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OCCUPATIONAL SAFETY AND HEALTH STANDARDS
SUBPART G-—-OCCUPATIONAL HEALTH AND ENVIRONMENTAL CONTROL

(Code of Federal Regulations, Title 29, Chapter XVII, Part {910, 36 FR 10466,
May 29, 1971; 36 FR 15104, August 13, 1971; 36 FR 23208, December 7, 1971; 37 FR
332, January 11, 1972; 37 FR 6576, March 31, 1972; 37 FR 11320, June 7, 1972; 37
FR 22139, October 18, 1972; 37 FR 24749, November 21, 1972; 38 FR 10929, May 3,
1973; 38 FR 20074, July 7, 1973, 39 FR 3755, January 29, 1974, 39 FR 12343, April
5, 1974; 39 FR 19468, June 3, 1974; 39 FR 35896, October 4, 1974; 39 FR 41848,

December 3, 1974)

Subpart G—=Occupational Health and
Environmental Control

§ 1910.93  Air contaminanis.

An employes’s exposure to any mate-
rial lsted in table G-1, G-2, or G-3 of
this section shall be lmited in accord-
ance with the requirements of the follow-
ing paragraphs of this section.

{(8) Table G-1:

(1) Materials tith names preceded by

| "CM—Celling Values. An employee's ex-

posure {0 any material in table G-1, the
name of which is preceded by & “C” (e.g.,
C Boron triftuoride), shall at no time
exceed the ceiling walue given for that

(2) Other materigls—8-hour time
weighied averages. An employee’s expo-
sure o any material in table G-1, the
name 0of which is not preceded by “C”, in
any 8-hour work shift of a 40-hour work
week, shall not exceed the 8-hour time
weighted avernge given for that material
in the table.

(b) Table G-2:

12:-19-74

(1} &-Rhour tirne weighted averages. An
employee's exposure to any material
listed in table G-2, in any 8-hour work
shift of a 40-hour work week, ahall not
exceed the 8-hour time weighted average
limit given for that material in the table.

(2) Acceptadie criling concentrations.
An employee’s exposure to a material
listed in table G-2 shall not exceed at
any time during an 8-hour shift the ac-
ceptable celling concentration limit given
for the material in the tahble, except for
a time period, and up to a concentration
not exceeding the maximum durstion
and concentration allowed in the column
under “acceptable maximum peak above
the scceptable ceiling concentration for
an 8-hour shift”.

(3) Ezample. During an 8-hour work
shift, an employee may be exposed to a
concentration of Benrene above 25 p.pamn.
{but never above 50 p.p.m.) only for a
maximum period of 10 minutes. S8uch ex-
posure must be compensated by expo-
sures to concentrations Jess than 10
p.pm. s0 that the cumulative exposure
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for the entire B-hour work shift does not
exceed a weighted average of 10 pp.m.

(¢} Table G-3: An employee's expo-
suwre to nny material listed in table G-3.
in any 8-hour work shift of a 40~hour
work week, ahall not exceed the 8-hour
time weighted average limit given for
tnat material in the table.

(d) Computation formulae:

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

E=CaTo4+CaTs4 . .., CaTs
a8
whete:
K la the equivalent exposure for the work-
ing ahift.

C 1z the concentration during any pariod
of ttme T where the concentration retuains
constant,

T 1s the durstivu lo hours of the expoaurs
at the concentration C.

The velue of E shall not exceed the 8-
hour time weighted average limit tn table

[Sec. 1910.93(d)] 3
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(u) 'l‘o illustrate the formula pre-
scribed in subdivision (1) of this subpara-
graph, note that isoamyl acetate has an
S$-hour time weighted average Umit of
100 p.pan. (table G-1). Assume that an
employee Is subject to the following
exposure:

Two hours exposure at 150 p.p.m.

Two hours expoaure at 78 p.p.m.

Pour hours exposure at 60 p.p.m.
Substituting thls information in the
formula, we have

AX150+3IX T +4 X80

Since 81.28 p.p.m. iz Jess than 100 p.p.m.,
the 8-hour time weighted average limit,
the exposure is acceptable.

(2) (1) In case of s mixture of air con-
taminanpts an employer ahall compute the
equivaient exposure as follows:

=8125 p.pm.

c c c
ozt . —
L, 14 La

-~ Where:

- Em 18 ths equivalent expasure for tha

© S-Butan (Tabls G-
a ?l‘. }

.0 13 the concentraiion af & particular oan-
taminmnt

‘*L Is the exposure limit for that cantami-
aant, fram table O-1, 0-2, or G-3.

:lhemm of E. shall not exceed unity
) To illustrate the formuls pre.
seribed In subdivision () of this sub-

< -paragraph. consider the fallowing

Sxposures:
e Actnal eon-  $-hour time
aantration weighted
Matorial of 3banr averags
sspomre -mln
13
Acetoos (Table G-1)____. » lwn-p.h... 1,000 p.p.m.
1 45 p.pan.... 30 p.p.m.

able G~2)....... €0 p.pIn.... 200 p.p.m,

- . Bubstituting {n the formuis, we bave:

| R =0.5004 032540200
Ea=0928

Bince E. {8 less than ynity (1), the expo-
sure combination s within ecceptable
ltmita.
(e) To achieve compliance with pars-
staph (&) through (d) of this secton,
ative or engineering controla
must first be determined and imple-
mented whenever feaxible,. When such
cantrols are not feasible to achieve full
compliance, protective eguipment or any
other protective measures shall be used
to keep the exposure of employees to air
contaminants within the Mmits pre-
scribed in thiz section. Any equipment
and/or technical measures used for this
purposes must be approved for esch par-
ticular use by a competent industrial
hygienist or other technically qualified
person. Whenever respirators are used,
their use shall comply with § 1910.134.

Tante G-1—Contioued

oty .
Aulylme dichlorida, see 1, 2-
DAchlororthyIenA, ccouoceracimaernarsrvonsasracesans.
Aretviene trtrabromid, 1
Aczalein
Acrylamide—8kin.
Auvlcnurlk—skln

Il chioride L.
Allylglyeidyi ether (AOE).
Allyl propyl disutfide. ....eoee
2. Aminorthanci, see Eth:
€. ..
2 Amk Hal
**Ammonia. ...
Ammonigm sl
mate)
n-Arnyt
TNY) BoPLALS.
,\nlllm—skm .....
Anigiding (0. p-omers) —BKID .- ... .0euns
,\min;%ny snd compounds
13

r3ine -
A:hphn—methyl—Skh .....
Bertom isoluble compounda)..
p-Rentoquinene, see innm-...................
Aenzoyl Caem———————

Beatyi chioride ... ..... i
Riphenyl, ses Diphenyl. .. 3
Aah;;‘hennl A, see Diglyetdyl

P NNNE » o

ow poppp o pEEﬂS 1%

18
1 b ]
[} a7
Bromoform ~5kin. . . a8 5
Butadime (1. >batsdlene) ... 1,000 2,20
'Bcwmhlol. see Butyl mer-
e
M0
ne
)
80
xn
450
0
1]
Ql
™
]
®
1
s
]
18
8,000
»
[ %3
[ 3]
[ ¥ ]
3
(%]
[ X ]
)
[ ¥ ]
b¢ ........... 7 350
o-Chlwolnmﬂluno
malotonitrile {OCBM} 0. 05 ad
Chictobromomeihans. .. =0 100
2-Chilom-1, )—buudhu. se
Chloroprens. ... ..o—...o ereencanan-anen
as
Epichiorhydri P sesasearacvmenan .
u‘.:tsmumu ses Ethylene
Chloroh YN .. .c.se ceceverccacacansrnormnromvane-
cuhmmyl-m. see Vinyl
chionde............... R vewmvoromaemananan
Chiseolorm (trichloro- .
TETRANA] . 0.0 iassomnaes e, - o
1-Chi »n 100
SHMOrODICHN. ... .cuesseeceemnmnn [} a7
"'Mwupr!m (2<hlom-1,3-
butad skin.... = w0
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Substance p.p.m.e  mg./M' S
Chromium, sol. chromic,
chromous ulll [ (.r.. al
Metal nsed. 1

esne, BaP, phananthrene.

ina, Chrysens, PYrens. . .coeeevcenan 02
Cohalt, mets! fume and duss.... ol
c a1

I
[ 4
18
2
L]
M
&
0
€0
200
015
00
n
1
Qa3
Demeton® e o1
Discetone sloohol (4-hydroxy-

c—m-u:y\-umumone! ........ % o
1,2-diaminotchance. ses

Ethylenedtamine. cessrssese sammvmenen
Dlazomethane. 0.2 o4

PADR. .. ..., el a1
Dibutylphthalstee . .covrmrunnsronvrozennnan 5
o-Dlch enzene to X0
p-Dichlorobenzene. . . .... k¢ 480
Dichlorodiiyoromethase. ...... 1. 000 4,980
1 l-mu-lam-b.&dlmuhyi a2
1, l—DI:hloml.huu.. cereverenan 100 400
1,2-Dichloroethylene . .. 00 ™
€ Dichiocoerhyl ether—8kta. .. 13 ©
Dichloromethane, see

Methylenechioride . ... .. ......... [, enevmaranas
Dichioromenofiucromethane. .. 1,000 4,200
C 1.1-Dichloro-1-nitroethane._. .. 10 L]
I.Zka-nl e, See

Propy lenedichl . e nentmverocaroanrmneerionatisan
D!eh)ar’\mmuarnmm. 1000 1,000
Dichlorvos (DDVP)~8kin 1
Dieldrin—5xin. .. 028
)hﬂwlnmlne - »
Dithylem. =6k »
kayklhu !AI l.thyl Clbl‘ -

DA orod IBTOMOmetnant ... .uee s

C Dilycidy] ether (Dot; ..... el 23

Dlhydmxyhml.ne. [

leobutyl ketone. .. ... o e -
yiamine—B8kin, 1] E

Dimethozymetbane. me

LTy T SR P

Dimethy] scetam 10 L3

imethylamiae.... 10 n
Dlmmvl.umuobmun- aon
Dlmnhrlmmm(N-dlmclhyl-

anlline)—8kin. ... .ooeee . 8 23
Dimethylbenzene, see Xylens. accaineaccsvmanreanse eres
Dimeshyl | z-dlbmmo-2.24l-

chiororthyl phoaphasie,

{Dibrom) 3
Dimethylicoramide —8kin 10 »
z.o-mm:xhnnrpnnm o

Diisobutyi keto e eebtstassisammmaverTe ooy
L1 mmnhylnrdmlne—stln. 1
Dimethyiphthalute. . .... H
Dimethylsulfate—Skin......... 1 ]
Dlmgnbcmmo {all isomers)— f
Dinitro-o-cresol—~5kin 6.2
Dinitrotolusne—Skin, 1.5
Diorane (Diethylene

BRI, ...l 380
Diphenyl. .. ... .. - 1
Dlphmylmuhm du.sonr
(see Methylent bisphenyi
D}-ocnnur (’l“;ﬁ R I T [

propylene giy col methy

ether—~Bkin. caeae 100 60
Di-see, oetyl thuhu (D!-?-

ethylheryiphthalate) [ b4
Eadrin—BXin.. . .- at
Fnlchluh dr & 19

EPN—5kin.... sesiensresrasaaseee [ ¥}
1,2-Epoxypropane, sce

Propyleneotide_ ... .. ..iccerimvensimieasaacamnane
2.}-F.pory-1-propancl, see

[ 1T 1 PP Peppee PP R T

See footaotes at ¢nd of table.
56
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Tamz G-2
Acceplabie marimum pesk sbove
#-bour time Acteptabls the enmnﬁt i
Meterial weighted eslling tion for an $-hour shilt,
avarage conesniration
ton Seant
! dursticn

Benis zr.o-mo:..................... o enasana e osveren BPPI, ceneue. 10 mintIleS,
s i R PRRR Bk

lozqu lr\d teryli

Carpop dlsulitds (2!7 l-lﬂ)
Carbon tatrechloride (2.37.17-1087

Ethylens dfbromide (Z37.31=18701... ....... WpP@W.vrenees B . .oeeara 80
Ettiyiens dichiortde (Z7.21-1909) - ooonrv 807 P s 108 PP s

Forxzaldehyde (237.16-1067)

g

$p.pm. 10 p.p-m. -auava 30 0D

Hydrogen fluartds (Z37.23-199) . .
Piooride as dust (237.2-1968), . ...
l.-dalul inorganic compaunds {

Methyl chloride (Z37.16-1000). .. .ec..van... 1®Wp.pm..... 300 P.P. M _ceianaee 30P.PB.ascaas. B nlnu.t- in
ay 3

Mgthiyiens Chlorida (2372-1089)........... 800 p.p.3. .. 1,000 PP . corare B0 PP .. cen lnlnuzm
@y

Organo (ukyl) mareury (Z37.30-1949) ...... l.ﬂ ML, OM ¥ RO "

Btyrene (Z37.15-108) . .......... N N 600 P.P.10 4 acaras llnlml::ln
] oure.

Trichiorosthylens (Z37.19-1967). .. .. 300pp.@D.eunu. § nlzn’ n
way 2 hours.

Twtrachlorostbylens (ZI7.23-1987), do. | ia
any § hours.

Toloans (T37.12- iieerancnassncamse SO0 p p.an. ... 300 p.pm, ven B0 PP, ...... 10 mivutss.

Hydrogen -uma. mm-me)..-. [ROSNIUNIO ARSI - . X- X ORIy 7Y (-1 TR | minate coce
enly 4 po

M

Bubsiance Mppel ¢ Mg/M)

Quam (total dull)......-..l:.?..;l. ...... m’-

Aetodynamic diameter
(unit density sphere)

Spppwn
-1 1]
PN w4 )

this aote refer to the um of

Cristobellie: Use 3¢ the
walue esicuisted from the
connt ar mass formaulee for

uarte.

'l‘adrmnz; Uwsa ¥ the vaine
eakcnlated from the for-
mulee (or quarts.

Amorphous, Including natural

Gistomacesus earth

7810,

Hicatiss (Joas than 1%, crys-
lﬂ\lu alica):

MicK. . cceeanennunmieinsannn
MN ..................
Tak( nan-uhuu--rml -
Tnle(nbnm) Use asbestos
Tnnauu au uk.- nm;
Portiand cement. . -

ar:rotu {naturel)......c..oo
duit (respirnbie {raction
lama then 8% 8100 . cucaneeeeneenen..... 2. 4mp/M?

FLL]

Inert or Nulmnes Dugt:
Resptrabie fraction
Tolal dust. o ooemeemeicnaann »0

Note: Converyion (actore—

WPpefX.3=million purticle per cubic meter
rﬂklﬂ per L.

* Millicns of pariicies per cuble koot of air, based an
ll:P,ll.l;(« samples cv:‘l_’!led by unt—nzld ueth
stica In the lorh
: :rﬂwt deurm'lnc'dh mpm MMP les, tl:.

o Taced In
“ o [ M:‘;ﬂ: et methods bave been
e
430X ph ase contrast mwﬂlﬂc‘uo, A, e fiter method ut

- consencration and nt q
eation of this Umit are to be Pu-mlm:i.w rmmht'h?(.n‘c':felt
Pasing & die-selectar with Uhe killowing charmcteristics;
u-c«mmu< 1% qoarts: i > 1% quarte, use quarts

mie,

The under

sn AEC instrument, I thie reapimable traction of cosl
dust 11 determined with » M RE the figure eorrasponding
o that of 7.4 Mg/M# in the table e cosl dust 4.5 Mg/,

§ 1910.93a  Asbestos.

(a) Deflnitions. For the purpose of
this section, (1) “Asbestos” includes
chrysotile, amosite, crocidolite, tremo-
lite, anthophyllite, and actinolite.

(2) “Asbestos fibers” means asbestos
fibers longer than 5 micrometers.,

(b) Permissible exposure to airborne
concentrations af asbestos Abersg—(1)
Standard efrective July 7, 1972, The
8-hour time-weighted average alrborne
concentrations of ssbestos fbers to
which any employee may be exposed
shall not exceed five flbers, longer than
§ micrometers, per cubic centimeter of
air. as determined by the method pre-
scribed In paragraph (e) of this section.

(2) Standard eflective July I, 1976.
The 8-hour time-weighted average air-
borme concentrations of asbestos fibers
to which any employee may be exposed
shall not exceed two fibers, langer than
5 micrometers, per cubic centimeter of
air, as determined by the method pre-
scribed in paragraph (e) of this section.

(3) Ceiling concentration. No em-
ployee shall be exposed at any time to
airdborne cencentrations of asbestos
fibers in excess of 10 fibers, longer than
5 micrometers, per cubic centimeter of
air, az determined by the methed pre-
acribed in paragraph (e} of this aection.

Occupotional Safety & Heolth Raporter

(c) Methods of compliance—{(1) En.
gineering methods. (1) Engineering con-
trols. Engineering controls, such as, but
not limited to, isolation, enclosure, ex-
haust ventilation. and dust collection,
shall be used to meet the exposure limits
prescribed In paragraph (b} of this
section.

(1) Local erhaust ventilation. (a)
Local exhaust ventilation and dust col-
lection systems shall be designed, con-
structed, installed, and maintained in
aceordance with the American National
Btandard Fundamentals Governing the
Design and Operation of Local Exhaust
Systems, ANSI Z9.2-1971, which is in-
corporated by reference herein.

(d) Bee § 1910.6 concerning the avail-
ability of ANSI Z9.2-1071, and the
maintenance of a historic file in connec-
tion therewith. The address of the Amer-
{can National Standards Inatitute is
given in § 1910.100.

(112) Pgrticular tools. All hand-op-
erated and power-operated tools which
may produce or release asbestos fibers
in excess of the exposure limits pre-
scribed {n paragraph (b) of ihls section,
such as, but not limited to, saws, scorers,
sbrasive wheels, and driils, shall be pro-
vided with local exhiaust ventilation sys-
tems in accordance with subdtvisjon (1)
of this subparagraph.

(2) Work practices—<{1) Wet methods.
Insofar as practicable, asbestos shall be
handled, mixed, applied, removed, cut.
scored, or otherwise worked in s wet
state sufficlent to prevent the emission
of airborne fibers in excess of the ex-
posure iimits prescribed in parsgrsph
(b) of this section, unless the usefulness
of the product would be diminished
thereby.

(1) Particuler products and opera-
tions. No asbestos cement. mortar, coat-
ing. grout, plaster, or similar material
containing asbestos ashall be removed
{from bags. cartons. or other containers
tn which they are shipped, without being
either wetted, or enclosed. or vantilated
50 83 to prevent effectively the release of
sirborne asbestos fibers in excess of the
limits prescribed in paragraph (b) of
this section.

(1) Spraeying, demolition, or removal.
Employees engaged in the spraying of
asbestos, the removal, or demolition of
pipes, structures, or equipment covered
or Insulated with asbestos. and in the
removal or demolition of asbestos in-
sulation or coverings shall be provided
with respiratory equipment in accord-
ance with paragraph (d) (2) (i1} of this
sectlon and with special clothing in ac-
cordance with paragraph (d)(3) of this
section.

(d) Personal protective equipment—
(1) Compliance with the exposure Iimits
prescribed by paragraph (b) of this sec-
tion may not be achieved by the use of
respirators or shift rotatlon of em-
ployees, except:

() During the time period necessary
to install the engineering controls and
W institute the work practices required
by paragraph (¢) of this section;

(1) In work situations in which the
methods preseribed In paragraph (e) of

[Sec. 1910.93a(d} {N{ii)) 4
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TasLa G-1—Contiaoed

TasLs G-1—Continued

Tasce G-1-—Contioued
Substance ppI.*  mEADP Sobetance p.pams  mgMt $abstance Spme g/
Rhod) Hﬁdhﬂo‘nl
X . Methyl (n-cmrl) ketone (2- by a1
Kthanethiol. ses Elhy}nﬂ Hentanone) ..o one & 100 “s ulu...... A g0l
a ‘C’:‘i;u‘m“ 1!{"3;-—!“::.3:..... 0 0 , - cvesa lg
'l-ltmyﬂhmet—ski 740 y! ¥l ketons, see euns
T Elhoryeshyiscrinte ?c.un. o 'm > (a3 B4} eren 63
solve acetate) —9xln. . .ooeeee, 100 0 Molh.vl cellosoive—Bkin..eoooe. 28 80 g sxafivoride. .. . a4
ZINYI00PA. oo raroaaens 400 1400 Mothy! cxlisalve scetata~bkin 33 x iver, mezal and sotuble eat
{-um seryiste—kin 23 1,23 M w“;I c;c""'m‘“’“m‘-.___ 200 2 000 Bodium fuoroscviais (1080)—
18 Methyle 100 4% iy a0
:-‘lhthw ¥ r . 36 0 stibie i.
n tbyl sthyl aetone (MEK), = e *Stoddard soivent..oo1iTTl 2,00
peed Methy! forme 160 330 Btrych e 18
Mﬂllyl Iodlde—dkln [] » 13
20 Methyl mbu:yrearblnol—mn. » wo 00
2 000 Mt:r!:‘yl {sobutyt ketone, e ¢ :
120 ona...
Methyl 130CY SNe18—BNiD . nannnn aom [ Y] 0.28
.;: i.\ihoﬂllyl ml:rumn_.... lg ‘5 Bgliuryl Suoride..... %
Methyl methacrylata_. .
‘1’2 l-{g.hyi propy! kof.?m, o0 2- - %1!“‘5“,“5 32
% C o Mathyistyrena . ...cevee. 100 C - [¥)
c&:f- s Hogharsi ) a3 | Telonam peisds a3
yanats (MD])...nccevanae
" Mg!,vlbdennm: ) . EEPP-GM.. :u
€ X S diiial T i ; $ ) b -
andfor Nitroglycerin—8kin... 2 M - o Buvecaszinnesaoncommnzean
Ethylsne giycol monomethyl c ";",2.,":',{,".{;,‘,?{,",";,.3:{“ 1 ¢ ,x,l.z-Temhrvlm
sther pcetate, s¢e Methyl a2 ay O ] 417
oellosolve i essmvemeteariuaionn o as seeanmranns ) 1) 1. .2.2 'l"un:hhnn kin [
lthﬂm tmtnt— 1 100 400 il
--------- preens % Naphthalens. . 10 ®0
'relnchhtune
Nickel carbuiny Qo001 ax umhbﬂd
: P T e i
anes straet (a8
""" F) :‘ Temhyl e eerrieeeeman
2% .0 ‘l'aumm sthyl M {se PB)— e
{ = Te “h’l‘] ...‘;h}.‘;:--....--.---.-.
....... — 1 t os :
0
Purturyl alcohol ... 12 e ‘mm u.c.&mmopmy;.
Olyecidol (Q&Epoxr-l- 10 »n Tmlmnn. . La
vimamesaveiomesseuvan 1
om‘“ onoochyl tthier, se8 ,.‘} 3 yg :.l
thoxyethanol..... L LT LY TR D
Ouuun @, 08 Azinphos- g 00 Tia (lnorgunie empds.
cerumeronn &0 [ 20 Seuisaanaiecanessacavovateinarrevan {‘
X ssrerremnereees . RS E-;!;h' ) # it ‘:m ’:“
P s e d““m""""m‘“’._"‘“"‘"_m____
B:neh%umm-—éun.... s 0% Ogtachlorousphthalene—gkin. ... . 23 Toxaphene, see Ch
Hexschixonaphthalene—38kln......_.. e 0.2 s inesl Trmeete b CAIDPRRNG. ... .. .reeeeercraccacmaatancaaar .. v
Bexane (n-hulno)._ 500 1, 800 aox Trbutyl ph POTIRR con )
3-Hexunone., 100 .40 1 B lul-"l;'ﬂfhbrwwlncm
1?3 gg o & 'lr 1 'z-rrzehlorm:m‘g":s'klﬁ..... i "&" )
P o 8kIn PN
Hy L 9y | PUsquai-s In =t @1 Trichloromethana, ses Chiaco
c en bromice.......eoven- : 'g Ientaborane. ...e oo naens [ Y. ] :gl Triehloronaphihalens—t §ii T i
10 n as 123Trich 0. ..000ne 200
1 L4 2,980 2,311
Q 0.2 00 L, 000 7,000
2 as 25 1x
1 ] Lo0 (1)
10 2,00
f =) L "
%0 R ol 14,6 Trinitrophenyimethyl-
™o i ? nitramine. see Tetryl
200 t‘ummlum—__Skln.....__.-............. is
L , Ditre (Yapos). - 1 7 Rjofihocryl B P M
nylethiylene, ses —etcmessscasemasannes v
o ->mnyr.ry'ddy| ether (PGE). ) ® furpenund. ... ooooneaneo. 100 b 9
iz h“s thydrazine—Skin. __..... s k] ass
3-;22 ! rin (Mevinphos @ j— o
ae Pbmmé'('e'.‘.r&éi-}ié.&'w' P Y a4 e
“‘ - P '] o el
by o a2 e T 21 Minyloyenios see Acrylonit
T s muhm&.‘:_ 1 "inyl tolgpena... ...
Lex h \fde. i Headn...
T Phorphorus trichloride. (Y 3 ylens (xylol)...
15 Phthalic -nh!drido............. 2 12 ylidine—8kin...
: ;o &1 o chioride fame
Pl'l-‘ LA (?r?l"ll!l-l,‘- . — at {iine oxide fume.. oo
Platinum (Soluble Baits) aa ‘ (aaZr)
Mathorychior.. RN OO T ot T 0NSONRNRS R .02 ) " 1670 Addition.
>MNethaxyathanol, sea Mathyl i +Parts of va parta of contami-
oalkon uuambyvor%-nwc.mm-m Hg pressare.
m-u.rpm milligrams of particulats per cable
{No footnote “c” is tsed to avald comforion with
cuiling valus notations.)
fAD b fon of 8oL more than
koS YTON 0.02 p.p.m.. O¢f P » oay ba T
Methy! slcohol (methanol)...... 200 0 - to svold haadacke.
Mathylaming...cocnccrsnnpennas 10 12 s 18 * As sampled by mathod that dows not sollact vapor.
Mathy! amyl uwhol. e R el P 'l‘w qontnl of ganeral room &lr,
Merdy! eosary cevemeiccaesine ADX—BKIoorssreaaesassensressrecrass L3
{Vinyl dllonde deleted at 39 FR 12343,
April 5, 1974}
3675 Copyrighr € 1975 by The Bureou of Natianal Affairs, Inc. [Sec. 1910.93(a)} Table G-1] 3
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this sctsiien nre cithor techois, Iy uot
feastble ur feasinle n An extent insaili:
cient W reduce W cichorne concenty a-
tlons of sshieztus Nibers Lelow the hipits
preseribed by pararrapl: (b)Y of this
section: o

‘(1) In emsreenei s,

CIv) \ore beth espirators and pere
somyel rotatou are ailowed by subdivie
slons (i1, (. or dif} of tiks suhpuiu-
¥raph, nnd votl: are prasticablo. porsen-
ncl routadion shall be preferved snd used,

(2> Witere A respasetsor 15 permitted by
subparagaph (1) of this peras ranh, it
shiall be relectr 3 from amongs th
proved by Lhe Zuren: of Ain Lienart-
mont of the Inferior, ar the National Tn-
stitute for Gecupatiopal Sufcwy And
ITexlth, Derartment of Hoalin, 2duci-
tion:. and Well2re, ttnder the pmt-.-lom ur
30 CFR Part 11 (37 F.R. 6244, Mar. ..\.
1872), and shali be used in pecorden
with subdivivions (), (i), (i), zand (h‘
of thiz subpsrurranh.

(1) Air parifying respirators. A reusa-
ble or shple iite nlr purifyving resvirator,
or a rospirnic: deseribed i subedivision
2 or €ii) of this subparagraph, ahall
be used to reduce the concentrztions of
alrborne sshestos fibers in Lthe respirater
below the expostire limits prescribed in
paragraph (b of {jus cection, when the
ceiling or the 8-hour time-weightegd nver=
age airbarne concentrations of ashestes
fibers are rcasonably expected to excecd
no more than 10 times those limits..

Uiy Potwercd afr purifying respirators.
A fudl facepiece powered air purifying
respirator, or & powered air purifying
respirator, or a resplirator deseribzd in
subdivision (iil} of this subparaygraph,
shall be used {0 reduce the ceonecnira-
tions of n'rborne atbestos fiberz.in the
respirator below the exposure limits pre-
sctibed in prragreph (b) of this secticn,
when the ceiling or the 8-hour time-
welghted average concentrations of
asbestos fibers arc rcasonably expected
0 exceed 10 times, but not 100 timirs,
thosc limits.

(i1} Twpe“C" supplied-air respirciors,
continuous flow wor pressurc-Cemand
class. A type “C” continuous flow or pres-
sure-demand, supplied-nir respirator
shall be used to reduce the concentra-
tions of nirborne asbestos fiber: (n the
respirator helaw the exporure limiis pre-
scribed In paranraph (b) of this saction,
when the cuiling or the 8-hour tiinc-
weizhted averure airhorne conecntra=

“ tions of ashestos fibers are reusonably

expected Lo excecd 106 times thuss litnits.

(iv) Estabhshment of a respirator pro-
gram, {a) Thet employer shall c¢xtabjish
& respirator program in aceordance with
the rcauircments of the Americanr Nu-
tonal Standards Practices for Respirn-
tory Protection, ANSI ZRB 2-1960, whiich
is incorperatid by reference herein.

b. Sec §1810.6 concerning the avail-
ability of ANS] 283.2-1969 and the main-
tenance oi nn historie flic in conneetion
therewith. The address of the American
National Standards Institute s given in
¥ 1910.100.

(c) No cmplovee shall Le assigned o
tasks requiring the use of respirutors i€,
based upoen his moat reennt examination,
an examining physician defermines that
the employee wiil be unahle to function

- normally wearing a respirator, or thal

1.29-26

thr safety or healtlt of the smplor<s or
othier cmployees Wil By funaired by his
e of & respivatur. Such estplayes ~io
be rotated to wocar jub or rives the
epporlunty (C troteser [0 QT 1=
sitlon whose duties jie s oble to pociorm
afth the same emptaz o, in thesomae gon-
graphieal sred ana witi the satine sonior-
fry, sbtatus, end rate of pay he Juwl just
prior to such tran=fer, if such a dillereni
position Is available. i

13 Sneelal cloteng: The em»loyor
shall provide, and 1074HEe e use of, 10~
ctal clsthing, sueh ns coveialls or ot
vholc boddy clothivs, head coverings,
glaves, and oot coveraugs for any vmi-
ployce exporzd lo nivborne concet:ira-
tions of asbestos Aliers, which excinud the
eetling level piescribaid in paragrapl ()
ol (his seclion.

{4) Change roems: (§) At any fixad
piace of emplayment exposed Lo siticrae
cencentrations of wwneslos flbers in ex-
ccss of the exposurc binits preserios! i
paragraph (b)) of this section, the vmi-
pluver shall provicie chanse roon: for
employces working regularls at the place.

{1i) Clothes lockers: Tho emplorer
shall provide (w0 scparite luckers or €~
tainers for cacii emprioyee, so separaled
or Isolated as to prevint conlainination
of the employee’s strect Llolhes {fro: hLis
work clothes,

4§l) Laundering: 1a) Lau.ndcrm.'r of
asheitos contuminated clothing shafl e
done 50 ag to preveni the release of air-
borne asbestos fibers in excess of {he €x-

. posure limits preseribed in paragrabh (L)

of this section.

(b} Any e:rplaver who gives asbcdo.-_

contaminated clothiiiy fo cnother prisan
for lnundeying shall i=form such petson
of the reguircment in <@) of this subdi-
vision to.effectively prevent the rejease
of airborne asbestos fibers in excess of
the exposure limits jwescrived in para-
graph (b) of this section.

(c) Contaminated clothing shall be
transported in scaled iinpermeable LDAYA,
or other closed, impcrnicable containers
and labeled in accordinee with p.ln’.-
graph (g) of this sectian

te) Method of measurement. All de-
terminations of alrburne concentrrtions
of ashestos fibers shnll be made by the
membrane filter meiliod st 400-420 X
(nagnification) (4 ri*timeler okjective)
with phase contrast iiluminution.

() Monitoring—1<1) Initial dctcrmi-
nafiony. Within 6 months of the publi-
caticii of this scclion, every empiorer
shall cause every place of emplovnichi
where asbestos fibers are releascd to b«
monitored in sucli a way as Lo deterianie
whether every cmpinyea's cxpozure to
asbestos fibers is boluw the limits pro-
seribed in paragraph (Y of this sec-
tion. If the limits arc excevded, Lthe em-
Moyer shall immeodistely undertuke a
compliance program in accordance with
parugraph (¢) of this secticn.

() Personel monitortny—(}) Same-
ples shall be collecicd from within the
breathing rzonz of the employreys, on
mombrane Nlters af 0.8 micromeler pPo-
rocity mounted fn an open-face fHier
hoider. Sampies shall be taken for the
delermination of the 8-hour time-
wetizhted average aitborne concentri-
tions nnd of the ceiling concentraticns of
ashestos fibers.

Copytight £ 1976 by The Bureau of Nationa! Affairs, Inc.
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(i) S_m.mng freauicacy and pattar
After s jy @ delernnaions h.ﬂum
by sulesr ivl 1) of thix paragran
samplen ~ail e of such I'equenny ar
pattern as Lo repressat with ressennt
recurcy the levels of exiwsure of em
p‘ox ees. Inocu oo rhnll the sampling: §

e al bitesvals greater thas 6 montk
for emy;nlopoecs whose exposure L asbasts
nny reemuully be forescen to cxcee
the lmirs. prescribad by paragreph (k
of this : cetion.

€3) Environmental moritcriny——{¢
sampies shall be eollccted from sreis ©
a work eaviroamicent whizh kre represing
Rilve ¢f {he airborae concontratlions ¢
asbestos fibers which moy reach
breathing =one of cinployees. Somplr
shall be collected on o mucibiane Nlte
of 0.8 micrometer porosity mouvnted i
&n open-face fillcy holder, Samples sha!
be taken for the datearination of the &
Liour time-welghted average airboime
coneentrations and cf the ceiling con
centrations of asbestos fiber:.

Uiy Sampling frequency ond patieras
Alter the initial deleaminatlons requtrer
by subparayraph (1) of this parsgraph
samples shall be of such frequency eng
Pallern as to represeni witn reasonably
accuracy the levels of exposure of thy
employees. In no case shall sumpling b
at intervals greater than 6 monihs fos
employecs whose exposures to asbesta
may reasonably Le foreseen to cxzacé
the exposure Mmits prescribed in para-
graph (b) of this section.

(4} Employee observation vf mnonitor-
ing. Aflccted emplovces, or their 1ep-
resentatives, shall be given a reaszonable
opportunity v observe any monitoring

. required by this parsgraph and shall have

access to tlie records thercof,

() Cautiun signs and labels. (1) Cau-
tion signs. (1) Posting. Caution zicns
shall be provided and displayed at each
locetion where airborne concentiations
of ashestos fibers may be in vxcess of the
exposute litmits prescribed in paragrazh
{b) of this section. Sizns shali be posied
at such z distanee from such a location
so that an employee may read the signs
and take necessary protective steps Le-
fore entering (hc arex marked by the
stens. Signs shall be posted at all ap-
proaches to urcas containing exsessive
concentrations of airborne asbesios
fibers. .

1) Sign specifications. The warniig
sics-reguired by subdivision (1} of this
subparagraph shall conform to thc re-
quirecments of 20°‘ x 14°° vertical format
signs specificd in § 1910.145¢(d) (4), and
to this subdivisiot. The signs shall dis-
play the following legend in the Jower
panel, willh letter stzes and styles of &
visibility ut lcast equal to thet specified
in this subdivision. .

Legend Nvtation

ASHUELOS nenecncommmmesaa 1" Sanz Serif,
Gothlc ot
Dionck.

Dust Hazard. oo oeeme e 3%’* Saas Serif,
Qothle or
Blox-k.

Avald Bresthing Dust... % °* Gathic,

Wear Assigned Prolective 137 iothie.

Enuipmcunt.

Do NolL Remain In Arca I4* Gathic.
Unless Your Work Roe
quiras It,
{Sce. 1910.1001{g) {VHu}] i3
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REFERTNCE FILE

Notittur
14 petut Gothle.

Legenst
Breathing Asbestma Dr-l
sy De Llacardous 'fo

XYour. Heelth,

Bpacing betrvcen bres shall Le nt least
equal " to thin Lietglit of (he upper of Any
two lines,

(2) Cauvfion labele— () Lat-Jiag. Cau-
tion labals shall 2 olix«! tu all raw
materials, mixtere:, scrav, wacte, dahris,
and other producz- containlue asbestos
fibers, or to thelr contuilers, oxe
no label is required wiisre rr
have becn madified by o boding eyrent,
coating, binder, or ¢ihier mrtorial co that
during ony rearqnisbly foreisozble nse,
handling, storgpe, disposl, rreressing, or
trarsportatian, no ujrhorne cnneentra-
tions of asbertas Nvers in enezzs of the
exposure limits pre: seived in parcgraph
(b} of this section will be relzrsed

1) Label spoeificaitons. The cantion
Inbels requircc by aubdivision (1} of this
subparagraph shall Le print~t in letters
of sufficient siec and contlrrst s L0 he
mdm Iy visible and leZitle, The iabel shall
state:

. Caumorn
Containg Asbastos Plters
Avold Creating Durl
* Breathi:g Asheates Dust Moy Cause
Serious Dodily Harin

(h) Housskeeping—-(1) Cleening. All
external surinces in eny place of ermploy-
ment shall be malnteined frec of accu-
mulations of asbestos Abers if, with thelr
disperston, tnhere w-.uld be BN exccssive
concentration. -

(2) Waste dtspo.tal Anbstoa ‘waste,
serap, debrls, bags. containers, equip~
ment, and ashestos-contaminated cloth-
ing, consigned for disposal, which may
produce in any rcxsonnhly foreseeable
use, handling storage, "processing, dis-
posal, or trans'.iortatlun alrborne concen-
trations of usbestos fibers in excess of the
exposure liniits prescribed in parsgraph

“{b) of this section shall be collected ond

disposed of in seal'-d tmiperracable bogs,
or other closcd, Impermeabie containers.
" (1) Recordkeeping—(1) Exposure rec-
ords. Every employer shall maintain rec-
ords of any personal or environmental
monitoring required by this section. Rec-
ords shall he maintained for & pertod of
at lenst 20 years and shall be made avaijl-
able upon request o the Assistalit Scc-
retnyy.of Labor for Oceupational Safety
and Heallh. the Director of the National
Institute for Owcuputional Safery and
Health, sapd to authorized represcnta-
tives of either.

191010010 1) amended at 41 'R 11505,

farch 19, 1976}

(2) Employees access. Every employee
and former emiplovee shaill have reeson-
able access to any 1vcord required to be
muintained by suhparagraph (1) of this
paragraph. which Indicates the en-
ployece's awn exposure Lo usbestos fibers.

-'(33-Emplovee notification. Any em-
ployee found tv have been expused at any
timo to airuorne concentrations of asbes-
tos Nbers In- excess of the lhults pree
scribed In paragraph (b) of this secilon
shall be notificd in writing of the expo-
sure as soon as practicable but not later
than § doys of the Nnding. The employec
shaill niso be timely notified of the cor-
rective action Leing trken.

(9 2recical examinelion:~1) Gen-
cril. ik eniployer shall previsc of innke
availatle nt hiz cost, medical cxamina-
tions relative to exnposure to ral-estos re-
qrired by this paragrapin,

{2) Preplccament. Ti:e emplover cuell
provide or make availalle to wnch of his
eniployers, within 30 culendar days fol-
lowing his drst cmployment in an
occcupnilon expozed to rirborne con-
centrsiions of asbeatns fibers, a cominru-
heastive medicol examination, vhich ohiall
include, as a minkthwmn, a chist rcents

fouszrenn (postorior-anerior 14 x 17
inches), a history to elicit sympteme-

stology of respiratory difcase, ond
puimoenary function tests to include
foroced vital cepacily (FVC) and faresd
expirstory volwae at 1 secend (FIEV,,),

(3 Annval ezgminaiions. On or b=
fore January 31, 1972, and ot lrest an-
nutlly tacreafter, every emplover shall
provice, or make avall:-ble, coniprehen-
sive medicul eraminations ta ¢.ch cf his
employecs engaged in occupations ex-
posevd to alrberme concentrati-nis of As.
bestes fibers. Such annual eramination
shall Include, as a minimuin, a chest
rocnigenogr am (posterior-anterior 14 x
17 Laiclies), a historv-to ellcit sympinia-
atoloey of respiratory’ diseuse, snd
pulmonary function tasts to include
forced vitul canacity (FVC) and fooeod
expiratory volume &t 1 second (FEY.J).

(4) Termination of emnplorment, The
emnmoyss shall pravide, or mek=s Rvntl-
able, within 20 calercur days bafore or
after the termination of employment of
any employee eaitgagsd in an eccupation
exposed to alrborne concentrations of
Rsbestos fibers,'n comprehensive medical
examnination which shall include, as &
minimum, a chest rochtgenogram (pos-
terior-anterjor 24 x 17 inches), a history
to elcit symptomatology of respirdtory
disease, and pulmonary funciion tests
to fuclude forcoed vital caprcity (FVC)
snd forced expu'atory voluine st 1 secand
{FL:Vi.).

(5) Receni examtnations.”No medical
exemination iz required of any cm-
ployce, if adequate records show that
the enmpioyre has been examined in ac-
cordance with this paragraph within the
past 1-year vorlod.

(6) Medical recoras—(1) Mainte-
nance. Einployers of employees examined
pursuant to this paregraph shall cause
to he ineintatned coaplicie and acenrite
records of «ll such modieal cxaminae
tions. Raocords zhatl be retalned by
employers for at least 20 years.

(1) Access. The contents of the rce-
ords of the medical examinntions
required by this paragraph shall e tnece
available, for inspection and copying.
10 Lhe Assistant Secretary of Lahor for
Occupational Safety and Healli, the
Director of NTOSH, wo authorizerd physi-
chans and medical consultants of eitner
of thiem, aud, upon the request of AN -
rloyse or iormer cinployee, Lo his physi-
Stan. Any physieian who conducts -a
mediczal exaniuation required by this
parazraph shall furnish to the employer
of the exumined employec all the infor-
matlon specifically required by this
paragraph, and any other medicsl in-
formution related to occupaticnal ex-
pqaure to asbestos fbers.

Occupational Safety & Heolth Reporter
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§ 1910092 Coil tar picly volatiles; in-
terpretition of torm.

As used in See. 1910.1000 (Table Z- 1, cnal

tar piich voistites fnclude Lt fused polye

2iie  hydroecrbons  whish  volkillize

from the ¢lsidiation residues of conl,

petroieum, vood, and other organic mat-

tee.
|27 FR 23749 Effective November 21, 1972}

For jhe fuo:
sl ey
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£ 19101033 4-Nitrobiphenyl.

(a) Scope and applicetion. (1) Tuls
grction appiles to any arza in which
d-Nitrobiphenyl, Cheimical Abstracts
Bervice Reslstry Number ¢2933 15 mavu«
factured, processed, repazkerncd, re-
lensed, handled, o stored, Lat siall not
apnly to transshipment in sealed con-
tainers, cxcept for the laboling require-
ments under paragrapas (e) (2), (3), and
(4) of this section.

(2) Tiés section shell nat apply to

old or lMquid mixtures containing lass
thrn 0.1 psreert by welght or volume of
4-Nitrobiphenyl.

(b) Depnritions. For the purproses of
this saction: (1) “Abgzoluie filtcr” is one
capabhle of votaining 99.97 percent of a
mono disperse serosol of 0.3 um poriicles.

(2) “Authorized employre” means an
employee v hiose duties require him to be
n the reguiated area nnd who has becn
specificelly cesigned by the employer.

(3) “Clcan change room™ means a
yoorz where employces put on clean
clothing and/or protective chuipment in
an entiranment free of 4-Nitrob!phenyl.
The c¢lean chenge room shall be con-
tiguous to and have an eutry from a
shower room, when the shower room
fnciltties cre otherwise rcqulred in this
gestion.

(4) "Closed system’ means An opera-
tion Involving 4-Nitrobipheuyl where
conteinment prevents the relcas: of 4-
Nitroblpheny! into regulated areas, non-
reculated areas, or the external environe
ment.

(5) “Decontamination” means the in-
sctivation of 4-Nitrotiphenyl or its safe

disposal.

() “Director” means the Dlrector,
Notlonal ~Institute for Occupational
Safety and Fenlth, or any person di-
rected by him or the Secrotary of Heallh,
Education, snd Welfare to act for the

Dircctor.

() “Dispo:nl” mesns the safe re-
moval of 4-Iitrobipheny] frora the work
environment,

(8) “Emcroency” means an unforseen
clrcumstance or set of circumstances re«
sulting in the relesse of 4-Nitrobipheryl
which may resuit in exposure to or con-
tact with 4-Nitrobiphenyl.

(9) "External environment” menns
any onviromment external to regulsted

and nonregulated arens,

(10} “Isolated system™ means s fully
enclosad structure other than the vessel
of containnent of 4-Nitrobiphenyl,
which ix tinpervious to the passage of 4-
Nitrobivhenyl, and which would prevent

[(Sec. 1910.3003{bI {101 14
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