density sphere) (ZZ&/1FRIELE (BALBEEREK) Percent passing selector GEFIZRZEET 284S (%)
2 90
2.5 75
3.5 50
5.0 25

94




(BRI FRERE (WAL EEBRE)

Aerodynamic diameter (unit density sphere)

(B eEiEd 585 (%)

Percent passing selector

10

(BRHERCETE : _EFE DI DPIIEDIEFEIR T (NE D H AR EKDFKIZFER L FE LTE, )

AR SC

TEAR D H AFEAGR

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]

ZOEICFEH SN TWAHIEMIZ, AEC (BANRC) OHIEZRZHEHALI-HDTH
5o IR CADOWANER U ADSHRIZMRE THRE S, ARHBHTADERD 2.4
mg/m (Z kT D EEIE 4.5 mg/m K Th 5,

f 2T, MAMORESE S Y I ORAETH S 1910.1053 NEE N TV D
My XIATZ MO IFETE L TN T R TCOFEL LT ¥ —I2#Ef =
na,

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] T2 1E S #1
TV,

9




FIEZFD 2—FMHi—6 2% ACGIH BAFE L TVW5 2026 D TLVs and BEIs iZ ADOPTED VALUES ¢ L T TWAZRINE I TV 3B
B

7 AV EREFEEAEETME ST (BFR : ACGIH) 23A% LT\ 5 2026 ik TLVs and BEIs (2 ADOPTED VALUES & L C TWA ZENIE ST\ 259)
L, R T HE10mETh D,
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I Z D 2— B ME—7 US-OSHA 2 & % Occupational Safety and Health Act(&3 E #7226 4E )12 %5 < Carcinogens (43 A
H) 1ZB9 5 Standards(GLHE)

7—1 1910.1008 - 13 Carcinogens (4-Nitrobiphenyl, etc.) (13 FEEOBAEMME (4-= o7 z=o)V%E) OERBORESE., BEIHL TV
55U 7% A b : https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1003)

1910.1003 - 13 Carcinogens (4-Nitrobiphenyl, etc IZEB W Tid, 13 EEONAFEDMEICET I3 EESHEINTWET, TOEBEOLTE
[FFEFEC—HARBRR] & LCHIERICE&HLE L,

FEFEIR L WD B AFERER
1910.1003 - 13 Carcinogens (4-Nitrobiphenyl, etc.). 1910.1003 - 13 NAJRMEME (4-= hr 7 = =)L %)
Part Number: IS

1910 1910

Part Number Title: WEy 2 A hv

Occupational Safety and Health Standards e e fi AR e

Subpart: A (78— 1)

1910 Subpart Z 1910 M8 (7 N— 1) Z
Subpart Title: M (W7 X—hK) oxA b
Toxic and Hazardous Substances AE RO ERYE

Standard Number: FEHER S

1910.1003 1910.1003




Title: FA kv

13 Carcinogens (4-Nitrobiphenyl, etc.). 13 OB ABEMEME 4-=Fr 7 = =/1%)
GPO Source: GPO Y —*A,

e-CFR e-CFR
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(BIFE) 7 A U A RE L84 2 822454 B > PART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS, Subpart Z—Toxic
and Hazardous Substances F?“§1910.1003 13 Carcinogens (4-Nitrobiphenyl, etc.).” D 23R FRIZ DV T

ZOEROERSEA 20214 8 H
HHESR : 20264E 2 H 5 H
ZOBRIOERSE  RHEKRERN LB SN BT EER

[ &R DEE] PART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS, Subpart Z—Toxic and Hazardous
Substances,“§1910.1008 13 Carcinogens (4-Nitrobiphenyl, etc.).

et eEs, POEI—FEROGEREHE. 4 1910. 1003 13BEOBAEMEYNE U—=re b7 z=/1%)

[ BB OFEMOPTE] : 1910.1008 - 13 Carcinogens (4-Nitrobiphenyl, etc.). | Occupational Safety and Health Administration

[ZDREZREK LT

Electronic Code of Federal Regulations: Electronic Code of Federal Regulations (eCFR) 27 7 & X3 3,

KIZ,

[Title 29 — Subtitle B — Chapter XVII — Part 1910] DJEFIIBRET 5,

9¢



1

2

3

[TITLE 29—Labor] {7 7 & X9% 3,

[Subtitle B—REGULATIONS RELATING TO LABOR (CONTINUED)] 27 7 & X %3,

[CHAPTER XVII—OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION, DEPARTMENT OF LABOR (CONTINUED) | iZ7
7EAY D,

PART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS (CONTINUED)] IZ7 7 kX% 3%,

[Subpart Z—TOXIC AND HAZARDOUS SUBSTANCES| iZ7 7 tAX %5,

r §1910.1003 : 13 Carcinogens (4-Nitrobiphenyl, etc.)
https://www.ecfr.gov/cgi-bin/text-idx?SID=c4677ea0£f32282e89dce3125a707740b&mc=true&node=se29.6.1910_11003&rgn=div8| &7 7
'R95,

(BFHEETE -
“United State-Occupational Satety and Health Administration” : 7 X U 0 5452 [H 5 )7 % ) &4 (WL TFH#HIZ TUS-OSHA) 00 ETF, )
“Code of Federal Regulations” : #ZH1 HIIZE

114 - Electronic Code of Federal Regulations :
1(



https-/www.ectr. gov/cgi-bin/text-1dx 7SID=c6eb90d12eeb075a85168a 731 3fde886&me=true&itpl=/ectrbrowse/Title29/29cfr1910b main 02.tpl

4 ZALDFHICEITSEE, Hi, FZXFED

K2, @)> (1) >1~E%k>THET,

©OPART 1910—OCCUPATIONAL SAFETY AND HEALTH STANDARDS, Subpart Z—Toxic and Hazardous Substances #¢“§1910.1003

13 Carcinogens (4-Nitrobiphenyl, etc.).” D2&3CHER
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§1910.1003 13 Carcinogens (4-Nitrobiphenyl, etc.).
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(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;
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methyl chloromethyl ether, CAS No. 107302;

3,/ -Dichlorobenzidine (and its salts) CAS No. 91941;
bis-Chloromethyl ether, CAS No. 542881;
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.
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(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
-Dichlorobenzidine (and its salts);

volume of alpha-Naphthylamine; 3,’

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 um particles.
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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.
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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
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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
external environment, should leakage or spillage from the vessel of
containment occur.

Laboratory-type hoodis 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
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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:

(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.

(ii) Employees exposed to 4-Nitrobiphenyl; alpha-Naphthylamine; 3,
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(and salts); benzidine;

-Dichlorobenzidine its beta-Naphthylamine;
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.

(ii) Each operation shall be provided with continuous local exhaust ventilation
so that air movement is always from ordinary work areas to the operation.
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.
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(iv) Employers must provide each employee engaged in handling operations
involving the carcinogens 4-Nitrobiphenyl, 337

(and

alpha-Naphthylamine,
salts),

-Dichlorobenzidine its 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 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.
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(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;

3, (and

/

alpha-Naphthylamine; -Dichlorobenzidine 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 (iv), and (d)(3)), and (e)
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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) () through (v) of this section
shall be implemented.

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

(ii) 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.

(ii) Where employees are required by this section to wash, washing facilities
shall be provided in accordance with §1910.141(d) (1) and (2) (ii) 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;
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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.

(i) In classifying the hazards of carcinogens listed in paragraph (e)(1)(Gv) 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)Giv) 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.
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(C) Methyl chloromethyl ether: Cancer; skin, eye and respiratory effects; acute
toxicity effects; and flammability.

(D) 3,3 -Dichlorobenzidine (and its salts): Cancer and skin sensitization.

(E) bis-Chloromethyl ether: Cancer; skin, eye, and respiratory tract effects;
acute toxicity effects; and flammability.

(F) beta-Naphthylamine: Cancer and acute toxicity effects.

(G) Benzidine: Cancer and acute toxicity effects.

(H) 4-Aminodiphenyl: Cancer.

(I) 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

(ii) The employer shall post signs at entrances to regulated areas containing
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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)() of this section:

CANCER-SUSPECT AGENT

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
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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;

(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.

(i) Specific emergency procedures shall be prescribed, and posted, and

employees shall be familiarized with their terms, and rehearsed in their
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application.
(iii) All materials relating to the program shall be provided upon request to

authorized representatives of the Assistant Secretary and the Director.

(i) v 77 M 2T R TOERHE, EFHFIIL LT, REEKUEE OHER
HOHREBE RSN DD LT D,

(®) [Reserved]

lies=

(g) 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.

(ii) 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.

(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.

(ii) Records required by this paragraph shall be provided upon request to

employees, designated representatives, and the Assistant Secretary in
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accordance with 29 CFR 1910.1020 (a) through (e) and (g) through (i). 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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[61 FR 9242, Mar. 7, 1996, as amended at 63 FR 1286, Jan. 8, 1998; 63 FR
20099, Apr. 23, 1998; 70 FR 1141, Jan. 5, 2005; 71 FR 16672, Apr. 3, 2006; 73
FR 75584, Dec. 2, 2008; 76 FR 33608, June 8, 2011; 76 FR 80740, Dec. 27,
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
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Standard Number:1910.1001 FEMEX511910.1001
Title:Asbestos. B (Z A V) A
Appendix: b

A; A;

B; B;

C; C;

D; D;

E; E;

F; F;

G; Gs

H; H;

L L

J J
GPO Source:e-CFR GPO {tifiie-CFR

BIEZ D 2—FME—8—2 EBEARRAMICET 5E%E (Standard) oW T

BB, TAVVAEREREGFET (US-EPA) (Z8iT 5 Toxic Substances Control Act(AEZEWRHIENC L AHEEICBIT 3 —EBOAMS ARG ORE, WA, A
ROBADORIEIZET AROEREIZL > T, BHEICBIT?—E0aMEARALORE, WA, WEROEMABFAIE LTRIEENTHET,

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
11




URBLDFTTE : https://www.ecfr.gov/current/title-40/chapter-I/subchapter-R/part-763/subpart-I/section-763.165 [&#EBEH : 2026 4 2
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FBIEZ 0 2—FEME—9 1910.119 App A - List of Highly Hazardous Chemicals, Toxics and Reactives (Mandatory)(1910.119 KBE A—
BEICAREEREDE,. FETRIMEOHI LD FKRIEDL)

https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.119AppA
(BB R : 202642 A 5 H)

Z OFHE 11910, 119, KHEE Al 1% BRI, KREIRIAE O RFHITMH 2 720785 O _EREE (TQY) 24 RERRTEDIZ LD T,
Z DIEMEDF 5HF DOIGFER L O O HAGERGREZ , IROFICFLH L £ L7z,
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Part Number:1910 #HES : 1910

Part Number Title:Occupational Safety and Health Standards &S OIERE  HE e EYE

Subpart:1910 Subpart H HER (73— B) 1910 M (78— 1K) H

Subpart Title:Hazardous Materials M (7= 1) OEE : fERY

Standard Number:1910.119 App A HEUERE:1910.119 EEA

Title:List of Highly Hazardous Chemicals, Toxics and Reactives BEEEREOEVELEYE - AEWE - RIGEWE—E (FX)
(Mandatory)

GPO Source:e-CFR GPO Higiie-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**

/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
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
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
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
Diisopropy! 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
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
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
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
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
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 Chloride (also called Phosphorus Oxychloride) 10025-87-3 1000
Propargyl Bromide 106-96-7 100
Propyl 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
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).

*rIBNT TART T M —ERBREE S (Chemical Abstract Service

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