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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 4d FR 50338, August 28, [979; amended by 44
FR 60980, October 23, 1979; corrected by 44.FR 68827, November 30, 1979; amended by
45 FR 12416, February 26, 1980; 45 FR 35212, May 23, 1980: corrected by 45 FR
%4333, August 15, 1980; amended by 45 FR 07340. October iU, 1580; <0 FR 6228,
January 21, 1981; 46 FR 32021, June 19, 1981; 46 FR 60773, December ‘ll. 1981)

Subsert Z—Tenlc and Hazsrdoun Substaness -
Sew.: '
1910.1000
15101001
19101002

Alr.Contaminancs.

Ast . .

Coal tar piich volatiles; tntupn-
tatisa of termx.

s=Nicrobtphenyt.

alpis~-Napaidylaming,

t.v-mtu;lm bis (3-chloroanis
line). [Deioted|

Maethyt chiorometlyl sther:

1.3 =Dichiorobensidine. (un s
saltn) .

Bis-Chlorometnyt ether.

beta-Maphthyiaming,

Benxtdine.

4=Aminadiptanyi.

‘Ethyleneimine.

1910,1013 - deta-Propiolactone.

19101018 2-Acstylaminoduorene.

1910.1018

1910.1018

19101017

nsi1ns -

11008

19181028

mne.lexe

1910.1043

1910.1044

1910.1043

19101044

19181499 ' Source of standards
13141800  Standards organizstions..
5 1910.1000 Air contaminants.

AR employec’s exposure o any mates
risl lsted in able Z.§. Z2, or T3 of
this sectinn <hall be Umuteq in accord-

1910.1003
1910.100¢
1910.1008

1810.3008
1910.1007

19148.1008
18101000
1910.1010
1910.1011

7-15-82

ance with the requirements of the fcllowe
ing paragraphs of this section.
(*) Table Z-i:

(1} Matertals with names sreceded dy
“Cr==Ceiling Values, An employes's ex-
posure 0. any material n wbis Z-l.
nameof which is preceded by & “C™ (&g
€ Boronr riflucride). shall & no lHme
excaed the- um.n: value given for that
macerisl in the

(2) Other mtu-!ab-—l-?wur tims.
weighted averages, An employes’s exXpo=-
wee to any matérial in tble Z-l. the
name of which is not preceded by “C”, M
any 8-hour work 3hift of & 40-bour work
wresk, shall not exceed the 3-hour time
‘weightad average given foc u:umunn
trx the table.

1b) Tabise 2.2:

11) S<hour ttoe weighied cverages. A

employes’s exposure- to any maetsriel
Usted ix table Z-2, in any 8-hour work
shift of & 40-hour waork week,. shail oue
cnnd:hcl—hournmmnud_mm
Umit given far that matertsl int tie table.

(25 Acceptabls criling concenirations.
ployne’s exponure 0 & materisd
fistad  in table Z-2, shall
any time during an S-hour shift wie ag-
ceptable ceiling concentration limit given
for the materiai i the table, except for
s time pertod, wnd up to s concentresion

-not axcesding tha maximum durstton

and cancentration sllowed in the column
ynder “acceptabls maximum peak sbove
Lhe aceceptabls cotling concentration far
an §-hour shift™.

(3) Xrumple. During sn S-hour work
shift, an employes may be exposaed to s
cogcentration of Benzena shove 23 g.p.m.
(but never above 350 p.pa) only for &
maximum pertad of 10 minutes. Such exe
posure must de compensatad by expo-

d"'mcommmamlmmm

p.pa. so that the cumulative exposure
for the entirs $-hour work shift does not
exceed A weighted avarage of 10 pp.nt.

(c) Table Z-3: An employea® axpo-
sure to uny materisl llsted in cable 2.3,
in any S-hour work shiit of & 4O-hour
wore week, shail not exceesd the 8-hecur
time weighted aversge lmit given for
that material in the table. .

(d Computation formulas:
(1) () The cumulstive expogure for 20
:-bourwrkahm shall be computed as

| EACTACIVA . . . CaTa

whers:

aqulmm u:pnnu-l tor the. worke

5l
ng s

C s ul concentration during aoy Dericd
un-r-ammm EDR remalvs

ER

Tx mldmﬂanmkzmntmw
at the conecsmtratton O

Tha valus of £ shall not exceed the 8-
Licur thme weighted average limit. in table

{Sec. 1910,1000{dt{1}{i}]
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REFERENCE FILE

L, T2, ac Z-3 tor the mawoaal -
volved. .
¢ /1) To Mustrate the formula pre.

¢ 1ibed in subdivision ({) of thiz subpara- |

¢ wwh, note that isoamyl acetate has an .

8~-hour time weighted average lUmit of !

v 100 p.p.m. (table Z-1), Assume  dat

: ¢t ployee is subject to the [ollowing
‘ ;4 sosure:

Two hours exposurs ac (S0 p.pm.
T'wo Bours sxposure at 73 p.pum.
¢  ““our hours exposure &t 50 p.p.m.,

¢ bstituting chis information 1o the
tucmnuia, we have
IX18043IXTI+4X50

=8129 p.p.m
s .
mace 81.28 p.p.m. IS less than 104 p.pm.,
the 8-Nour time weighted average limit,
r-9 sxposure is acceptable,
1 (2) (i) In case of 3 mixture of air can-
I+ mninants an empioyer shall compute the
equivalent exposure as follows:
C Ca
:’ l-a—'di-l- F—
[ Ly Iy La
‘ woere:
Fa ia the equivaleng exposure for the
mixTure.
{2 is the concentration of a particuisr oao<
' onamt,
L 13 the sxposure Umit for thac comtamie
nant, {rom table 1. 2-i, or Z-3,

“"w valus of E, shail not exceed unity
)

(fi) To f{Qustrate ths formuia pre-
scribed in subdivision (1) of this sube

narsgraph, consider the following
‘posuros:
Astenl cone  -hanse time
aaALrALIon weghted
Matarial of S-hour averane
m;

e — . e 2 e e

Acatane Table Z.1) . SSuppm... LOOD.O.00
2-Butsnone i Tabie Z.1) . M o.pm.... 00 p.0.m.
Toluatie ( Tadle Z.2Y..... 9 D.9M.... 200 0.0

! ibstituting in the formuis, we have:
i 1 500 48 40
B =5 e e
1.000 200 200 -
; Ba 20500 -0.235+0200
* Eax03935

Stnce Ea I8 less than unity (1), :heexno-
nre combination (3 within muble
{8} To achieve compliancs with pars. :
graph (a) through (d) of this ssetion. ,
administrative or sngineering cogtrois
ust first be determided and imple-
ented wheneaver (easible. When such ;

compiiance, protecilive squipmens or any
~~her protective measures shall be used
» keep the expasure of empidyees o aur
mitaminants within the limits pre-
scribed in this section. Any equipmenst |
and/or technical measures used (or this |
urpose musi be approved f{or each par-
cular use by a competent induscrial ;
~ygienist or other techmically qualified I
person. Whenever Tespirators are used.
rnetr use shail comply withl § 1910.134.
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Qeccupananal Saiety & Heaith Regarter

Tidte Z2-1- ! Tabie Z-1-Continued
3ybstance D.9.av. me. My : Substance p.0.M.¢ mg Mbs
AosnlilrAvVAR ., ouia ] 380 Chramum, sni. chiramie,
At wiel ., veiaian ] 3 TArOMNONS 3AIL 38 Cf.cncvenamacmnncasvs a3
Aenrie mmdnut T 3 2 Maral anm inend, IS ., ieieiiaerenneaans
et PP ) 2,40 i Cual zer pitch 7nialiies (Pen-
‘\omimutnile . e W R j tene snluble (ragtion) At
Aoweyiens tichlonde. e L % { <" BaP. pheasnthrsae
Dichiororthylens. crammesanan s ACTidine. chrytens. oyren a2
Artvione teicanromute. 4 o Coahyit, mreea) fusne and d at
Acraimn.. . al 0,38 Cupee MBIAe, . . i pnnaantscnsan Al
\er\'lum‘lo-a&m... tamesairaaiveenn 9.3 1husts ane MBS .o el aeaan e svr e 1
AlMEIN=3RIN, . ceenennraanes PP 948 | Cotrmm dUIE 'PW) ueeeiceeaniomncnenasasses 1¢
Adlwt aternge—3kin. . ? 3 Ce3erl) herhictd® . ..y iiseicicacsoarannns 13
Ayl eptnene ... ... \ 3 G resol (all 1somers) —3kin . . =
C Allvigtycidvd sher <AG. 10 “ Crowamdrny ... .oy, - ']
Allylprogyt disul cee 1 [¥1 Cummne=—3kia 245
2-Aminoethanvi, see Ethanol Cianmie ‘53 C R |
e« srecmamacasciiey CyChstsunne 1, 330
2. (X1 3 “yclaamaano X0
AMmona L] 3 Uy Cieve santusare =0
Ammoniam syilamace mm» Cyelghewene ces 2,218
MALAY oo iaiiceianean sesenss saans Sg f'*‘:ﬁ‘tmuldwn. h&:
n-Amyl acreate, vaten ton ) Ceameaee
see-Aniyl sortale. . PO - | 530 DOT - ikin 1
Anline—~3%iIn e, v0n.n 3 19 DDVP-Skin L
mm-um- o, gt —SUIR... e LE ) Decanornns—2kin. a3
y and ds Demetongd - $iaa ., ai
1 TR-2 ) TN, as Dincrtone slcohal (-hydrozy.
ANTU ialpns ka&mmol........ 2 %
&'“m,,m .......... rerresnnvrs &; .lanhmmonaw.

i ¢ compounds (as ANy b vos asrenietvmevanton
.l‘um carermren ‘.’ al HALOMELNRE..c . .erersnsensses a2 a4
AUNDROETeRT L SEI . .. 1 e cosucaeenns a2 Dihorane. aeen [ 3% [ 81

mdll a3 Otburyt pOSSpRaLE <=v=*= 1 1
e [Jitwagy lntithminge. . fimcmeanesadmyeassaa 3
g C e Diehiorbensen®. _...canuee x0
P DHeniorobensene. . . ... oan o <0
: Dichlorodifiyorometitane. ...... 1.0 +, 960
4 1.3 Olenlaro-=S S-dimethyt
Nydantotfl.... ... veevcaven P [ &1
27 | 11Dichiororthans. . ....ccon.an 10D 0
) i 1,2.Dichlorasthylene. ... ..... . X0 v
}eaees 1,000 i € Dichioroschyl ether=Skin... 1§ 2
hunnnld. »e l-m Dichioromethane. ste
CROLIR . 0veenannae Foesaes tova - um;mm.-................. cesonsenmanconni
2 Autanone.. asvesove 08 50 . o , 200
2-Nainty A tlnlyl Cete . c ! bbul«vt-«w U] «
[P o o 1 TR, [ d 0 :.-.~Dlum
Ratvt sermte (A-bButyt scrtace). 150 no horid vsseesnain. scemua
200-BUITL AP« caaveccecpare 200 [ ] Dichim thene 1. 008 , 008
tart-Butyt s0tatl. cocncecesaees W 9:: :;h ¢ _.m... 3% g.,ﬂ
Baty! sleoll. ... cvcavinnanncene 100 ad terrecesemziian
sec-Butyl genhol.......... 130 . Diethylsmne . .. i =
tart-Sutyd alechal. ... 100 x0 Blﬂ,uymm sce Etnyl cthee, P S PP
c Rotyiamine—Skin. 5 18 fusrodiivomonetnsne.... .. . 2
Tarse mﬂm C Digiyeriyt ether DG E)..... [ ¥ -
c:on-r--- _____ a1 Dihydroxybentene, st
n-Bacyl gyesdyt m‘,om_ w =p 2oiaanse BTN
10 pr o 4
MI%ETM..-......... 9 -]
Laiciwh srieasie ; sevnennaipiennianne s sanan
OEIEencciannrionasasonsominmonnine
c.um- 3 4 3
c.mm (SeVIO@aarraranaamararassoranses i‘ o
C i Y o .00 oi ilih'a’("l"" A -
Carbon MONAIIWS. ... caeaennaws s ALY TN e iae o nvnnme $ s
Chiordane—3kiN. . ...cocccincavencoroce a3 Dimethyibenzene. see Xyiene .
Chilonasted cam| Fxia &3 Dimetnyl 12-dibcomo-2.3-db
Chlorinatad 1 oxxda. T g.: ml‘-'ﬂtl" phoupnate. s
cum csmare vhaweroaa s snnE OB v et -1 rarmreasuorsansmeconves
ct:‘ d a1 a3 § Dimetny 3kin..... »
PG g;"ﬂanm [ T ?l % ¢ "‘Bmmt y:n:q:“mm.
h cemcnonms ¥i ke e eemgabereietvanmsasettensnevmzoray
@G hioroacetaonencne 008 ‘a3 lo.l-mmnvlhmmm-hlq... (¥ ;
( v Y da)..
Chiored D $
e exszren i 1w :
a-Chigtobent
mawnantenie mcsm.._.... 008 [ ¥) as
Chiormbmmamethant., .. .acaex 0 Lus LS
C laraay Sbutadiete. So9
(‘Hhmuronc........... ..... eerensmrmrearancranarsasen 3-i
Vi
CHOnes =310 Luree..n wesconscorveonen ' Dionen !
Chiaesdiphenyl t 3 parcent (s Methyione hispheay! .
Chlvaar =310, .. ..ooaes - G3 soeyansge (MO, . . aeicmniiii i e
1-Chlurn, 2, e 0Nty SrODRne, 3 . Diprooyiene eiycol methy!
Emchinrnyaria_.. . retemesatsanssnmsmreannrn Y Y Y Y W =00
3Chlaroeinanci, sea ZLhylans Ot-we, oetyl phthalste (D12
B T L T T ST T ST etyvinesviphtnalael .. 3
Chiarastnyiens, sae Vinyt Endem =360, ... ... k3!
R L febeeemmvassstyesecaean-aseRmEraans Enichiornydnn—skin. 19
&' Chmrolurm \théhiaro " El'N-3kia.... w3
UPCHAIN e eeeraamananan o B 13 F.poxyurupane. see
1-C e LI ToGroBaA x | PTOUYOROTICE , - o aveunmsessnnsanosnartsrasncrnnnmnns
{Rlocotuctin,. .. LR . 23 F.paxy-ld Omﬂml'
c“uomnn-w|‘chlcm 3 Gigendob....... . tamsesemTaTimvececirscacvanane
uutadiene! =Sl .. ... =3 0 Jee foatnaces a¢ eag of tadle.
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STANDARDS AND [INTERPRETATIONS
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OCCUPATIQNAL SAFETY AND HEALTH

(1) Sign specifications. The warning signs re-
quired by subdivision (i} of this subpara-
graph shall conform to the r=quirements of
20" x 14" vertical format signs specified in §
1910.145(d)(4), and to this subdivision. The
signs shall display the foilowing legend in the
lower panel, with letter sizes and styles of a
visibility at least equal to that specified in
this subdivision. -

Legend Notation
Asbastos. ... i iiiiniieiiiaieoae 1" Sans Seril,
Gothie or Block.
Dust Hazard .......cociveevinnanans %" Sans Serif,
. Gathie or Bloek.
Avoid Breathing Dust ............... %" Gothie.
Waesr Assigned Protective: Equipment... A" Gothie,
Do Not Remain InArnUnhu Your Ya ™ Gathie.
Work Requires It. o .
Breathing Asbestos Dust May Be Haz- 14 point Gothie, ~

ardous To Your Health.

Spidng between lines .sh.ali be at least equal .
to the height of the upper of any two lines.

.{2}- Cautlon labels. -

(1) Labeling. Caution labels shail be affixed to
all raw materials, mixtures, scrap, waste.

- debris, and other products containing asbes-
tos fibers, or to their containers, except that
ao label is required where asbestos f{ibers

- have been modified by a bonding agent, coat-
.. ing; binder, or other matsrial so that during
.any reasonably foreseeable use, handling,
. . storage, disposal, processing, or transporta-
tion, no airborne concentrations of abastos,
fibers in excess of the exposure limits pre-
seribed in pa.ragraph (b) of this section will

be: nlemd.

1910.1001(1X3)

(1) Label spodﬁeaﬂens. 'I'ht caution. labels
required by subdivision (i} 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 Asbestos Fibers
Avoid Creating Dust
Breathing Asbestos Dust May Cause
Serious Bodily Harm

706

(h) Housekeeping.

(1) <leoning. 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 f{ibers in excess of the expo-
sure limits prescribed in paragraph (b) of this
section shall be collected and disposed of in
sealed impermeabie bags, or other c.losed im-
permeable containers. -

(i} Recordkeeping.

(1) Exposure records. 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
ieast 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 authumed representatives
of either.

{41 P.R. 11504, Mareh 1.9. 1976

(2) Access. Employse 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)-1)

{45 F R. 38281, May 23, 1980.]

(3) Employee notification. Any empioyee 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 notified in writing of the
exposure 2as soon as practicable but not later
than 5 days of the finding. The employee shail
also be timely notified of the corrective action
being taken.

Caange 12
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