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OCCUPATIONAL SAFETY AND HEALTH

1910-Subpart Z

STANDARDS AND INTERFRETATIONS

PART 1910

OCCUPATIONAL SAFETY AND HEALTH

STANDARDS

SUBPART Z—TOXIC AND HAZARDOQUS SUBSTANCES

1910.1000
1919.1001
1910.1002
1910.1003
1910.1004
1910.1005
1910.1006
1910.1007
1910.1008
1910.1009
1910.1010
1910.101t
1910.1012
1910.1013
1910.1014
1910.1015
1910.1016
1910.1017

1910.1018

1910.1028
1910.1029
B 1910.1048
1910.1044
}  1910.1046

Change 5

~

Air Contaminants.’

Ashestos.

Coal tar piteh volatiles; interpretation of term.
4-Nitrobiphenyl.
alpha-Naphthylamine.

4,4'-Methylene bis (2-chlerozniline).
Methyl chloromethyl ether.
3,3'-Dichlorobenzidine (and its salts).
bis-Chlioromethyl ether.
beta-Naphthylamine.

Benzidine.

4-Aminodiphenyl.

Ethyleneimine.

beta-Propiolactone.
2-Acetylaminofluorene.
4-Dimethylaminoazobenzene.
N~Nitrosodimethylamine.

Vinyl Chloride.

Inorganic arsenie

Benzene.

Coke Oven Emissions

Cotton dust.

1,2 - dibromo - 3 - chloropropane.
Exposure to cotton dust in cotton gins.
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- 1910.1000 OCCUPATIONAL SAFETY AND HEALTH

STANDARDS AND INTERPRETATIONS

SUBPART Z—TOXIC AND HAZARDOUS SUBSTANCES

”

1910.1000—AIR CONTAMINANTS .

Anemployee's exposure to any material listed in TABLE Z~-1—Continued
table Z~1, Z-2, or Z-3 of this section shall be
limited in accordance with the requirements of the Substance p.p.m.e mg/M3?¢
following paragraphs of this section. .
fkrsmeﬁ-......h T 0. 05 g'.;. .
2Anphosmoeth ¥ 18RI - - o eeeeanaens .2
(a) Table Z~-1: B'gium (soluble compounds) ... .c........ 0.5
. . -Benzoquinone, see QUINONe . - . oocovuorucaaccacaiaene
(1) Materigls with names preceded by "“C"— rr’;mzovlqppmxulp,__g ..................... 5 r
ceiling values. An employee's exposure to any  Benzylchloride. ... 1 5
material in table Z-1, the name of which is pre- gig&‘;‘l};‘ 5{"'510)(,“}')"‘;,'}; ::idii """""""""""""""
ceded by 2 "C” (e.g., C Boron triflouride), shall OtHPE e e o e e aann
at no time exceed the ceiling value given forthat  Boronoxide .. . ... ... Sl 15
i p C Boron trifluoride............- 1 3 !
material in the table. Bromine. . onon ool 0.1 0.7
Bromoform—8kin._............ 0.5 5 r
(2) Other materials—8-hour time weighted av- Rutadiene (1, 3-hutadiene) ... 1,000 2,200
, s Butanethiol. see Butyl mer-
erages. Anemployee's exposure to any material CAPRATL . oo oo eeeee e omm e sammm e emmame -
in table Z-1, the name of which is not preceded  2-Butanone eane- 300 590 R 7
by “C", in any 8-hour work shift of a 40-hour ~ 2-Putoxy eth: ol (Rutyl Cel- .
cork week 1 h losolve)—Skin................ 50 240 {
work week, shall not exceed the 8-hour time  pypvl aertare (nobutyl acetate). 150 710
weighted average given for that material in the  sec-Butyl acetate_ _......._..... 200 950 fan
table tert-Butyl acetate . ... 200 950
* Butgl altiohlol.ﬁ.i -- . §Osg i%
_ sec-Butyl alcohol.... -
TABLE Z-1 tert-Butyl alcohol ... 100 300
C Butyvlamine—Skin..__....... 5 15
Substance p.pom.e mg/dM3e C tert-Buty! chromate (as
CrO—SKkin e eiecieoccecimcmancanna 0.1
n-Butyl glycidyl ether (BGQE)._. 50 270 .
Acetaldehyde. (ool 200 360 *Butyl mercaptan ..eeeeecennn-- 10 35 :
Aceticacid............o..... 10 25 p-tert-Butylitoluene............. 10 60
Aceticanhydride. ....ooeeo oo 5 20 | | f
devtone. oo 1,000 2,400 Calcium oxide oo .onoeeooaiaiiaaa e 5 :
Acetonitiile.. .. .ol 40 70 S Camphor. o ecee e 2 el .
Acetylene dichloride, see 1, 2- Carbaryl (Sevin®).oene cacccecccaccamemnann- 5 H
Dichlaroethylene . ..o cacecricaaaeans Carbon hlacK. oo iie i acoccae 3.5 ¢
Acetylene tetrabromide.__..... t 14 Carbon dioxide_ .. ....oocom_._. 5,000 9,000 .
Acrolein... .... ceememeaeranne 0.1 0.25 Carbon monoxide. . _.ouaeeeee-- 50 55 !
Acrvlamide—Skin._. ... 0.3 Chiordane—SKil. _...eececmcecccccacanann- 0.5 !
Aerylonitrile—Skin......._..._. 20 45 Chlorinated camphene—Skin___...__.____. 0.5 r
Aldrin=8kin. . ...l 0.%5 Chlarinated diphenyl oxide._..._._._.__... 0.5
Allyl aleohol—Skin. ... _........ 2 5 *ChIOTiNe . e e ce e veccecemnmens 1 3 {_
A_lh tehloride .. _ ooz oo o 1 3 Chlorine dioxide. ..o ccoccecuen- 0.1 0.3
*C Allylelyeidyl cther (AGE). 10 45 C Chlorine trifiioride. .. -...... 0.1 0.4 9
Allyl propyl disulfide. ___ ... 2 12 C Chloroacetaldehyde.......... 1 3
2.4 \m_moethnnol see Ethanol- a-Chloroacetophenone 4
B T LLTY TR, (phenacylichioride) ... .---o--. 0.05 0.3 ¥
2 Aminopyridine. ... .. .. .. 0.5 2 Chlorobruzene (monochloro- L
**Ammonia.. ... &0 38 DONZONEY - - e eeeccmceean 75 350 .
Ammonium sulfamate (Am- o-Chlorobenzylidene N
LT D SN 15 malononitrite (OCBM) _._.... 0.05 0.4 t
n-Amyiacetate._______. . _._... 100 525 Chlorobromomethane. _........ 200 1,050 f
sec-Amylacetate ... L 125 630 2-Chloro-1,3-butadiene, see
Anfline—Skin_.________........ 5 19 ChIOrOPIrene. - oo oo o oo e ecoeeeeeeecmnme e mmens ol ‘
Anisidine (0. p-isomers)—Skin___.._____.... 0.5 Chlorodiphenyi (42 percent L ) ’
Antimouy and compounds Chlorine)—SKin. .. .coceoneancccaaacac- 1 o
RE (aS ShY) et e cccecaaaa 0.5 Chlorodiphenyl (54 percent
ANTU (alpha naphthyl Chlorine}—Skin. ... ocoeicemnccanaaaas 6.5 e
o 4111 T L0 DO 0.3 t-Chiloro.2 3-epoxypropane, sce a i
See footnotes at end of table, Epichlorhyarin. . ..o eeccccaccccmacemmamnnae !
1910.1600(2)(2) 696 Change | ;
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QGCCUPATIONAL SAFETY AND HEALTH

1910.1000{aX2)

TABLE Z-1—Continued

STANDARDS AND INTERPRETATIONS

TaBLE Z-1—Continued

Substance p.p.m.s  mg. /M3 % Substance p.p.m.s mg./M3?
Q-Sl?lm?ﬁ;%??:l' see Ethylene Diisopropylamine—Skin.. -..... 5 20
Ch%]olrogéhylene', see vinyl T Dm‘;ﬁ,hﬁﬁ methane, see '
chloride. coee oo ccciccecmcmcmcccmccsncnsnannananss : iyttt gty M S-S
G Chioroform {irichiars- ST, Bimethlamine e 10 8
ANO).. : :
Eg}hlom-l-nitropropan 20 . 100 . . Dl:'nye‘tiggrl;mmobenmne. see
OTODIETiN e, o oeeicennanae 0. 0. i laniline( N-dimeths S TRk
Chloroprene (Z-chloro-i.3- D e o ety %
butadiene}—Skin..._...c..... 25 90 Dimethylbenzene, sec P64 1 1 - T,
Chromium, sol. chromic, Dimethyl 1,2-dibromo-2,2-di-
Chramous SaIts 85 Croce e oo cmoeecomcennn 0.5 chloroethyl phasphate,
Metal and insol. salts. ..o ooooooeeoo oo 1 (Dibrom) oo oo oo ea e 3
Caal tar piteh volatiles (ben- Dimethylformamide—Skin__... 10 30
zene soluble fraction) anthra- 2,6-Dimethyltheptanone, see
cene, BaP, phenanthrene, Diisobutyl ketone. ... .coicainio e !
acridine, chrysene, pyrene.. .............. 0.2 1,1-Dimethythydrazine—Skin... 0.5 1
Cobalt, metai fume and dust. ..o 0.1 Dimethylphthalate. . . oorioceicaencaeaene ]
COPPOr fUMe . . . .o ceeem e coameanns 0.1 Dimethylsulfute—Skin_ ... ... 1 §
Dusts and MistS. o, oo oo ooe oo, 1 Dinitrobenzene (all isomers)—
Cotton dust (raw)..* ... ... ....__.. 1 SKIM. L coern o L
Crag® herbicide. . ... ... T _TCC 15 Dinjtro-o-cresol—8kin_. ..o cceneiiiianan. 0.2
Cresol (all isomers) —Skin...._. 5 22 Dinitrotoluene—Skin_ . . _...ooeceinonion LS
Crotonaldehyde oo oooeeeeeoo 2 6 Dioxane (Diethylene dioxide)—
Cumene—SKin. _........ 50 245 SKI. el 100 350
Cyanide (a5 CN)—~SKifla e eeeoreaen o enen 5 Diphenyl. ......... e meneens 0.2 1
Cyclohexane__ 300 1,050 Diphenyimethane diisocyanate
Cyclohexanol._ 50 200 (see Methvlene hisphenyl
Cyclohexanone. - 50 200 isecyanate (MDD ..o '
Cyclohexene . ... . 300 1,015 Dipropylene glycol methyl
Cyelopentadiene . .ooocene... 75 200 ether—Skin_ . ......oo . oonee 100 600
% s SO A 10 Di-see. octyl phthalate (Di-2-
DDTSKIN o e e ceeeemeemmmm oo 1 ethylhexyiphthalate) .o coceeaaaoooL.. 5
DDV, see Dichlorvo8. - ceee oo cemme e caann Endrin—Skin._.... T LT 0.1
Decaborane —SKiN. e veeesameas 0.05 0.3 Epichlorhydrin—8kin._......._. 5 19
Demeton®-Skin_.-_........_.. s 0.1 EPN—8KiN. oot 0.5
Diacetone alcohol (4-hydroxy- I.Z;EDOK} propane, see
t-methyl-2-pentanone)__.._... 50 240 Propyleneovide. - oo
1.2-diaminoethane, see 2,3-Epoxy-1-propanol, see )
Ethylenediamine. . .coooooioiien acamaceacaanae GIVEIOL - e coeece oo :
Diazomethane.....o.ceeeenel. .. 0.2 0.4 Ethanethlol, see Ethylmer- :
[ 9310751 <11 11 A 0.1 0.1 CAPLAN . - - e cmeccmecceceaas J
Dibutylphthalate. . ___..oooioo il 5 Ethanolamine. .. .....cc.cooae 3 6
C o-Dichlorobenzene_......_... 50 ¢ 300 2-Ethoxyethanol—Skin. ........ 200 740 ;
p-Dichiorobenzene. . ........._. 7 450 2-Ethoxyethylacetate (Cello- |
Dichlorodifiuoromethane....... 1,000 4,950 solve acetate)—Skin.......... 100 540 '
1,3-Dichloro-5,5-dimethy! Ethylacetate. .. .oocommenncanan 400 1,400 i
MY QNI o o eeoe e eeeeaeeemeneee e 0.2 Ethyl acrylate—Skin._......... 25 100 i
1,1-Dichloroethane . ..._....._. 100 400 %?‘}l;}a%ﬁg‘é"l (ethanol)_....... 1, 0‘1’8 1, 9(1’g ;
1,2-Dichloroethylene........... 200 790 Ethyl sec-amyl ketone (5~ :
C Dichloroethyl ether—Skin. .. 15 90 methyl-3-heptanone). .. ... ... 25 130
Dichloromethane, see Ethylbenzene_ o.ocoiacnnn.o. 100 435
Mothyleneehloride oo o ao i, Ethyl bromide... ..o _ 200 890 i
Dichloromonofiuoromethane... 1,000 4,200 EtIlIlY! tbutyl }):etone (3- 50 o :
C 1,1-Dichloro-l-nitroethane.. .. 10 60 eplanone) .. oooeeeenennn.. 230 '
1,2-Dichloropropane., see Ethyl chloride. .ooovoooeeenaon 1,000 2, 600 ;
Propylenedichloride. ..o oo ooooonooe i Ethylethero. ... 400 1,200
Diciilorotetrafiunrocthane...... 1,000 7,000 Ethyl formate.. . ooeomennnns 100 300 H
Dichlorvos (DDVI)—SKin. oo ieineaenne C Ethyl mercaptan . o.eooo--. 10 25
Dieldrin—Skin.. ..o 0.25 Ethylsilfeate. o .......o...... 100 850 '
Diethylamine.. ... ... 25 75 Ethylene chlorohydrin—Skin_ . 5 16 '
Dethylamino ethanol—Skin. .. 10 30 Ethylenediamine.. ......_...... 10 25 i
Diethylether, see Ethylethero o .. L. ... Ethylene dibromide, see 1,2-
Difluorodibromomethane....... 100 860 Dibromoethane___._ .. .. ....__.
C Diglycidyt ether (DGE)-.... 0.5 2.8 Ethylene dichloride, see 1,2. 77T
Dihydroxybenzene, see Dichlorcethane_ . .ooooooeeoooe . e i
Hydroquinone. . co.eeeeno o eeicceiinaaee s C Ethylene glyeol dinitrate }
Diisobutyl ketone. ......._..._. 50 200 and/or Nitroglycerin—Skin___ 40.2 1 H
See footnotes at end of table. See footnotes at end of table. :
Change 5 897 1910.1000(a)(2)
- }

BIRD 012669




OCCUPATIONAL SAFETY AND HEALTH

1910.1000(aX(2)
//-\\
STANDARDS AND INTERPRETATIONS .
t
TABLE Z-1—Continued TasLE Z-1—Continued '
Substanca p.p.m.s mg /Mt Substance p.p.m.s  mg./M}? f
Ethylene glycol monomethyl Methyl acrylate—Skin.....c.--- 10 35
etger acgcgte. see Methyl Methylal (dirmethoxymethane) .. 1,000 3,100 |
€elloS01Ve Cetale. . onurenaem e accace e Methyl alcohol (methanol)...... 200 260 .
Ethylene imine—Skin.......-.. 0.5 1 Methylamine. . .c.oooceeunameea- 10 12 !
E‘gylfé‘f g"cildﬁ;r} N bt 50 %0 Methyl amyl alcohol, see
EtD chlorrloett:ane.._' e e Methyl isobutyl carbinol. . ocvoeomcecernncinamcanacan- '
N-Ethyimorpholine—Skin_..... 20 94 Methyl (n-amyl) ketone (2- '
Ferbam aec.onecemevamconcecascamanacs 15 Heptanone) ee eaeeereanranncas 100 465 '
Ferrovanadium QuSt. ceoeemeeeoananai . 1 C Methyl bromide—Skin....... 20 80 :
Fluoride (85 F)uecanmcacmoceicmaaaccea e 25 Methyl butyl ketone, see 2- ,
Fluorine. ..o .ieeeacanoaacnnas G.1 0.2 HeXBIUONG oo v eeememcmcocea s ccacemaaananzees :
Fluorotrichloromethane... ..... 1,000 §, 600 Methyl celiosolve—Skin........ 25 80
Formieacld. . caomamecaaans 5 9 Methyl cellosolve acetate—Skin 25 120 -
Furtural—Skin. . .ocococmaoaas 5 20 L Methy! chloroform..cecococaaen- 350 1,900
Furfuryl afechol ... .ooc. oo 50 200 Methyleyclohexane. « o wvooaeene 500 2, 000
Glycidol (2.3-Epoxy-1- Methyicyclohexanol....oo...... 100 470
propanol}e.ceaooiiiie caana 50 150 o-Methyicyclohexanone—Skin.. 100 460
Glycol monoethyl ether, see Methyl ethyl ketone (MEK),
2-Ethoxyethanol. e .oeooi it e imiaaaaeen see 2-Butanone....coocemuuaa rcemmsemmmmasm e nn—ny
Guthion ®, see Azinphos- Methyl formate....coceecoaccan- 100 250
$02 11 4 1.7 1RO Methyl fodide—Skin. . ......... 5 2
Hafmlum.e e coecmemcae e 0.5 Methyl isobutyl carbinol—Skin. 25 100
Heptachlor—SKina v caeamoaiccemaiiae aen 0.5 Methyl isobutyl ketone, see
Heptane (n-heptane)....-..---- 500 2,000 HEXOME. o v ceeeee o cesmmvmanasansenaan e ame e aaas
Hexachloroethane—Skin..._.... 1 10 Methyl isocyanate—Skin_.._... 0.02 0.05
Hexschloronaphthaiene—Skin....o......... 0.2 C Methyl mercaptan... —ccoeeun- 10
Hexane (n-hexane).......c-.--« 500 1,800 Methyl methacrylate. cooeeeaea- 100 410 .
-Hexanone. .ovoceeecensocnaenn 100 410 Mathyl propy! ketone, ses 2- ‘
. Hexone SMeth}'l isobutyl Pentanone. ... cocemvavememcemmesozon e rmmaeeaszes ;
«%’;3? Ketone) ..o oovvacenacsnnnnas 100 410 C a Methylstyrene....-cacecuae 100 480
% - sec-Hexyl acetate....c.ooocooo.n 50 300 C Methylene bisphenyl ' I
Hydrazine—8kin....coceeen - 1 1 isocyanate (MDI). e coamenanns 0.02 0.2 P
Hydrogen bromide............. 3 10 Molybdenum:
C Hydrogen chloride........... 5 7 Soluble cOMpPOUNdS. .. ameeevaccameacceanen 5
Hydrogen cyanide—Skin..._... 10 1 Insoluble compounds. .- woccovacoceoaas 15
Hydrogen peroxide (80%)...... 1 1.4 Monomethyl aniline~Skin. ... 2 9
Hydrogen selenide_. ... 0.05 0.2 C Monomethy! hydrazine—
Hydroquinone. cocoeemeseemceaneaceaenns 2 1314 1 W U 0.2 0.34%
CTodine. .. covecaccmnciacvacnn 0.1 1 Morpholine—Skin....ceeccvaee- 20 70
Tron oxide fame. oo ceemme e e 10 Naphtha (coaltar) . _....._...... 100 400
Isoamyl acetate. —ccoeeamaacnnnn 100 526 Naphthalene. _......oc.__...c. 10 50
Isoamyi alcohol oo coeemaans 100 360 Nickel carbonyl. _.vucevocmaann- 0. 001 0.007
Isobutyl acetate o coaeeeenana-. 150 7 Nickei, metal and soluble
Isobutyl alcohol o oemecmanan . 100 300 empds, 88 Nl oo acccoaaconmccccacomeonns 1
Isophorone._ ... oceamecaceeaan 25 140 Nicotine—SKiN. ..o ovoaneencacncmaccennn 0.5
Tsopropy} acetBte. - eneeenecnua- 250 950 Nitricacid. _.... 2 5
Isopropy! aleohol. coevoanae..n 400 980 Nitrie oxide. .. 25 30
Isopropylamine__. .. 5 12 p-Nitroaniline—Skin 1 6
Isopropylether.. —eee  F0O 2,100 Nitrobenzene—Skin_ 1 5
Isopropyl glycidyl ether (IGE). 50 240 p-Nitrochlorobenzene—Skin. .ocoevccaeaaann 1
Ketone . occooooveecnoamcccaaan 0.5 0.9 Nitroethane. ...... . 100 310
Nitrogen dioxide. _ § 9
Lindane—Skin._. - 0.5 Nitrogen trifluoride. 10 29 .
Lithtum hydride. ... e 0. 025 Nitroglycerin—Skin.___. 0.2 2 |
L.P.Q. (liguided petroleum Nitromethane. . .c.ceeueeeee-.. 100 250 N
F6: 1) R 1, Ko 1,800 1-Nitropropane. _......coeooo.. 25 50
Magnestum oxide fume. ... ... ... ... 15 2-Nitropropane. .. ....ecevua-. 25 0
Malathion—SkIn. e oo oe 15 Nitrotoluene—Skin_..._.__.._._. 5 30
Malefe anhydride............... Q.25 1 Nitrotrichlaramethane, seo
C Manpanese . .o eceam e cmmen 5 Chioroplerin. e et crcmeman—ae
Mesityloxide. .o oenecaaeeae 25 100 Octachloronaphthalene—Skin_...._________ 0.1
Methanethiof, see Methyl *Qctane. ... ooeaecccicccaees 500 2,350
“mgrmmha‘n ..................................... T *Ofl mist, mineral ... ol *5 I A
Methoxyehlor. oo Organic Arsenic compounds (as As { ..
2-Methoxyethanol, see Methyl Osfnium tetroxida. _?‘______(_ ___-_) __________ obs- 602 Bt
: A T Oxalleaelto o eovoeeom oo 1 -
#3Y)  Methylacetate..oveanoeoo... 200 610 Oxygen diffuoride_ ... o___ 0.05 0.1
JREL: Methyl acetylene (propyne).... 1,000 1,650 OZO0G.. - oo 0.1 0.2
Methyl acetylene-propadiene Paraquat—Skin - oo, T 0.5 ﬁ
mixtute (MAPP)Y ... ... 1,000 1,800 Paruthion—skin____,___________-‘___:_::______ .11
See footnotes at end of table. - Pentaborane. . eeeoeocenanoo ... 0. 005 0.01
1916.1000(a)(2) 698 Change 1
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OCCUPATIONAL SAFETY AND HEALTH

1910.1000(aX(2)

TaBLE Z-1—Continued

STANDARDS AND INTERPRETATIONS

TABLE Z-1—Continued

Substancs p.pm.s mg./M¥? Substance p.p.m.se mg/M1¢
Pentachloronaphthalene—Skin.____....___. 0.5 Tellurium hexafluoride......... 0.02 0.2
Pentachlorophenol —Skittea e o ccemncoacanan 0.5 T EPP—SKiNaue e eeecccicccicacaccrvacannnnn 0.05
PPENtANG. . ceee e mncmamcmoean 1,000 2,950 C Terphenyls. .ooceemeacecaenan 1 9
2-Pentanone.  meavecaccoacaeaae 200 7 1.1,1,2-Tetrachloro-2.2-difluoro-

Perchloromethyl mercaptan. ... 0.1 Q.8 ethane ... .. . .....ceo.. 500 4,170
Perchloryl fluoride.....o....... 3 13.5 1,1,2,2-Tetrachloro-1,2-difluoro-
Petroleum distillates (naphtha). 500 2, 000 CRRNC. e e 00 4,170
Phenol—8kin___. .. cveeaen.. 5 19 1.1,2.9-Tetiachlorcethane—Skin 5
p-Phenylene diamine—Skin. . ..ccceceuncan 0.1 Tetrachloroethylene, see Per-
Phenyl ether (vapor) ... ....... 1 7 chloraethylene. ... oo cccceees
Phenyl ether-biphenyl - Tetrachloromethane, see Carbon
mixture (VApOr). cececceccnaca- 1 7 tetrachlorfde . ... irceecrccecmrcaccaamana
Phenylethylene, see Styrene. ocecececvocvccecaamoacane Tetrachloronaphthalene—Skin_.._......_.. 2
Phenyl glycidy! ether (PGE)... 10 60 Tetraethy! lead (as Pb)—Skin. . _..... 0.075
Phenylhydrazine—Skin___..... 5 22 Tetrahydrofuran.........._._.. 200 590
Phosdrin (Mevinphas ® )— Tetramethyi lead (as Pb)—
L2153 £ Y 0.1 3] 3 T I 0.07
Phosgene (carbonyl chloride)... 0.1 0.4 Tetramethyl succinonitrile—
Phosphine. .. ccemanenn 0.3 0.4 | SN 0.5 3
Phosphoric acid. o oveccacciccenanncne 1 Tetranitromethane. ...acoooenne 1 8
Phosphorus (Fellow) . - - v e caecccmccceceacan 0.1 Tetryl (2.4.6-trinitrophenyl-
Phosphorus pentachlorfde. .o ocoeececneaean. ' methylnitramine) —SKifloeee s cevmecacaaun. 1.5
Phosphorus pentasulfide. .o ooeoneaaaans 1 Thallium (soluble com-
Phasphorus trichloride_...._... 0.5 3 pounds)—Skin as Tl ... 0.1
Phthalic anhydride............. 2 12 Thiram...._. R 5
Picric acid—SkiN. v eenccccaecencacacnan 01 Tin (inorganic empds, except
Pival ® (2- Pivalyl-l 3~ OXidES. . e eee e ccearccsacncccncmeanne 2
INA2ARIONE) « v e e e e ceamecmccam e emacaecnn 0.1 Tin (onzzmic (317 01013 D 0.1
Platlnum (Soluble Salts) as C Toluene-2,4~diisocyanate. ... 0.02 0.14
....................................... 0. 002 o-Toluidine—Skin.............. 5 22
Propargyl aleohol—Skin........ | S Toxaphene, see Chlorinated
Propane.- ccee.-ccoeceaes ——eeean 1,000 1, 800 eAmMPReNC. o icemceccsmecseeccaiens aa e
n-Propy) acetate . _........... 200 Tributyl phosphate ... . ocviceiieannns
Props! aleohol.aaen oo eeeoa oo { 1.1,1-Trichloroethane see
n-Propyl nitrate....oooceeee..- Methyl chlorofQrm . e oo ieaeacccm e ccecmacae )
Propylene dichloride..ccu-..... 1,1,2-Trichlororthane—Skin..... 10 45
Propylene imine—Skin__.__.... Titaniuamdioxide. ... .. 15
Propylene oxide....coeceeoaen.. Trichloromethane, see Chloro-
Propyne, see Methylacetylene. . .ocooooonmoanrcainar 0T et eene
Pyrethrum. o e ccmeecmee- Trichloronnphthalene——Sktn ................ 5
N S 1,2.3-Trichloropropane.......... §0 300
Pyridine. . oo ciieaaees
: l.l.‘.!-Trichloro 1,2,2-trifluoro-
%‘g“?“es';{ """"""""""" T 1,000 7,600
D LT T PP L PR RRE R Trethylamine. ... _...._. 25 100
Rhodivm, Metal fume and Trifluoromonobromomethane... 1,000 6, 100
dusts, as Rh .ol oo el 2,4,6-Trinitrophenol, see Picric
RSqutlale SBIS e e T D
L e R L PP L P 2, 4 6-Trinitrophenylmethyl-
Rotenone (commercial) .o oo nitramine, gee Titryl__? ______________________________
Selenium compounds (asSe) . _....... ... Trinitrotoluene—SKin. . . oo eeaeeeen 1.5
Selenfum hexafluortde. ... ...... Triorthocresyl phosphate 0.1
Silver, metal and soluble com- Triphenyl phosphate_________ - 3
Turpentine......c;cceceeveaeenan 100 560
Uranium (soluble compounds). ... 0.05
Uranium (insoluble compounds).._. 0.25
C Vanadium:
VaOsdust . oo cecnea e 0.5
o VaOsfume. .. .. 0.1
Strychnine.__ .. ________... Vinyl henzono, see SLyrene. oo eemcanceoenovocoacn
Sultur dioxide **C Vinylehloride. oo oo ... 500 1,300
Sulfur hexafluortde. ... 1,000 6, 000 Vinyleyanide, see Aerylonitrile. . ...
Sulfurieaeld.__. ... ..ol L Vinyl toluene. e oo oooooomonaos 100 480
Sulfur monochloride.........__. 1 6 WBLALIN, e o e ececcceaam e emn————nn 0.1
Sul(ur pentafiuoride. ... ._..... 0.025 0.25 Xylone (xylol) o ean 100 435
ey Sulfuryl fluoride__. ... ......_.. 5 b Xylidine—SKiN - o ceeeecmeeaen 5 25
o Systox, 5e¢ Demeton ®eeeeeceeeeaeecerereearnacenaccnann et T 1
2% 2 10 Zinc chlorfde MUMe. oo oo eeeeeeemeee 1 .
- Tantalum._. ... oL 5 Zinc oxide fUMe - - oo - oo oo 5 i
Gy TEDP—SKiNae. el 0.2 Zirconium compounds (85 Z1) e ceacecncnnnas 5
V5t Tellurium. ..ol iieiiiiaaaas 0.1 v |
. addition.
See footnotes at end of table. Footniotes continued on page 700.
699 1910.1000(=)(2)
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1910.1000(a}(2)

OCCUPATIONAL SAFETY AND HEALTH

STANDARDS AND INTERPRETATIONS

' *"This standard applies in cotton yarn manufacturing
until compliance with § 1910.1043 (¢) and (e) is achieved.
s Parts of vapor or gas per million parts of contaml-

employee’s exposure to a material listed in table
Z-2 shall not exceed at any time during an

-

nated air by volume at 25° C. and 760 mm. Hg pressure. 8-hour shift the acceptable ceiling concentration ;
metgp&rg?;.mate milligrams of particulate per cuble limit given for the material in the table, except :
(No footnote “c” Is used to aveid confuson with for a time period, and up! a concentration not ”
cel‘li‘x{g vague nottzmionscgnce rration of not more than exceeding the maximum duration and concent-
n atmospheric utral e : : “
0.02 p.p.m., or personal protection may be necessary ratxo_n allowed in the column under accept'a.b le :
to avoid headache. maximum peak above the acceptable ceiling !
~ As sampled by method that does not collect vapor, concentration for an 8-hour shift.” )
f For vontrol of general room air, blologic monitoring ’
is essential for personnel control. . .
. . -
(b) Table Z-2: (3) Example. During an 8-hour work shift, an v
employee may he exposed to aconcentration i
(1) 8-hour time weighted averages. An of Benzene above 25 p.p.m.(but never ab;_)ve ;
employee’s exposure to any material listed in 50 p.p.m.) only for & maximum period of 10 >
table 2-2, in any 8-hour work shift of a 40-hour minutes. Such exposure must be compen- !'
work week, shall not exceed the 8-hour time sated by exposures to'concentratlor;s I,eifs :
weighted average limit given for that material than 10 p.p.m. so that the cumulative
in the table. exposure for the entire 8-hour work shift '
does not exceed a weighted average of 10
{2) Acceptable ceiling concentrations. An p-p-m. {
TABLE Z-2 » -
Acceptable mazimum peak above e |
8-hour time Acceptable the acceptable ceiling concentra- . ¢
. Matecial weighted ceiling tion for aa 8-hour shift. 4
> average concentration
f’%@ Coneentration Maximum ™ -
Benzene (Z37.40-1969)* . ... 10p.p.M. e 25 PPN eeeae &0 p.p.I0« eeuee.. 10 minutes.
Btz%}lggr:lm _%t’ld berylium compounds 2pg./MS......... Spg /M3 ... 26 pg./MS. ....... 30 minutes.
- ¢ -
Cadmium fume (237.5-1970) . . cvccceeeee 0.1mg./M3__..... 3mg./M3. .
Cadmium dust (Z37.5-1970) . cceuncccmeean. 0.2mg./M3_...... 0.6 mg./M3 ——
Carbon disulfide (£237.3-1968) ____________._ 20 p.p.M . e 30 p.pMeee_.. 100p.pm_______ Do.
Carbon tetrachloride (Z37.17-1987)..ceeeewe. 10 p.p. Mo oeeen.. 25 PPN cacanae 200 p.pM- ... Sminutesin ‘
X any 4 hours. :
Ethylena dibromide (Z37.31-1970) e ... 20p.pm. ... 30p.pm_ . 50 p.p.M.eceeenn- 5 minutes. F
Ethylene dichloride (Z237.21-1969) 0 caaaeaeae 50p.pMecaca... 100 p.p. Mo 200 p.p.m....... 5 minutes in .
. any 3 hours. ¥
Formaldehyde (237.16-1967) .. . ..... dp.pm.o.. Sp.pm.__ ... 10p.pm........ 30 minutes.
Hydrogen fluoride (Z37.28-1869) < -« ea.oo s L S
Fluoride as dust (Z37.28-1969) - - cceecee.us 2.5 mg./M3 -
Lead 9).nd its Inorganfc compounds (Z37.11- 0.2mg./M3. . eanaae .
1969). .
Methyl chiorlde (Z37.18-1969) <. ceceeueanans 100 p.p.m.._.. 200 P.D.MD« ceceeee 300 p.p.M o eeee.n 5 minutes in E
any 3 hours, :
Moethylene Chloride (237.3-1969) e e o emeae 500 p.pm...._ 10dppm....._.. 2,00ppm.___.. 5 milll,utes in 1
any 2 hours.
Organo (alkyl) mercury.(Z37.30-1969) -___.. 0.0l mg. /M3, 0 0Mmg /M3 ecnraanee v £
Styrene (237.151969) - v eeveermececacnannan 100 p.p.m. ... 200 PP e caeaaeee 600 p.o.m........ 5 minutes In ¢
any 3 hours.
Trichlorosthylene (Z37.19-1967) . ccecvevvacecnan T [ T, L [ T 300 p.p.m....... § minutes in t
any 2 hours. f
Tetrachloroathylene (Z37.22-1967) cer ccvaccncen 1 [s S [+ 1) S 1o [: N 5 minutes in
any 3 hours. !
Toluens (Z37.12-1967) -« eeoeeeeoeecaas 200 p.p.m..._... 300 P.P.M. . om.oen. 500 p.p.m_ ... 10 minutes. -f
Hydrogen sulfide (Z37.2-1966) . .« oo cc v ciccaae- 20 D.P.I0 - oceeenaee S0p.pM ... 10 mimites once %
only if no
other measur- f\ X
able exposura LR B
oceurs. st .
Mercury (Z37.8-1971) - e cceeneecrcccaceccaccaancasraovan—— 1mEJI0M 3 e creaaae !
) Chromic acid and chromates (Z37.7-1971) < e e caeeee 03 e ’
./ ! Occupational exposurcs to benzene are subject to the re- § 1910.1028(a)(2). Exposures exempted by § 1910.1028(a)(2) are e ;’
quirements of § 1910.1028 except as specifically exempted by covered by thia § 1910.1000 .
1910.1000(b)(3) 1 700 Change 5 :
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OCCUPATIONAL SAFETY AND HEALTH

1910.1000(c)

(c) Table Z-3: An employee’s exposure to any
material listed in table Z-3, in any 8-hour work
shift of a 40-hour work week, shall not exceed the
8-hour time weighted average limit given for that
material in the table.

TABLE Z-3—MINERAL DUSTS

Substance - Mppefe  MgiMS
8ilica:
Crystalline:
Quartz (respirable)......... 250 f  10mgfM3 m
%Si03+6  7S10:4+-2
Quartz (total dust)ewaccmceeeeammenna. 30mg/M3
%8:034-2
Cristobafite: Use 14 the ¢
value calculated from the
count or mass formulae for
uartz.
Tridymite: Use 34 the value
calculated from the for-
mulae for quartz.
Amorphous, including natural
diatomaceous earth.ooooeoe... 20 80mg/M?
___%SIOs
Bilicates (less than 1% crys-
talline silica):
Miea. .. 20
SoapStoNe..c.uccenacvacoannn 20
Talc (non-asbestos-form). .. 20=
T?‘lc (éibrmxs). Use asbestos
MIC @ ceenccrrcctncnmasm
Tremolite (see talc, fibrous)
Portland cement. . coe . 5
Graphite (natural) ...e...... 15
Coal dust (respirable fraction
less than 6% $iO2) 2.4mg/M3
or
For more than 8% SiOs. v 10mg/M3
S102-4-2
Inert or Nuisance Dust: %Sl0ctH
Respirable fraction......... 15 5mg/M3
Total dust. - cceeu--- n——oman &0 15mg/M3

Note: Conversion factors—

mppefX35.3=million particles per cubic meter
. =particles per c.c.

» Millions of particles per cubic foot of air, based on
fmpinger samples counted by light-field technies.

f The percentage of crystalline silica in the formula
is the amount determined {rom sir-borne samples, ex-
cept in those instances in which other methods have been
shown to be applicable.

i As determined by the membrane filter method at
430X phase contrast magnification.

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

s Containing < 1% quartz; if > 1% quartz, use quartz

STANDARDS AND INTERPRETATIONS

(d) Computation formulae:

8}

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

CuTe+Cols + .. . CuT
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 Z-1, 2-2,
or Z-3 for the material involved.

(ii} To illustrate the formula prescribed in
subdivision (i} of this subparagraph, nete that
isoamyl acetate has an 8-hour time weighted
average limit of 100 p.p.m. (table Z-1). As-
sume that anemployee is subject to the follow-
ing exposure:

Two hours exposure at 150 p.p.ni.
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

2X150+2x70+4+4x350
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.

= 81.25 p.p.m.

2)

(i) In case of a mixture of air contaminants
an employer shall compute the equivalent
exposure as follows:

Ci Cz Ca
o W V.
Lt L2 La

where: . .
E w is the equivalent exposure for the mixtire.

C is the concentration of a partienlar contaminant.
L is the exposure limit for that contaminant, from table

e

S e et s ey

Mt et Zamtadl

L2 Tl Lt At it b e s e s e Lt te ) TR

limit. Z-1, Z-2, or Z-3.
701 1910,1600(dX2)()) ‘
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1910.1000(d)(2)(1)

OCCUPATIONAL SAFETY AND HEALTH

" STANDARDS AND INTERPRETATIONS

The value of B, shall not exceed unity
(.

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

Aetual con- 8-hour time

centration weighted
Material of 8-hour average
expasure exposure
limit
Acetone (Table Z-1) 500 p.p.m. 1,000 p.p.m.
2-Butanone (Table Z-1) 45 p.p.m. 200 p.p.m.
Toluene (Table Z-2) 40 p.p.m. 200 p.p.m.

Substituting in the formula, we have:

500 45 40

Eu= -+ +

1,600 200 200
Ew = 0,500 4+ 0.225 4+ 0.200
Em = 0.925

e

Since E. is less than unity (1), the expo-
ure combination 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 technical
measures used for this purpose must be
approved for each particular use by a compe-
tent industrial hygienist or other technically
qualified person. Whenever respirators are
used, their use shall comply with § 1910.134.

N

1910.1001—ASBESTOS

(a) Definitions.

For the purpose of this section.

(1) “Asbestos” includes chrysotile, amosite,
crocidolite, tremolite, anthophyllite, and
actinolite.

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

(b) Permissible exposure to airborne concen-
trations of asbestos fibers.

(1) Standard effective July 7, 1972. The 8-hour

time-weighted average airborne concentra-

tions of asbestos fibers to which any

employee may be exposed shall not exceed

five fibers, longer than 5 micrometers, per
(,&g%? cubic centimeter of air, as determined by
54y the method prescribed in paragraph (e) of
this section. .

33

(2) Standard effective July 1, 1976. The 8-hour
time-weighted average airborne concentra-
tions of ashestos fibers to which any
employee may be exposed shall not exceed
two fibers, longer than 5 micrometers, per
cubic centimeter of air, as determined by
the method prescribed in paragraph (e) of
this section.

(3) Ceiling concentration. No employee shall be
exposed at any time to airborne concentra-
tions of asbestos fibers in excess of 10 fibers,
longer than 5 micrometers, per cubic cen-
timeter of air, as determined by the method
prescribed in paragraph (e) of this seetion.

(c) Methods of compliance.
(1) Engineering methods.
{i} Engineering controls. Engineering con-

trols, such as, but not limited to, isolation,
enclosure, exhaust ventilation, and dust

N

-
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specifically

of the Candidate List wonld ba w:emp:
from the reporting reqguirements for
eompilation of the inventory and would
be automatically imcluded on the in-
ventory of chemical substances, Any
“mineral not included i’ Appendix A,
however, would he subject to the gmeml
zeporting

requirements,
The following list entitled “Minerals
Cwrrently Under Considerationt for In-

clusion in Appendix A of the Candidate |-

List” was prepared for EPA by the De-
partment of Interior's Burez.u of Mines,
The Burean included all known minerals
and rock products which have been
produced or processed for the commer-
cial market within the past three years.
Minerals mined and consumed wholly in
foreign countries were excluded. In 1~
viewing the minerals on this list, EPA
intands to apply the follawing criteria
m selecting minerals o he included in
Appendix A of the Candiate List:

(1) The mineral has Jeen manufactuzed

or processed for & commercial purpose in
the United States during the perlod begin-
atng July 1, 1574

{2) The mioerxi {3 obialned from & mine,
well, or by collection Zrom thoe laud or
watars snd {8 unprocessed, dried, or proce
sased only by mechanical or gravitational

such as crmxhing, grinding, floating,
x’f M. OF aleving.

4 The minersl is not now Tecognized to
bc Q unmedlace toxicofogical cancerny 0 War-
mnt MPA fdentifying at this tima eack of its
manufacturers.

{4} The mineral is described by a name
which ldentifies it as specifically and nar-
rowly as possible.

- EPA now recognizes that some o: the
minerals on this lst do not maet these
eriteria for & varielty of reasons. For

PROPOSED RULES

mﬁmﬁmmbaﬁ}a&md
charcoal do-not-meet-the-second criteria
with. respect to procesying. With respect
to the third.criteria concerning toxico-
logiczl effects, several minerals such as
ashestos, urznium ore, and mercury ore
may be considersd inappropriate for Ap~
pendix A, Pinally, several materials on
the lst are identified in broad classes.
EPA i3 concerned that such broad classes
may include minerals which on the basts
of toxicological criteris would otherwise
be excluded from Appendix--A..Such
classes as “feldspar group minermls” and
“guartz group minerais” will need to ve
examined in this regard.
~ In citlng these examples. EPA seeks
only to IUustrate the considerations
which will be taken inta sceount in ss-
sembling Appendix A. EPA solicits ex-
smination by the public of eacH eutry
on the Minerals Under Consideration
List with regard to its suitability for in-
clusforf in Appendix A of the Candidalz
List. EPA also solieits other proposed ad-
34 ons or exclustons.’ Any request to in~
1y show that the mineral satisfies
the criteria stated above for placing that

a mineral in Appendix A musti

mineral in Appendix A of the Candidate

FEDERAL

List, Any request to exciude a mineral for | dietxits
Appendix A must ahow that the mineral | diopside
does not zatisly the sbove stated critecia, | Giotite
Murxsars - GoamorLy Uwoxs Cowstmowasrow | dolomite
FOor INCLUSION R AFFXDIE A o Tax Caw- | dolomitio itme
DInATE LIse . dumontite -
scmite Momasteantne- dunite
tinoly prioxt edingtontte
ssachynite boehmite emerald
alkinite boracite emaery
alaskite bocax . enacgite
albite bornite enstatity
allanite braggits epistiibite
alum Drannerite epsoxaite
alumins, brewsterita exikite
ore brine erionite
aluminn britholite -eockiwegeite
phosphates brockantite suctyptite -
aluminum stiteates  ¥ucite
aluminum salfatee = Durkeite faujuite
ambatoarintte . buxite  Zayulite
calcite Leidspar group
ambiygonite calcium-arsanite
amethyst - calcium allicates 'g”bf"::
smpangabeits caliche t“‘ te
smphibole group cancrinite “';“3’1“
erals cappelantte vy cgy
pnmoute o finocerite
anstase cassiterite nuorspatth
aneylite cancsite gm‘;’“
andolusite celstan
andesite Swargyrtte fyas
b, e e
ankerite ahabixite te
anorthite chslcedony fuchsite
anorthoclsse chaleocite tullers eartl
mmpw mmﬂh - bh.
chalcophanite gdol?;uu
aatigortie mmmh . gahnits
antima,
mﬂﬂ’l;‘w charcoal 8‘!: im“
auatite cherslite b
chert : . . ] 8arnet
b llt; chins clay gurnisrite
nophyilite torite garronite
aquamarine
aragonite chrome ore gayluasite
arfredsontte iromite ALl o
argratits chrysoberyl gel te
ssgillite m&‘ smdogt’&
lrkosalp °§m°mcz zuénih
<hureht bixsite
Lrsen'o&mu cinnabar gismondine
:’b” te . clarkeite giauberite .
Supme . ST gascodoc
- & te
:‘ég&" ; cu;opmonu glaucophane
(= thite
"““"‘t’e‘“ cobaltite gumu
a.zurtm‘ . cobalt ore gold ore
- - codarzite gopnsrdite
Daddeienite” ks Enatte pogmatise
eleyl ) te
baXerite conglomerate grauodiorite
ball clay cooperite graphits
barite ocapper cre . grovel
bﬁs’ [t wm - c‘ N u
-baszantts - coryndum mnoe:tt
baasetite ooveliite . Kreensexd
bastunaesite crocidolite runezite
bairxite cruds of gummite
. bazzite exyolite oypsite
heckeaiite cubanits Sypsum
brequereltte onmmingtonte -
bentonite cuprite Ballte .
g:mndxtc * cuzite balite otes
Tyl - batloysite
betafits . d“m’ tl:'d“' : harmatoma
:Ct;?;lnglc ciny ::;kuu ) Dardystonite
orenzits hastite
blotite ) dowindtits hatehettolite
blamite dlamond bauynits
bismuthinite diaspoxe hectorite
bismutite Atatamite hedenbergite
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PROPOSED RULES 19309
parisite pyonhotite saud - - 31 \IrAnO
parcanite pyturgyrite sandatone :tue;.lh:“ L umoggl&u
parviingite pyrite sapouite stiipnomalane uranocspashite
poarceite pyroiuaite sapphtire stromeyecite uranocspinite
pearl pyrophylitte sartorite N atrontin uranothalltte
pow PYTOXonN group sassolite strontisnite urbanite
pectolite saxonite 'vanite ~ ures

te pyroxens suglite scheellte aylvite uranite
pontiandits pyrOoXens schefTerite
peciclase hypersthsne taconte vanadinm ore
pertdotite pyrozsustyalite scolecite talo vermiculite
perlite pyroxenits scorin . teepleite
perovsicite - pyrrhatite scariesite | tennantite vrbaits
potalite quarta group septolite tongerite vysotskite
petrolesum minarals sericite tezahedrite voglite
mullite phenacioe N quartrite serpentine thalenite volcanic gises
{muscorite ) phillipsite q y shale thensrdite txite
phlogopite rammelsbergite shale oft thompsanite walraki
m:: phonoiite race earths . - shard thoris wmm:;mu
naticoiite phoephats rock rauvite aiderite thorianite walpurgite
nstive coppec phocphiates realgar . silice thorite water
natrolite phoaphorite tenadite A sitica sxnd thorogummite weinschenkits .
asturat gos picrolite renlisvite silica stone thortveitita wolframite
Eatumt gos plsekits resing - stilimanite tn ore wollsstonite
condensates pitchblends ratzian ailts titanium ore wurtzite
nepheline syenite plagiocisse rhabdophanite stltstanse topaa
- piatioum ore rhodochrosite silyee ars torbernite Tnstims
nepbatite plumbonioite rhyolite skodowskite tornsbohmite yttsiallte
niccolite pollucite rhocdontta skutterudite tourmaline yttrocezite
Sdckel ore : polybasite richterite slate smaltite travertiue ytirocrssits
niter polycrase riebe:fiﬁ- smithsontta - ;?&uu ytrofiuorite
nossitte polygorsiite rinkolite paari s P atite FugaAwAvSilte
_  poirbalite rock salt soddyits troegerits zeolites
polymignits rosasits spercyiite trona
potash rottenstons - sphalsrite tachefitnite FAne-copper
tass renhnl! rowlatidite spinel g chalcanthite
po fum, p te e snm tungsten cre inc-capper
poweilite ruby simm:. turquolse melanterite
vehnits rutherfordiine zincits
b staurolite tyuyamunite -
rutils -Zino otw
priceits . staatite urasinite zinkenite
. pomstite - safflocite stellasite urnniugs are- Zippeite
pumice =iy, _stibloonite uranocireits zircon
pumicite samirssits stibnite urancphsne zrkelite
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