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OCCUPATIONAL SAFETY AND HEALTH STANDARDS 
SUBPART Z — TOXIC AND HAZARDOUS SUBSTANCES

(Code of Federal Regulations, Title 29. Chapter XVII. Part 1910, Subpart Z; 
Revised as of July 1. 1979; corrected by 44 FR 50338, August 28, 1979; amended by 44 
FR 60980, October 23, 1979; corrected bv 44.FR 68827, November 30, 1979; amended by 
45 FR 12416, February 26, 1980; 45 FR 35212, May 23, 1980; corrected by 45 FR 
54333, August 15, 1980; amended by 45 FR 67340. October 10, 1980; 46 FR 6223, 
January 21, 1981; 46 FR 32021, June 19, 1981; 46 FR 60775, December 11, 1981)
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1*10.1000 AUCootuUauu.
inuon AatMMo*.
>0104003 CmI (w ptteb ntattlN; tsterpre- 

tttlsa ot tons.
10164009 4-Kterebtvbeayi.
1910.1000 eipna-Napftt&yuaiae.
1010.2000 4.V—Metbyten* (3-chlOfeani-

•• line). [Detat*d|
19104000 Methyl ehierometbyl ether; 
19104007 9JT—Otehlorebeosidia* (tad It* 

aibl.
1910.1000 Ma-Chlorottec&vt ether.
19104000 beta-ifephthyumiaa,
1910.1010 Be'wtdine.
1910.1011 4-ABUaodlpboart.
1010.1019 Xthyleneuwnw. .
1910,1010 - beta-ProptoUetofie.
19104010- g»AcMTT<mmodnor«B«.
19l040to 4-PtmethTiaminaaeabenreoe. 
19104010 tr>mtmodiin«tii^aaia». . 
1910401T Vtayi chlertde. 4
1910401* inarialeitMie;
tnauss LmO
mains nirn [m«m)
1910199 Cake OVM MTUMIOB*
19101040 Omm Cut.
19101044 Lkdibmmo I cbtaropmeeiw,
19101940 Acrylonitrile.
I91OJ04O Cipoeer* to cotton dest ia cottee gins. 

(Delotodl
19101499 1 Sooreo of sUadordx.
191* 1M0 Sadirti aryeniiianiu.
S 1910.1000 Air cMbniMfla

An employee's exposure to any mate* 
rial fisted in able Z*l. Z*2. or Z*3 of 
this section *haU be limited la accord-

onco with c&e requirements of me follow­
ing paragraphs of this section.

(a) Table Z-i:
Cl) Materials wWt names preceded: by 

"C"—Ceflritg Vateee. An employee's ex­
posure eo. any material in able Z-l„ the- 
name-of wblch is preceded by » "C"' <Ofw 
C Sana trifluortde). moll at no time 
exceed tho celling vslu* gives tor that 
material In the table.

(3) Othm* materials —l-Aottr trine
wetgiUei mange*. An employee’s expo­
sure to any material in table Z*l. (he 
name of which is not preceded by MC. £n 
anr 8-bour work shift of a 40-hour work 
week, shall not exceed the 0-hour time 
weighted average given for chat material 
la the cable.
■ ib) Table 2-2:

U) f-Aoar trine weighted average*. An 
employee's exposure to any material 
listed in table Z-Z, in any 8-hour work 
shift of a 40-hour work week,.shau ou* 
iwsirt the S-bottr time weighted average 
limit given for that material, in the table.

<2f Acceptable ceiling concentration*. 
An employe*** exposure to a materiel 
listed in table Z-2, shall not exceed it 
any dm* during an 4-hour shift uio ac­
ceptable ceiling concentration limit given 
for- the material in the table, except for 
a dm* period, and up to a concentration 

•not exceadlng the maximum duration 
and concentration allowed in the column 
under ’‘acceptable m-,rtm,TTr> peak above 
the acceptable celling concentration for 
an 4-hour shift".

C3) Example. Oaring an 4-hour work 
shift, an employee may be exposed to a 
concentration of Benzene above 23 p.pm. 
(Trot never above 90 p.pjn.) only for a 
maximum period of 10 Such ex­
posure must be compensated by expo­
sures to concentrations tea than 10 
p.pm so that the cumulative exposure 
for the entire 8-hour work shift does noc 
exceed a weighted average of 10 pja.

(c) Table Z*3: Ac employee's expo­
sure to any material listed in cable Z-z, 
la any 8-hour work shift of a 40-hour 
work week, shall not exceed, the 0-hour 
time weighted average Halt given for 
that material In the table.

<d) Computation formulae:
(1) 0) The cumulative exposure for an 

0-hour work shift shall be computed ae 
follows:

* acwjVHr»r»-K ... ewr-
g

where:

S la ebe equivalent exposure tar thn.work- 
(ng shift.

C la trie concentration during aay nertosl 
of time T where the oonctawasloa remain* 
constant.

T 'a the tunrue m bears at the exposure 
at the concentration C.
The value of S shall not exceed the 3- 
hour time weighted average Until: in table

(See. 1910.1000<dlUH(]|
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Z*I. or Z-J lor Lhc maicfui in­
volved.

• 'U> To Illustrate the formula pre*
j -tbed in subdivision (t) of thia subpere* 
( iph. noie that isoamyl acetate has an 
8-hour time weighted average limit of 

_ 100 p.p.m. (cable Z-l). Assume Uuc in 
' c ployee is subject to the following 
. i oosure:

Two bouro exposure sc ISO p.pja.
Two boon expoaure at 78 p.pja.

< '*our hours exposure sc so p.p.m.
I bstttutlng tills Information in the 
twiThuln, we have

1X150+3X19+4X50 
I ■ I ■— 'I sSl.23 p.pA

I 'feuice $1.29 p.pjn. Is less than 100 p.pm. 
the 8-hour time weighted average limit,

1 exposure is acceptable.
2 (2) cl) In case of a mixture of air con- 
1 i niaants an employer shell compute the

equivalent exposure as follows:
. O, «, C.
■ f <■ . . . —
{ «*,**!-

K- "is the equmieat exposure for t&e 
iMaun.

I 7 is the goacsBOTtlon of a particular eon* 
i maarnt.

L is the exposure Umlt for thas eoctaai- 
Rant, from table 2-1. Z-i. or 2*3.
"“te value of Zm shea not exceed unity 

).
fll) To Illustrate the formula pre­

scribed In subdivision (O of this sub* 
•tangraph. consider the folio wing 

posuree:

linwlwe- SSeorttaw 
amweUeM weigntetf 

Maiartai WUwar
iipiire

acmsm t«6i« z-i )..... «Q8p,p.m... uaaoposL 
S-BoUMMiTxble Z-l). Ud4A.... 3»p-p.m. 
Tokieae iTaol* Z.S).......epse..., SOO 04)40.

ibstltutinc In the formula, we have:
500 4* 40

*-«—I----- -I------1.000 v*1 200
s*aoeoo*honss^onoo
£•*0^38

Since E. la less than unity (1), the expo* 
**ve iww>,*ti*^nn ij within acceptable 

nits.
<e) To achieve compliance with pers* 

graph fa) through fd> of this section, 
administrative or engineering controls 

list first be determined and Imple- 
ented whenever feasible. When such 

wntrols are not feasible to achieve full 
compliance, protective equipment or any 
**.her protective measures shall be used 

» keep the exposure of employees to air 
pntaminants within the limits pre­

scribed in this section. Any equipment 
and/or technical measures used for this 

urpose muse be approved for each par* 
cular use by a competent industrial 

-ygientst or ocher technically qualified 
person. Whenever respirators ire used. 
fheir use shall comply with 5 1910.134.

Table Z— 1- Table Z —1 -Continued

Suitacaneo p.p.m.* mo..at* * Subtunco p.p.m.< me~3l» •

A vtnlil-nvdo........................ Coo can Cm|. chromic.
A«rtW l*l»l............................ ID enromnm saiu aa Cr....................

1 3) '*»ial amt in««i. lAUa ....... . 1.......... . ..4 1,000 I. <ai Cg*l tte m«n T/Waiiioa (don-
AC-imutfll* .......................... «] echo viiuiiio (raetinni siitnrv
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<n\*. u,iP. phonanuirono. icfidiio. enmono. oyrono.......... 0.3AntivWno toiranromnlo........... l m«tul fuiTM Mil Ouat........... ....... a tAerewin.. ..................
Aorvi*m»l* -akin.........................
.Urtrm— Skin. .....................
au*i iie*'*n>€— ikln......................
vilyl tniwinf . ............................

C uiyiflyoavl «jmt <aCO*
Ailyiprravt 4UWfW*
S-AffliHortlunvl. «• Ethanol-

aotin*............................................
S-Ammoorftdtna.........................
AIMWM.....................................
Ammomum witamnn iaoi*......... ...........
n-Amyl nettato............................
we-Amyl dCM<u*.................... ...
Amlin*— Skin..............................
A«wihf >n. We...,
Antimony uid comoounda

.'U*toi............ . .................
antV laioacnaoniayt

IftMMI...............................
(OryuK) Anak compound* (m AaJ................................
AunoMwnwthTl—Snii..................
Bcnum (M«M> MaiDWRdi).........
mtMunnutaM*. aw daman*.........lUiuott gymlito.................. .
Hmiyl MMnlt...........  ......... .
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Catoum oatt*.. 
Ca
Cirwrl (Smn<p)—....................
Carson blar*....................................
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Carton
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C Cfciaram--—• — 
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(enonaryieeiondai....................
C&tofoOonaono (taonoralora
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C Chi><roiorra iwieainco-

mxiioim........... ..
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rMoroiiti'fin.................. ..
C.'ilonjprjix* i :<nioro-I.J- 
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standards and interpretations

(II) SIgn specifications. The warning signs re­
quired by subdivision (i) of this subpara- 
graph shall conform to the requirements of 
20** x 14” vertical format signs specified in § 
1910.145(d)(4). and to this subdivision. The 
signs shall display the following legend in the 
lower panel* with letter sizes and styles of a 
visibility at least equal to that specified in 
this subdivision.

Logond Notation
Asbestos....................................................... I** Seas Sent

Gothic or Block.
Dust Heard................................................ Seas Serif.

Gothic or Block.
Avoid Breathing Dost  ........................ 'A" Gothic.
Wear Assigned Protective Equipment... ‘A** Gothic.
Do Not Romoia Is Area Uaiess Your Gothic.

Work Requires It.
Breathing Asbestos Dost Mejr Be Ha- 14 point Gothic, 

ardous To Your Health.

Spacing between lines shall be at least equal 
to the height of the upper of any two lines.

{2} Caution labels.

(1) Labeling. Caution labels shall be affixed to 
all raw materials, mixtures, scrap, waste, 
debris, and other products containing asbes­
tos fibers, or to their containers, except that 
no label is required where asbestos fibers 
have been modified by a bonding agent, coat­
ing, binder, or other material so that during, 
any reasonably foreseeable use, handling, 
storage, disposal, processing, or transporta­
tion, no airborne concentrations of ah»*tn* 
fibers in excess of the exposure limits pre­
scribe^ in paragraph (b) of this section will 
bereleased.

01) Label specifications. The caution labels 
required by subdivision Ii) of this subpara­
graph shall be printed in letters of sufficient 
size and contrast as to be readily visible and 
legible. The label shall state:

Caution

Contains Asbostos Fiber*
Avoid Cresting Dust 

Bresthing Asbootos Dust May Cause 
Serious Bodily Harm

(h) Housekeeping.

(1) CUoning. All external surfaces in any place 
of employment shall be maintained free of ac­
cumulations of asbestos fibers if, with their 
dispersion, there would be an excessive con­
centration.

(2) Waste disposal. Asbestos waste, scrap, 
debris, bags, containers, equipment, and asbes­
tos-contaminated clothing, consigned for dis­
posal, which may produce in any reasonably 
foreseeable use, handling, storage, processing, 
disposal, or transportation airborne concentra­
tions of asbestos fibers in excess of the expo­
sure limits prescribed in paragraph (b) of this 
section shall be collected and disposed of in 
sealed impermeable bags, or other dosed, im­
permeable containers.

0} Recordkeeping.

(1) exposure record*. Every employer shall 
maintain records of any personal or environ­
mental monitoring required by this section. 
Records shall be maintained for a period of at 
least 20 years and shall be made available upon 
request to the Assistant Secretary of Labor for 
Occupational Safety and Health, the Director of 
the National Institute for Occupational Safety 
and Health, and to authorized representatives 
of either.

(41FJI. 11504. March 19.19T&]

(2) Access. Employee exposure records re­
quired by this paragraph shall be provided 
upon request to employees, designated repre­
sentatives. and the Assistant Secretary in 
accordance with 29 CFR 1910.20 (a)-(e) and 
(g)-(l>.

(45 FJL 35251. Msy 23,1950.]

(3) Employee notification. Any employee found 
to have been exposed at any time to airborne 
concentrations of asbestos fibers in excess of 
the limits prescribed in paragraph (b) of 
this section shall be aotified in writing of the 
exposure as soon as practicable but not Later 
than 5 days of the finding. The employee shall 
also be timely notified of the corrective action 
being taken.
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