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INTERNAL LETTERHEAD

TO naAME AND LOCATION!

See attached list

REFERENCE NO,

FROM :xamE AND LOCATION! REFEAENCE NO. Satg

Mr. Charles S. Laubly - New York CSL:75-10 9-5-75

This copy of Guidelines for Industrial Hygiene is
submitted to acquaint you with our recommended practices and
procedures for monitoring worker exposures to solyvent vapors
and gases in our plants. The procedures outlined are con-’
sistent with good industrial hygiene practice and meet the
present requirements of OSHA.

The Corporate Medical Department will be glad to
assist you in implementing the monitoring program in your
plant. We would appreciate any information regarding the -
monitoring program presently in force in your plant.

gt

&
r

L LRty

Charles S, Laubly
Corporate Manager
Industrial Hygiene

" csL:rd
Att.,
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GUIDELINES FOR INDUSTRIAL HYGIENE

The added emphasis on occupational health. in OSHA brought upon,
in part, by the asbestos, carcinogen and vinyl chloride standards means
that we are going to have to do more monitoring at the plant level.

The Corporate Medical Department has made plant surveys to de-
termine exposures to noise, dusts, fumes and solvent vapors, and will
continue to aid in evaluating any exposure that presents a potential
occupational disease hazard., However, the Corporate Medical Department
cannot carry on the complete monitoring program prescribed by the OSHA
standards--this must be done at the local level.

Public Law 91-596 better known as the "Occupational Safety and
Health Act of 1970" at the present time requires monitoring only for ex-
posures to asbestos (1910.93a) and vinyl chloride (1910.33q). However,
in Section 5 (a) of the Act, it is implied that each employer should de-
termine the level of exposure of each employee to workroom contaminants.
To be more specific Section 5 (a) of the Act states that “Each employer E% :
shall -- )

(1) furnish to each of his employees employment and a
place of employment which are free from recognized
hazards that are causing or are likely to cause
death or serious physical harm to his employees;

(2) comply with occupational safety and health standards
promulgated under this Act".

Section 5 (b) of the Act states that "Bach employee shall comply with
occupational safety and health standards and all rules, regulations, and
orders issued pursuant to this Act which are applicable to his own actions
and conduct.

In addition, Subpart G - Occupational Health and Control, 1910.93, Air
Contaminants of the Rules and Regulations states that, '"an employee's
exposure to any material listed in Table G-1, G-2, or G-3 of this sec-
tion shall be limited in accordance with the requirements of the follow-
ing paragraphs of this section". (See attached pages 1-6).

Many of our plants have been monitoring the workplaces where there
are exposures to materials covered by the present standards and to those
materials presently in Tables G-1, G-2 and G-3. 1In most instances, where
a monitoring program has been established, the Corporate Medical Department
has been~instrumental in implementing the program and will continue to do
so. However, it is not possible for the Corporate Medical Department to
have on-going programs for each plant. Therefore, it is suggested that the
following guidelines be used to conduct the monitoring programs at our
plants:
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1.

Chemical indicator tubes certified by NIOSH may be
used for determining exposures to those materials in
Tables G-1 and G-2. Indicator tube suppliers such
as Drliger, Gastec and Mine Safety Appliances supply
NIOSH certified tubes for materials such as CO, COj,
Cl, H2S, NH3 and NOj, to mention a few. However, in
most situations, until chemical indicator tubes are
designated as a satisfactory monitoring device by an
OSHA standard, the tubes should be used only as a
means to identify a problem and not as an analytical
tool.

At the present time some industrial hygienists are
using chemical indicator tubes for evaluating ex-
posures to materials found in Tables G-1 and G-2.
However, these evaluations are made only after a
specific tube has been calibrated for the material
involved., Until such time that we can calibrate
chemical indicator tubes, or NIOSH certified cali-
brated tubes are commercially available, any chemical -
indicator tube should be used only in the manner E%
stated in the paragraph (1) above.

Worker exposures monitored and evaluated by methods
consistent with good industrial hygiene practice should
be the ultimate goal of our monitoring programs. As
mentioned previocusly, the Corporate Medical Department
will assist the Celanese plants in their surveillance
of occupational health hazards by initial surveys and
periodic evaluations of exposures, but routine moni-
toring is best done on a regular basis by plant per-
sonnel selected by management from among those most
knowledgable and in keeping within their work assign-
ments.

Plants conducting or planning their own monitoring pro-
grams should contact the Corporate Medical Department
for guidance relative to acceptable industrial hygiene
procedures.

Analytical work for monitoring programs is best done on
site, but in most instances this is not possible. At
the present time most of the analytical work is done by
a laboratory accredited by the American Industrial
Hygiene Association. Any proposed analytical work for
industrial hygiene evaluations should be reviewed by the

— Corporate Medical Department to assure that the methods

of analysis are consistent with good industrial hygiene
practice.
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Two of our laboratories have expressed an interest in
accreditation by the American Industrial Hygiene
Association; but until such time that these labora-
tories are sccredited, any analytical services for in-
dustrial hygiene monitoring which includes sampling
‘methods and laboratory procedures should be reviewed
by the Corporate Medical Department.

5. The attached sampling sheet is a suggested form for
recording the data significant for -an industrial
hygiene monitoring program. :

If you have any questions or comments, please c&ntact
the Corporate Manager, Industrial Hygiene,

e
A ~'..-.;%M

I
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(o) Table G-1:

Dtert-Butyitoluens............. 10 60
. . . Calcium arsensta............ cerarsaceseases 1
(1) Materials with names preceded by “C"—eiling g-émrgh%ldo ------------------------ 5o s
values. An employee’s exposure to ANY  CarbAry! (SOVID ®oerennnnmreeeene s e TR
material in table G-1, the nume of which (o701 177 SO 3.5
15 preceded by a “C" (e.z., C Boro . Carbon dioxide............ ceves 5,000 9, 000
€ A ) £y ron tr Carbo 1d 50 85
fluoride), shallat notime exceed the ceiling  Ghiordanec Sk -<o  srasrrroesereseesres 0.8
value griven for that material in the table. Chlorinated camphene—Skin............... 0.8
phlonn.ted diphenyl oxide................. 0.5
(2) Other materials—8-hour time weighted ~ (GhloFiRe .0ooooonnnnnns i s
averages. An employee's expusure to any C Chiorine trifluoride. . ....... 0.1 0.4
material in table G-1, the name of which’is cgﬁlomgé%ehyde ---------- 1 3
not preceded by “C", in any %-hour work a-Uhioroacetophenone
. P e STV ST WOER - (phenacylehloride). . .o eeee... 0.3
shift of a 40-hour work week, shall not ex- cé‘?ﬁ’,ﬁ'&:ﬁ,’,’:&"’{,’,ﬁ’:&@;m@ 0.05
ceed the K-hour time weighted average benzene). .......... ceeesracan 73 350
given for that material in the table. *gﬁgﬁ’ob&"‘:ﬁy?ggsm 0.08 0.4
Chlorobromomethane. .. 1,050
* ZChloro-1,3-butadiene, sce
TABLE G-1 Chloroprene........lveeececatecesnccccnsaccasessonean
Chlorodiphenyl (42 percent
Sub y cﬁ""é&‘ﬁ.’&“sf‘&"“"‘i """"""""""
ubstance p.m.e JM3 s or eny percen
»p me./M Chlorine)—SKiN.....ccoeveevcecscecenense 0.5
-Chlorn, 2, 3-+pozypropane, sce
Acetaldehyde.................. 200 360 Epichlorhydrin...........ccoeemcciiiiannenas earanneas
Aceticacrd.......ooicnuiannnnnn 10 25 2-Chloroethanol, ses Ethylene
Acetic anhydride............... . [ 20 chlorohydrin.......... wasecsasnanane easavansccanaens
ACetone. . ... iiiiienaeannn. 1,000 2, 400 Chloroethylens, see Vinyl
Acetonitrile. ... ... .......... 40 70 chloride. ... .co.vreicicnccnssoscoccaasancscoanncnnacss
Aocetylene dichloride, seo 1, 2- C Chioroform (trichloro- -
Dichloroethylene. ... ..ooviimreeeenscoonennneananon methane).. . ..cooennnnnn csees 20 240 p=
Acstylene tetrabromide 1 4 1-Chloro-1-nitropropane........ 2 <100 -
Acrolein,.......... 0.1 0.28 Choropierin. . ...eeeunsnzs R o1 0.7
ﬁgg}gm:’gﬁ:ﬁgg"n 4g- 3 Chlaroprene (2<chloro-1,3- -
AldHn—Skin. ... 0.25 butadiene)—Skin............. 25 90
Allyl alcohol—Skin 2 5 Chromium, sol. chromic, .
Ally! chloride 1 3 chromous salts as Cr......... terecasnons 0.5
**C Allylglycidy! ether (AGE). 10 45 . Metal and insol. salts. ....coccevinicnnnnaas 1
Allyl propyl disulfide.......... 2 12 Coasl tar pitch volatiles (ben-
2-Aminoethanol, see Ethanol- zene soluble {raction) anthra-
BINNB. e eet ittt creneeaar e aeeeaaannaas cene, BaP, phenanthrene,
2 Aminopyridine..._... .. 111 05 2 acridine, chrysene, pyrene................ 0.2
**Ammonia................... 80 3 Cobalt, metal fume and dust............... 0.1
Ammonium sulfamate (Am- Copper fUme. . ...coreveverrrreiacencencanas 0.1
17 15 Dustsand Mists............... vecessnasan 1
n-Amy! acetate................. 100 525 Cotton QUSt (FAW).eueveeeenacennrenrooannnn 1
sec-Amyl acetate............... 125 650 Crag® herbicide. . ... ...ccouvinevnnnnnn... 15
Aniline~S8kin............:...... 5 19 creso?(.ll {somers)—Skin...... 5 22
Anistdine (o, p-isomers)—Skin.............. 0.5 Crotonaldehyde.........c...... 2 6
A?grg?r)w and compounds o5 cumene-s"g‘ﬁ""s'iiﬂ ........ 50 ug
£ 5 ) RN d L] {1 VN .. ’
ANTU (aiha naphthyt e ) —SIn - - TR 10
LRIOUTPA) L et e cranaa 0.3 Cyclohexanol............. reeeen 50 200
Arsenic and compounds (as AS) 0.5 Cyclohexanone. ... .coecceaeann L 200
Aainposirethyl ki 2" 03  Gyclonexene.................. e I
Bartlum (soluble compounds . 0.5 2c y‘leopentad T, 10
p-Renzoquinone, see Quinone. ... ..o . .. ........ DD T8RN, oo omenrrooaeeoenaoaanaos 1
Benzoyl peroxide. ............ - ] DDVP, 50 DIchlofv0Se ea. cveeeeeennneneaareanaaneacnn
Benzyl chloride. ... ....... ... 1 ] Decaborane—Skin.c............ 0.05 0.3
Riphenyl, see Piphenyl.... ..o oL Demeton®—8XiN....oereneecean. cremeanans 0.1
Bisphenol 4, see Diglycidyl Diacetone alcohol (4-hydroxy-
Roton agide. S TTTTIr s S 4-methyl-2-pentanone)........ & 240
""""""""""""""""" 5 1,2-diaminoethane, see
C Boron trifluoride............. 1 3 FthylenedIAmine, .. o.oneeeeaeeenooeeemanamaeacanseses
g;omme """""""""""" - 0.1 0.7 Diazomethane.... 0.2 0.4
omoform—Skin.............. 0.5 5 ibo 0.1 0.1
Rutadiene (1, 3-butadiene). ... 1,000 2,200 Dibotriohthaiste " 5
Butartwthiol. see_Butyl mer- ° c o_“‘) c}?lo:'ol‘):nzsne """ i 300
(533 312112 S SN U - -
2-!!13:\nnm' ..................... 200 500 p-Dichlorobenzene............. 75 450
2-Rutoxy ethanol (Butyl Cel- Dichiorodifiuoromethane....... 1,000 4,950
l0$0Ive)~SKin ......ccceunnnn 50 . 240 1,3-Dichloro-8,5-dimethyl
Butvi acetate (n-huty} acetate). 150 710 AYAANLOI e e eeeeeenrnovennnneneacennn vee 0.2
sec-Butyl acetate. .............. 200 950 1,1-Dichloroethane. . ...... veeee 100 400
tert-Butyl acetate....cooo.oe.-. 200 950 1.2-Dichloroethylene 200 700
Butyl alcohol.......... s 100 300 W2 VIeNe. ..o \-enees %
sec-Buty! alcohol. .oeurennennn.. 150 450 C Dichloroethy! ether—Skin. .. 15
tert-Butyl alcohol. .eeeeennnn... 100 300 Dichloromethane, see
C Butylamine—~Skin........... 5 18 Methylenechioride.......... veronnaneenn eesmcvceenasan
Cc éerré-f)lurés{‘l"c\hromate (as a1 Dichloromonofiuoromethane... 1,000 4,200
£ Ll =] < | 1 DO PRI . R R .
s Butyl giveidy sifer (BGEY. 35 70 O iDichilore L ltrosthent..... 10 2
yimercaptan.......c.eu.. “Propylenedichloride. ... cevessecaans 004373




Ethylene glycol monomothyl

TABLE G-1—Continued ether acstate, ses Methy!
cellosolve acetats...
Ethylene imine—8kin
Substance p.pm.e mg. /M Ethylene oxide
Etil)\ éjt‘clilno cgloﬂde, see
Dichlorotetrafluoroethans....... 1,000 7,000 Peaoroethane.. ... .
o —— vl i ;
Dieldrin—Skin.....cocvnmniennnnns T s Ferrovanadium dust_.. 1
Diethylamine.............cooae 5 Fluoride (as F) 2
Dmgy}anr:mo eth%r:tr)’l-lSkAn. . 10 50 FIR0EIRe. oo iTrar ey by
Disthylether, see ylether. oueeeeniaraceionnncccans o e itesesasectas s nrnsccacas .
Difiucrodihromomethane........ 100 260 ;%rgﬁ&loromethane 002 ﬁog
C Diglycidyl ether (DGE)..... 0.6 28 Furfural—Skin. - ...lo s 20
Dihydroxybenzene, see Furfuryl aleohol........0000 000 & 200
Hydroquinone....ceecvcvanncee soveees LILTTIETESIIL . Glyclido! (2,3-Epoxy-1-
Dilsobuty! ketone.......c....... L 290 P %0 150
Diisopropylamine—Skin....... 5 20 Grycol monoethyi ether, see
Dwtlhqxi’methlneo see 2-Ethoxyethanol.......... ceneen ereeceentenaanannn
ethylal....... ceseectsi-tetmtateasessente a
Dimethy| scetamide—8kin..... i0 3 Outhion @ e Asinphos-
Dimethylamine.....ccceouuen.n 10 18 H‘{nmm."__:::'.__"_""___.__"._"'_:. 0.8
Di}r(ne‘tgylaminobemne- Seo Heptachlor—38kin.. . . oeeeimneee. o oo, 0.5
......................... veccesrersesecotaven i1 -h RN ,
Dlmﬁ}h)')lansﬂkl?e(N -dimethyl- 5 28 nii’&?ﬁ:”m‘&zﬁ&ﬁt‘l‘ kin........ 50(1) 2 o?g
aniline)=-Skin.....cooeeannnn. 1
Dimethylbenzene, see Xylene.....oooeocncecana... H:::‘,,’;‘?{,°R:,".’,‘E§;‘ lemSkln """ 500 """ 1 308 2
Dimethyl 1,2-dibromo-2,2-dl- 2-Hexanone. ... ..ooooeioins 100 '410
chloroethyl phosphate, ’ 9 Hexone (Methyl isobutyl
(DIbrom).........ccooieesancens SSTYOITES KOLONE).eenn ' ieeerenreancanns 100 410
Dimethylformamide—Ski 10 30 sec-Ilexyl acetate 50 300
2.6-Dimethylheptanone, see Hydrazine~Skin_._.. .0 00000 1 1.3
Diisobutyl ketone.........cceiiiiierioiacancianaannn. Hydrogen bromide............. 3 10
1,1-Dimethylhydrazine—Skin... 0.5 1 C Hydrogen chioride............ 5 ?
Dtmﬂhylﬂhthahte -------------- woeccennns § Hydrqen cyanide—Skin_...... 10 1l &
Dimethylsulfate—Skin......... 1 5 Hydrogen peroxide (909).. ... 1 LEE
Dinitrobenzene (all isomers)— Hydrogen selenide............... 0. 08 < 0, Fh
BRI oo cia el 1 HYdroquinone. oo.oeveeeeessenceaneennnans 2t
Dinitro-o-cresol—8kin.....covviiieaiennn.s 0. C Todine 01 1 .
Dinitrotoluene—8kin. . ... cvreecicncannaan 1 Iron oxide fume. NSRS .10 ¥
Dioxane (Diethylene dioxide)— Isoamyl acetate.. TR . 528
P ez nacees 1. i Isoamyl slcohol.. 100 360
Diphenyimethane diisocyanste ggbgg, :f::f,g?:' },5,3 ;gg
(see Methylene bisphenyl Isophorone. .... 28 140
fsocyanate (MDI).c..ocoiiiiiiiiiririnietcanennnnnnt Isopropy) acetat 250 950
Dipropylene glycol methy! Tsopropyl alcoho 400 980
Diswe ougl phivaisie 0ia " ¢ %0 Iopropylamine. : 12
ethylhexviphthalate) oo .coviicciacinannae 5 sopropylet sgg 2 ,1,%
Endrin—Skin - jir e i by 0.5 0.9
tpichlorhydrin—Skin.......... Lnd nrsennto ...................... reeonenn 0.15
EPN—SKin.........-ccoomiemencenncannaeen 0. Lindane—Skin.......000 eveeeneaoaons 0.5
1,2-Epoxypropane, see Lithium hydyide. ceeeeoeeeeeemenneneoonons 0. 025
Prop)lgneoxkle. s etecccasecacesaccees cssecnccaccencas L.P.G. (liquided petroleum
2,3-Epoxy-1-propanol, see 1O UGV 1,000 1,800
Glyeldol.. coenn e iiiiinennevaeneriiiiineneanas Magnesium oxids fams. ......o0eew.... oun 13
Ethanethiol, see Ethyimer- Malathion—Skin......... cevecessacnasecnn 18
CAPLAN e e encnnrvnensacascnccanscsascsaenavenanressns Mllelc snhydride............... 0,25 1
Ethanolamine........ceceveen. 3 (] ness......... esssvrevecane csmecone vee 5
2-Ethoxyethanol—Skin......... 200 740 Muuy 0x1d0. ..o raennncncanne 25 100
2-Lthoxyethylacetate (Cello- Methansthiol, ses Methyl
solve acetate)—Skin..... eesss 100 540 mercaptan. .....eeuueenene eeteoarsacancsecatacanacnns
Ethylacetate. .. ...ccccceaeeenn 400 1, 400 Methoxychlor......oueveeeiiiananacnnann 15
Ethyl acrylate—Skin.......... 25 100 , 2-Methoxyethanol, see Methyl
Ethyl alcohol (ethanol)........ 1,000 1,900 cellosolve......coeeueunnn... PO evoveasassonan
Ethylamine..........cccece.. . 10 18 Methyl scetate......cececeaasl 00 610
Ethyl hsefl:-g.r:ylt:etone) ¢ 2 130 Me!:y} tcety::m (propm).... 1,000 1,650
methyl-3-heptanone)ece.aea.. Methyl acet pldl
. Ethyl benzene. ......... . 100 433 :nixyturee(gf g ........... ) 1,800 -
Ethyl bromide.......... ;. 200 890 Methyl lcryllte-s .......... 10 35
Ethyl buty! ketone (3- Methylsl (dimethoxymethans).. 1,000 3,100
Heptanone) ... 50 230 Methyt aleohol (methanol)...... 200 260
Ethy! chloride. 1,000 2, 600 -Methylamine 10 12
Ethyl ether.. ... 400 1,200 sthylamine............. eerse
Ethyl formate.... 100 300 Methyl amyl alcohol, ses
C Ethyl mercaptan.. 10 28 Methyl {sobutyl carbinolecac.ccnnennnaennnnnaa. —eean
Ethylsilicate. . ... coaeecnune. 100 850 Methyl (n-amyl) ketone (2-
Ethylene chiorohydrin—Skin. . S 16 Heptanone)..eeeeececenccenen 100 485
Ethylenediamine.. ... ........ 10 25 C Methyl bromide—8kin....... 20 80
Ethylene dibromide, see 1,2- Methyl utyl ketone, see 2-
Dibromoethane....c...c..cveerrecnccannn eecstevecacaas Hexanone
Ethylene dichloride, see 1,2- Methyl celiosolve—Skin.. 25 80
Dichloroethane. .....cceccaccacencecccnevsocace eoseene Methy! ceilosolve acetate—Skin 28 120
C Ethylene glycol dinitrate - Methyl chloroform. .......ceceee 350 1,900
and/or Nitroglycerin—8kin... 40.2 1 Methylcyclohexane. - . 500 2,000
Methyicyelohexanol. . 100 470
See footnotes at end of table, 00 437 4
_
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- TasLp G-1—Continued

Substancs p.pam.e  mg /M3
o-Methyleyclohexanone—3kin.. {00 &
Methyl ethyl ketone (MEK),

568 2-BUtANONG. L. ceeciirireiicaccnntssnnaen ecous
Methyl formate.......... 100 250
Methyl lodide—Skin. ... . 5 p-.]
Methyl isobuty! carbinol—Skin. 28 100
Methy! {sobuty! ketone, ses

HeX0N0.eeeeereerercaaccnsacaorvoaosseconsesn covecvacas
Methyl isocyanate—Skin....... 0.02 0.0%
C Methy! mercaptane....c..... 10 20
Methyl methacrylate....c.coeee 100 410
Methyl propyl kectone, see 2-

Pentanone........coceveceaccocscasss cesecesraacacans
C a Methyl styrene........... . 100 480
C Methylene bisphenyl

{socyanate (MDD .cceuuanee.. 0.02 02
Molybdenum:

Soluble compounds....cccacceecnancacenas ]

Insoluble compounds. . .ccveueaccacncas 15
gogxiomethyll‘ am}lr:ie—slkm ..... 2 9

eniomet razine~

Sklno e 0.2 0.38
Morpholine—Skin.....cceeee..- 20 70
Naphtha (coaltar) . ..ccoeeean.. 100 400
Naphthalene......cooveveennee- 10 50
Nickel carbonyl. .... reeemeeanan 0. 001 0. 007
Nickel, metal and soluble

cmpds, 85 Nleocoereaercecaccananacecesas 1
Nicoting—SKkiN..occveeneernenncesannascnnne 0.8
Nitricacid..eveeeereecacccnaan 2 5
Nitricoxide. .....cvvieeiacanes 25 30
1~Nitroaniline—Skin........... 1 8
Nitrobenzene—Skin...e..ceeaue 1 5
p-Nitrochlorobenzene—Skin..... cevevzae .- 1
Nitroethane. ....ccocaveeinnens . 100 310
Nitrogen dioxide........ L] 9
Nitrogen trifluoride.... 10 29
Nitroglycerin—8kin. 0.2 2
Nitromethane... 100 250
1-Nitropropane.. 25 90
2-Nitropropane.... 25 90
Nitrotoluene—Skin.._... 5 30
Nitrotrichloromethane, ses

Chioropierin. . .. ccveeeccacacccancanes beamcerecan aeen
Octachloronaphthalene—Skin........... PO 0.1
SOCLBNO. eeeeecnrnerccnansscoas 500 2,35
*Ofl mist, minefal . comiceraacncnennn. eesna 5
Osmium tetroxide. . .ceeececcocasacananan ves 0,002
Oxalfcactd...crceeeiieaccccncosanccnsan . 1
Oxygen diffuoride. ....cceee.... - 0.05 0.1
O20N8. . ceeeenrvccneccocansocans 0.1 0.2
ParaquUat—SKiN.cicueeiiccencesnmannncnnscs 0.6
Parathion=SkiN...cceeeeececnecocencacaccnn 0.11
Pentaborane....eeeercnecanaaae 0. 008 0.0t
Pentachloronaphthalene—Skin...... ceeeeen 0.5
Pentachlorophenol—8kin............... coss 0.6
*Pentans. ... ..cecervrnnnaea veee 1,000 2,9%
2-Pentanone. ........coeecnene - 700
Perchloromethy! mercaptan.... 0.1 0.8
Perchloryl fluoride. ............ 3 13.5
Petroleum distillates (naphths). 500 2,000
Phennl—SKiN.......cceeeumanacs [ 19
p-Phenylene diamine~8kin............. .o 0.1
Phenyl ether (vapor).....c..... 1 7
Phenyl ether-biphenyl

mixture (vapor).....cccceenen : 1 7
Phenylethylene, see Styrene_........... ceesemnmacsasans
Phenyiglycidyl ether (PGE)...* 10 80
Phenylhydrazine—Skin_...... . 5 2
P!éoks‘drm (Mevinphos ® )—

L SN veecenccenren o1
Phosgene (carbony! chloride)... 0.1 0.4
Phosphine...........ccuucun.... 0.3 0.4
Phosphoric 818 «ueovucuneeeeneaoanans 1

hesphorus (yellow).......... coscane cvecss 01
Phosphorus pentachloride...eeeeeeeeannnn.- 1
Phosphorus pentasulfide.......ceeeen..... . 1
Phosphorus trichloride 0.5 3
Phthalic anhydride.. 12
Plcric acid—~8kin. ol
Pival ® (2-Pivalyl-1,3-

fndandione) ... .. .. ..iiiieiiaeeeaannn wee 0.1

....................

............

n-Propy! acets
Propy! alcohol. .
n-Propyl nitrate.. ceee 28 110
Propylene dichloride. .......... 75 3%
Propylene imine—S8kin......... 2 5
Propylene oxide. ............... 100 0
Propyne, see Methylacetylene........c...ceveeent.....
Pyrethrum......

Rhodium, Metal fume and
usts, a3 Rh............ meceesceccanccacan

Solublesalts.........cocccnnanennarannnn..
Ronnel.....ccoeenecevcenccanen recesencneren
Rotenone (commercial)...ccceeeennnnannn...
Selentum compounds (as 8e)........ eeeeaana
Seclenium hexafiuoride.......... 0.05
Silver, metal and soluble com-

POUNGS.... o ieriineriernanaannneananan
Sodium fiuoroacetate (1080)—

......................................

ove P PPwdoe
-0
2 8~

..............

N
R-F
- g

Strychnine......
Sullur dioxide..
Sulfur hexafluorid

-
[

..............

L
g..
>

I 3 AP PN 1

0
S
TEDP =8k e veiiiiieieiicieiiniraanas .0
T SO, - .0
Tellurium hexafiuoride......... 0.03 0
TEPP—SEIN. . ceeieeenicniiecicienannnnn 0
C Terphenyls..coooveeoenn.... 9
1,1,1,2-Tetrachloro-2,2-diflyoro-
ethane.... .. . .....cccoconi...

t e

1,1,2,2-Tettachloroethane—Skin
‘Tetrachlorocthylene, see Per-

chloroethylene. ... ..o . it iciitaannanann
Tetrachloromethane, see Carbon

tetrachloride. .. . . i
Tetrachloronaphthalene—Skin............. 2
Tetraethy! lead (as Pb)—Skin............. 0.078
Tetrahydrofuran............... 200 590
Test{:t\methyl lead (as Pb)—

Tetryl (2,4.6-trinitrophenyl-
methylnitramine)=Skin..................

Thallium (soluble com-
pounds)—8kin as Tl..

Thiram

Toxaphene, see Chlorinated

camphene.. .. ..oimiiiiiinainanee. cesersesvonee asee
Tributyl phosphate. ..c.ooceicnciiannnaaans [
1,1,1-Trichlorocthane see

Methyl chloroform......cccocuioincenreanccacononccan.
1.1,2-Trichloroethane—~Skin..... 10 45
Titaniumdioxide........coa..... ceeescase ‘e 18"
Txf-(chloromethune. ses Chloro-

OF M eeeacaceane eeesazsvonasans cecevecsseesorenasass .
Trichloronaphthalene—Skin................ 5
1,2,.3-Trichloropropsane.......... 50 300
1,1,2-Trichloro 1,2,2-triflucro-

ethane......ccceccencans veoeen 1,000 7,600
Triethylamine..ceceecceeevenen. 25 100
Triflucromonocbromomethane... 1,000 6,100
2.4.61-Trinitrophenol. se8 Plcric

L Y3 T, P eeeettscscesessasesese .
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TABLE G-1—Contlnued

Substancs p.p.m.*

2,4,8-Trinitrophenylmethyl-
nitramine, see Tetryl.
Trinjtrotoluene—Skin.. ...c..ovnviaaceaens 1
Triorthocresyl phosphate..........ccoeeeen.. 0
Triphenyl phosphate.........cccovveucnnnnn 3
Turpentine.........ccocoaee.... 100 668
0
0
0.

................................

Uranium (soluble ecompounds) ... ..........
Uranium (insoluble compounds)............
C Vanadium;

- 2

Vinyl benzone, seo Styrene..
**C Vinyi chloride
Vinylcyanide, ses Acryionitrile. . ..cconeciacainniaane.
Vinyl toluene......cecececcacacas 100
J“cml'm"("'i '\')'
ylene xy o0l).... .
ylldine-— ) 31 VRN

....................................

Zinc oxide fUMO. .covnemenoencrecanan cneece
Zirconium compounds (88 2r)...cccecuanenn.

*1970 Addition.

s Parts of vapor or gas per million parts of contami-
nated air by volume at 25° C. snd 760 mm. Hg pressure.

» Approximate milligrams of particulste per cubic
meter of air.

(No footnote ‘¢’ Is used to avoid confusion with
ceiling value notations.)

¢ An atmospheric concentrstion of not meore than
0.02 p.p.m., or personal protection may be necessary
to avoid headache.

¢ As sampled by method that does not collect vapor.

! For control of general room air, biologic monitoring
is essential for personnel control.
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{b) Table G-2:

(1) 8-hour time weighted averages. An
employee’'s exposure to any material listed
in tahle G-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 material in the table.

(2) Acceptable ceiling concentrations. An

employee's exposure to & material listed in
table G-2 shall not exceed at any time dur-
ing an 8-hour shift the acceptable ceiling
concentration limit given for the material
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 acceptabie ceiling
concentration for an 8-hour shift.”

(3) Example. During an 8-hour work shift, an
employee may be exposed to a concentration
of Benzene above 25 p.p.m. (but never abave
50 p.p.m.) only for a maximum period of 10 -
minutes. Such exposure must be compen-
sated by exposures to concentrations | .
than 10 p.p.m. so that the cumulative
exposure for the entire 8-hour work shift
does not exceed a weighted average of LD
p.p.m.

Tasee G-2
Acceptable maximum peak above
8-hour time Acced)ublo the scceptable ceiling concentra-
Material weighted tion for an 8-hour shift,
aversge concentntlon
Concentration Mazimum
duration
Bonune (Z237.4=1969) . c cececcnannnamanen eeee 10D .m. cevcoae 28 p Mecesnece 50 PPMuccee... 10 minutes,

( #lum and beryllilum compounds 2.ug.

Cadmium !umo (Z37.5-1970) ceccvacnccnneeee 0.1 Mg/ M2 ... ImE. /M.,
MS....... 0.6 mg./M$ cecose

Cadmium dust (Z37.5=1970)..cccceccccecee. 0.2ME.
Carbon disuifide (Z37.3-1968)

Ethylens dibromide (Z237.31-1970)....

.....;...

PPMacecece.
Carbon tetrachloride (Z37.17-1987)..c.ceceee 10 P.PMMaceccc... 28

voe VPP Mececcces P ceeeees W PpM...
Ethylens dichloride (Z37.21-1969)ccacccccee S0P Pllaccccees 10(?

3 ceeennes B ug. /ML ....... 30 minutes.

100 p.p.m....... Do.

200 p.p.m....... S§minutesin
any 4 hours.

--. Sminutes,

... Sminutesin

*  any 3 hours.

30 P.p.M.......
PPMeccecnan

PP M. eeeo.. 200 p.p.m.

Fommde de (237.16=1907) .« eecveeanncncoe 3PP Moecencccee SPPMBucecccene 10D.P. M. ceeeo.. W0 minutes,

Hydr uoride (237.23-1989). ..... Jdo....

Fluori: e u dust (Z237,28-1069) . « cce.eouue . 2.5 mg./M8

Leud a)nd its inorgsnic compounds (Z37. 1~ 0.2 mg M3 O -

Mothyl chloride (237.18-1969),.cccceeeene.e 100 D.p.M. ... 200 P.P.M..cc..... 300 p.p.Mm...ca.. § minutes in
any 3 hours,

Msthylens Chloride (237.3-1909)............ 500 p.pm..... 1,000 p.pm....... 2,000 p.p.m..... Smioutasin
Organo (alky)) n mercury (237.30-1909) ...... 0,01 mg. /ML .. 0.04 mg./MYP, ...ceaeuccannccaecncnnnn

any 2 hours.

Btyrene (Z37.15-1969) «ceeernrenccnae. wessee 100 D.pmM. . ... 200 PP M..ccece.. 0P.PM. ... § z:xéz;u;:ol‘r‘zm

Trichlorosthylene (Z37.19-1967)...... ...do do 30p.pm....... ] ﬂr;uzz%sotrn'

Tetrachlorosthylene (237.22-1067)....... do do d0ueceeenaee. § t:nnnuate:ol‘:xn'

Toluene (Z37.12-1967). ccceeeccancccncecane 200 p.p.m 300 P.p.M . cucenens 500 p.p.m..... .. 1ominutes.

Hydrogen sulfide (Z37.2-1988)....ccccccrcccccccncncnrens eee 20D PM.ececcecans sop.pm........ 1001:11};1%%3001:&:0

) other measur-

able exposurs
occurs,

Mere (Z30.8=1071) e e cecrencsecccacancnceann cemacsececse 1 MEJIOM Y o nennceccccancssonen

Chromic scid and chromates (Z37.7-1971) oo onomonoemmmmoeeeseen A0 3 cneeencnnanan cesessmsensace
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(¢) Table G-3: An employee’s exposure to any
material listed in table G=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 material in the table.

TABLE d-s—anmx. Dusrs

Substance Mppcle  Mg/M?
Stllca:
Crystalline:
Quartz (respirable)....... e 20! 10mgMsw
%81034+8 7810442
Quartz (total dust) . .ocacaaa.. NS 30m. g/M3
%8301+2
Cristobalite: Use 14 the ’
value calculated from the
count or mass formulae for
uartz.
ng ymite: Use 34 the value
calculated from the for-
mulae for quartz.
Amorphous, including natural
diatomaceous earth.....ooo... 20 0mg/M3
' %8104
Silicates (less than 1% cr
talline silica): o cryYy:
Mica...... cane 20
Soapstone. . o . 20
Tale (non-asbestos-form). .. 20
T?ilc (i?brous). Use asbestos
<}
Tremolite (see tale, fibrous)
Portland cement........... 50
Graphite (natural). .......... 18
Coal dust (respirable fraction
less than 8% Si02).cecevcvennccncencnans 2.4mg/M?
or
For more than §% S8101..ceeeuceaucnnn.. . 10mg/M3
8§0:4-2
Inert or Nuisance Dust; %
Respirable fraction......... 15 Smg/M3
Total dust. ...cecevnneucncan 50 15mg/M3

NoTE: Conversion factors—

mppe{X35.3=million particles per cublc meter
=particles per c.c.

* Millions of particles per cubic foot of air, based on
impinger samples counted by light-field technics.

! The percentage of crystalline silica in the formuls
is the amount determined from air-borne samples, ex-
cept in those instances in which other methodshave been
shown to be applicable.

i As determined by the membrans fiiter method at
430X phase contrast magnification.

= Both concentration and percent quarts for the appli-
cation of this limit are to be determined from the fraction
passing a size-seleetor with thefollowing characteristics:

» Containing < 1% quartz; if > 1% quartz, uso quartz
limit.
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(d) Computation formulae:
(1)

(i) The cumulative exposure for an 8-hour
work shift shall be computed as follows:

CQT‘ + C.Tl + e CnTl
8

where:

E is the equivalent exposure for the working shift.

C is the concentration during any period of time

T where the concentration remains constant.

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

The value of E shall not exceed the 8-hour
time weighted average limit in table G-1,
G-2, or G=3 for the material involved.

(ii) To illustrate the formula prescribed in
subdivision (i) of this subparagraph, note
that isoamyl acetate has an 8-hour time
weighted average limit of 100 p.p.m.ttabpE
G-1). Assume that an employee is subjedf™
to the following exposure: :
Two hours exposure at 150 p.p.m. :
Two hours exposure at 75 p.p.m.
Four hours exposure at 50 p.p.m.

Substituting this information in the for-
mula, we have
2X1504+2x75 4+ 4 x50
8

Since 81.25 p.p.m. is less than 100 p.p.m.,
the 8-hour time weighted average limit,
the exposure is acceptable.

(2)

= 81.25 p.p.m.

(i} In case of amixture of air contaminants
an employer shall compute the equivalent
exposure as follows:

s Cx+Cz+ C.
L L. L

where:
Ea is the equivalent exposure for the mixture,
C is the concentration of a particular contaminant. -
1, is the exposure limit for that contaminant, from
table G-1, G-2, or G-,
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The value of E. shall not exceed unity
(1.

(ii) To illustrate the formula prescribed in
subdivision (i) of this subparagraph, con-
sider the following exposures:

Actual con- 8-hour time

centration weighted

Material of 8-hour average

exposure exposure

limit

Acetone (Table G-1) 500 p.p.m. 1,000 p.p.m.
2-Butanone (Table G-1) 45 p.p.m. 200 p.p.m.
Toluene (Table G-2) ... 40p.p.m. 200 p.p.m.

Substituting in the formula, we have:

500 45 40

Eu= + +

1.000 200 200
Ea = 0500 + 0225 + 0.200
El- 09)

Page 6

Since E, is less than unity (1), the expo-
urecombination is within acceptable limits.

{e) To achieve compliance with paragraph (a)
through (d) of this section, administrative or
engineering controls must first be determined
and implemented whenever feasible. When
such controls are not feasible to achieve full
compliance, protective equipment or any
other protective measures shall be used to
keep the exposure of employees to air contami-
nants within the limits prescribed in this sec-
tion. Any equipment and/or techunical
meusures used for this purpose must be
approved for each particular use by a compe-

‘tent industrial hygienist or other techmcally

qualified person. Whenever respirators are
used, their use shall comply with § 1910.134.
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