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3 Threshold Limit Values for 1961
Ta . ddopied at the 23rd Annual ”ccu'ng ‘of the American Cl;afrrr'nr of

:G;:lmmnu! Iadustrial Hygienists, Detroit, Mickigan, Apnl 912,
N :

Threshold Limits should be used as guides in the control of health hazards 4nd
should aot be regarded as fine lines betweeni safe and dangerous concentrations.
They represent conditions under which it is believed that nearly all workers may
be repeatedly exposed, day after day, without adverse effect. The values Lisied
sefer 1o time-weighted average concentrations for a normal workday. The amount
by which these figures may be exceeded for short periods without injury to health
depends wpon a number of factors such as the nature of the contaminant, whether
very bigh concentrations even for short periods produce acule poisoning, whether
the cfiects are cumulative, the frequency with which high concentrations oceur,
and the duration of such periods. All must be taken into consideration in arriving
at a decision as to whether a hazardous situntion exists. Special consideration

. shonld be given 10 the application of these values in assessing the health hazards

which may be associated with exposure to combinations of two or more substances.

°  Threshold limits are based on the best' available information from industrial

experience, from expérimental studies, and, when possible, from a combination

of the two. These valves are based on various criteria of toxic effects or on

marked discom{ort; thus, they should not be used 'as a common denominator of

toxicity, nor should they be considercd as the sole criterion in proving or disprov-
g diagnosis of suspected occupational disease.

These limits are intended for use in the field of industrial hygiene and should

be employed by persons trained in this field. They are not intended for use, or

1y
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&  for modification for use, in the evaluation or control of community air pollution ¢
% or air pollution puisances. ‘ G
e *  These values are reviewed annually by the Committee on Threshold Limits Je¥
|<°  for changes, revisions, or additions as further information becomes available. =
= The Committee welcomes the suggestion of substances to be added to the list and :,%
7. also comments, references, or reports of experience with these materials, - .}’@;
:;-'. b Per ;h%
- . X S
= RECOMMENDED VALUES ‘:::9_:
_‘T Gases and Vapors I iz
i . -:_ A
i Approx. Approx. 2
' Mg. per , Alg. per y BT
= Suastaxer PPM® Cu Mt Suasraxcr . PPMe* Cu Mt SRR
% Aceldehyde ........... 200 30 Acnylonitrile=Slin ..... 2 43 Ry
w-  Aretic agd ...... veeaee 10 53 Al alcohol—Skin v 2 5 T Vi
-.-—.. . Attﬁ: lﬂh_\‘ﬂridc senevas 5 m ..'\n,\'! d‘l;m;dg messncesne s 15 :-‘.
Z 7 AN Liiieeienaannsl 1000 2,400 Ally] propy] disulfide ... 2 12 g
- Acetylene wetrabromide .. 1 " AmMmONia cecerrecrascee 100 7 RS
= Acolen ... 03 12 Armyl aceiste ..uevene.. 20 1,030 3 $End
. Received for publication July 6, 1961, %
-— Reprinted with penmission from the American Congress of Governmental Industrial | S22
_-"- Bypioin &
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“w ARCHIVES OF EXTIRONMENTAL HEALTH ™

-1
Approx.
. Mg per Mg.

Scvasracy PPM* Cu M$ Susstancz . PPM* Ca
Army1 aleohol 1.2-Dichloroctiane

(isonmy! aleoho!) ..... 300 %0 (cthylene dichloride) .. 100 400
Anﬂ.itlﬂ—s‘:in vessscenes s ” ,J'thbmh)m sove m m
m -.I----oo.-l--.... w u my’ Cd!‘l’ sreme ls n
Bouene (benrol) .o..c0 25 ) Dichloremonofiuore-

Benzyl chioride ...c00.. 1 5 mothane ...oveveeee.. 1000 4200
Boron mifluoride ..eeeh. 1 3 1,)-Dichloro-1- T
Broming .v.conervecase. - 01 07 wostthaAle .eoereeeee 10 (]
Butadiene (1 3-butadiene).1,000 2200 Dichlorotetro- ‘

I-Bm : .m ...-o.o-o-‘m ’m

(methy? ethy] ketone) .. 200 50 Diethrlaming ..ccveaesee 2, 55
Buty] acemte - . - Difivorodibromo- :

(n-buty] acetate) ...... 0 °* 90 methant «vovaeenedt.. 300 0
Buny] alcoho! (s-butancl) 100 . 300 Diisoburyl ket veeass XN b
tert. Butyl aleoho! ...... 300 300 Dimethylaniline (N-di-

Butylumine ..ccevevvaes. 5 15 methyboiline}—Sin .. 5 b2
Buty] eellosolve Dimethylformamitke .... X0 &0

(-Lutoxyethanol) ..... 0 290 L1-Dimethylhydrazine— -
Mtert. Butyltoloene ..... 30 & KN icovcecivoniiann.  0F 1
Carbon ioxide . vevess..5,000 9,000 Dimethylsulfate=Skin .. 1 5
Carbon disulfide—Skin .. 20 60 Dipropykne glvenl
c;lrlm m:i[k enonne 1w 110 m}l}" ether YY) lm m
Carlbon tetrachioritke— Dioxanc iy

Bhill vevervconrsninnes 2 160 (dicthylenc (loxide} ... 100 0
Cellosohve ) Ethyl acetate .cuoeneee. 00 1,400

-cthoxyethanol) ..... 200 740 Ethyl aervlae—Skin ... &5 100
Cellosalve acetate Ethyl aleoho! {cthano!} ..1.000 1,900

{2-cthoxytthyl acctate). HO 540 -Ethylamine covvieneee.. 23 45
Chlofng veveeenenenses ] 3 Ethylbenzene ....000p0.. 20 570
Chlorine dioxide vveaees 01 03 Eihyl bromide ......... 200 8%
Cllorine trifivoride ..... O 04 Fihy) chloride c.ceve... 1000 2600
n.;nfdm . Fo“l-"l other ... seaspees 400 ’m

(rmmochlorchenzene) .. 73 50 Fabsl formate .......... 0 00
Chlorolorm Ethyl silicate .......... 100 250

(trichloromethane) .... % 240 Fthylene chlarahydin—
1-Chioro-l-nitropropane . 20 100 Skit .eveccesnsscenas 5 16
Chloropierin vevvroense. O 0s Eihylandiamine ........ 10 X
Cldoroprene (2-chlore-1.3- ’ Esliylene dibhromide ‘

Imtadione) cieieeene.. 25 L) {12<dibronocthamy) ... 25 1%0
Cresol (al imomvers)—Skin 3 r Filylone imine=Nkin ., § 9
Cycloheane sveenenses, 400 1,400 Eiylere oxide .ooovevee X0 %
Cyelohiesanol .evvveeees 30 200 FInofne cicavesecesesn. 0.1 0
‘Cyclohexanone .c.iveeese X 200 Fluorotrichloromethune . .1,000 5,600
Cycloliexene +..vvunee.. 400 13%0 Furmaldehyde ..ccovveee 3 [
Decaboranc—~=Skin ,ve... 005 03 Furfural seceeeiivenaee 8 b.1]
Diacetone sleohol Furiuryl alcobol ....... 50 xn

(4-hydroxy-f-metliyle Gasoling .ecvveenirene.. 300 2000

2antaneng) ceceenese 20 Heptane {n-heptame) ... 300 2000
THlorane .eveeverancess 0.1 0.1 Hexane {n-hexane) ,.... 300 1800
WD;C‘I‘M“ sevsenn m m Htxaw! (Mh.‘.l
MDichlorobemaene .eouee 75 450 butyl Letone) ........ 100 410
Diclioredifinorumctliane 1,000 4030 Hexune {methyl
1.I-Dichlorocthane .eeee. 100 400 isohutyl Letone) ...... 100

NOTE: i ward “Skiz® follewine » tompeongy  1UFazine—Skin ,ecceee 3
name indicates thar the liguid rompound can pencirate Hydrogen bromide ooooee 3
the skin to cause syviemic efect Hydrogen chloride ouve. 8
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1 Simsraxce Prue
Pextanonc (methyl

m’l hu’ sssesss m m
Perchloracthylene .

{teimnchlorocthylene) .. 100 60
M.% sobosabote 5 '9
Phenyhydrazine=Slin .. 3 - <4
FPhosgene .

(arhomy] loride) ... 31 - 4
W seevenisvoesy nns .-D7
Photphorus trichinnide .. 08
Proprl acetatr voivevae.. X0 &40

400

m sssaes

Sydropen saifide oeeeee
.* etsssnasInaER el N
b <]

w sesessecssscs
. Trrnine saeenvany 5

2= Mesity} 0% veveeeenes 25
Uethy] seenate wooeene.e 20
ethy! seetylene ....0.. 5000
2=, Metind aerylute=Skin .. 30
C oem.  Methylal

gnz-—sg:u

b
=

Promd alcobol

Trom cther

b

b
J

==~ mabenmatan) o100 310 Gsoprom! ciber) ..... 80 2100
== Metly) akshdl - Propylene dichloride ;
2 bealemol) ceeeeneea, WO 260 | Q2dichlorepropanc) .. 75 3%
T oamETS e i zog
4 1Y . ! ! .

25 Gwcbeorme) L. 20 0 pEEe W e W0 300N
= Mrthy ecliomclvt aectate I L Quinone ceeeesoneeceees 01 Q4
~- (el glyvol mono: ! SHBINC neneeeeereenenes O 05
T wahddberacoie) o 25 1D Stoddard sohent vooooe. 500 2900
= Methyl chloride .eceree 100 o :

—~ eyl chloraform (henylethydene) ...... 100 4290
s (1.1 -irichlorocthane) . 300 27 Sulfur-l' ™ 13
T Mahinthexane ..., 50 Sulfur bexafivoride ....0000 6000

a Aethylevclohexano! ... 100
' Mehvioclohexanone ... 100
Methy] formate ........ 100
Afethy) isobnrty] earbinol
(methy? amyl aleohol).. 25

Sulfor monochloride ... 1
Sulfur pentafluoride .... 0025
1.122-Tetrachloro-

cthane=Skin ........ §
Tetrahydrofuran .:.....i 200

b
\
.

E5uasE

safiird

N w38 Ee

a-Methy] styTene ..o 100 Tetraiiromethane o..... 3 £
Methylene chioride i Teluene (tolool) ........ 200 3t |
— (di:hlommd}nne) eess XOO 1750 , cl-Toluidinc—SHn cevenn 1 . : i
20 Monomethyl aniline= | Tollene-2.4 . ! }
= Slif severcinnssanenee 2 ° ‘Eisocyanate cesceeenses 0028 0343 . [
T.  Xophtha (eodl 1) ... HO (MO0 Trichlorocthylene ...... 100 520 55 |
a—  Nophtha (pewoleum) ... S0 2000 Tricthylamine voovereree 25 200 5]
e U= Nickel carbonyl .oeeenes 0001 | 0007 g o0 e . ¥
(. Xt ol 0 [ bromomethane ........3000 600 =¥
- pNivoaniline—Skin ... 1 6 Turpentine suvevenerenss 100 80 x ;
: Nitrobenzewe—Skin ..., 1 X \inyl elloride ) - ; .
.:;._ .\.i"m!ﬂlﬂ ....‘......... 100 310 . (ch'lornethylme] Cennae 00 1300 =
—-  Nivogmn dioxide ..o § ® Vinyl toluene vecevenee. 300 480 23
= Xuroglhyeerin woveeeee 08} 5 Xylene (s} vveeeeces 20 £70 >
= ?’;‘\m’* 'g} 3-90 Xylidine—Skin vuveereer . § 2 5
- = NUTOPIOPANE savasarss & X ——— . ; 5
- Nirololueno—Skin ..... & » i .2‘!::“:6"76? oy ,';Tl:ﬂ:: of alv by 5
= OaAne cevvcerorenvenss 500 P3ISO t Arpreaimate millicrams per cubic meter of ale. 3
=T Owee cereeeeeess 01 | D2 3 Probatly suffcieny Jo 18 protect against peb - -
> ( sessenna . mAry semsitizalion, Dutl ey mol prowecl persans spe-
. POniant c.oveeecescsens 100 PI0 eifically sensltired. £
..:-'-'. % ! ,' 1
= . | ) K
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Dusts, Fomas, sad Mists
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$casTaNC:

. BEa-bexahydre-1,4 5 S-dimethano-

‘m)-&n R IR Y PR Y YY) m
Ammate (ymmoniom sulfamate) .....15
‘m’ svBeAsENAINRRLISIdARINRIUD NON 0.:
TANTU (alpha-maphthylthicurs) .... 03
Am‘ ssrssenseePeNsasseNsnaneP IS 85

* Barium (soluble mwmds) vevsesss 08

Bﬂ"mm I IR Y R R NPT Y Y R ] m

Cadmium oxide formet cocecvcncersenss Ol
Calcum AIEMIE ceevcisersncansones Bl
Chiordane (124,567 8 5-ccrachioro-3a,
4,7 7a-te1ra-hydro~4 7-methancindane) 2
Chlorinated aampheoe, 0% cecoecnces BF
Chlorirated dipheny] c0de ceooeeerces OS5
Chlorodiphemyl (42% chlorine}=Skin 1
Chlorodiphem] (S4% chlorine)—Skia 05
Chromic acid and chromates {as CrOy) 0.1
Crag herbicide (sodivm 2-[2,4-&ichloro-
phencxy] ethanol hydrogen sulfate) .15
Cyanide {(as CN)=~=5kin ..cerveeeens §
24-D (24-dichlorophenoxyacetic acid) 10
DDT (22-his [p-chlorophenyl)-1,1,1-
trichloroethant) ..eesscsecssscesves 3
Dicldrin  (1,23.4,10,20-hexachloro-f,7-
epoxy-14,42.5,67 .8 8a-octahydrosl 4, i
58-dimethanonaphthalene)=—=Skin ... 025
Dinitrobenzene=Skdn ..avsrescscaaces 1
Dinitrotolusne—=53n .ecveesercccaces 15
Dinitro-pcresol=Skin .icecessesnsces 02
EPN (O-ethyl O-pnitropheny!l
thionobenzenephesphonate ) =Siin ,.. 0.3
Ferbam (fernic dimethy) dithiocarbams
."t) ........-........-..a..-......!5
Ferrovanndium dott veeveevsaccrvsane §
Fluotide .eeveevaveassssnsccanssacnes &5
Hydroquinont v.eeeesececrsrcsccsses e &
Iron oxide fUME voc'vecrtercacansaesad
Lead ceieceerccnesncsvssrnrarecenss 02

Lead arscnale ccececvesrsosassaccioss 0187

 Lindane {hexachlorocyclohexans,
LAMMA {SOMET) Lpevnnescvsareesces 05

u‘hi‘lm h)‘dt‘i& antsNPrsessssReRann 0.025

Magnesium oxide fimne cicceerccnnesodd
Malathivn (0,0-dimethyl dithiophes-
phate of dicthy! mercaprosuccinate)—-
skin II...II.I....'I.I.I..l.....l.ls
Mangunese ....... .
Mereury ciearrescorcssescescensecace 01
Mercury (organic compounds)—~Skin , 0.01
Meihoxychlor (22-di-p-methoxyphenyl

AMg. yer
Cu )Mt Svestaxcx
’ . MMrin 1.23.4.10,10-hexachloro-1.4,42.5,

Molybdenum .
(socluble coemPOUAdS) cecesconconces §
(insoluble compounds) ..eeeenesnesedd

Nitotine==53n cecaesenrcrssorccssnes B

Panathion (0,0O-diethyl-O-penitrophemyl
thiophosphate)=—5ldn .coecnecancece O

S0 seeeeees 05

Pentachlorophenol=Skin .ecoscecceeces 83

m’mc 860 cevcccenccassscasacs

Phosphorus {yellow) .cececennnnesee. 01

Phisphorus pentachloride .ooceceenae 1

Photpborus pentasulfide .veeevenancea 1

Picric 203d=Shn .iicerseraccoscaceas O

P}m [YIXIXIEIRININI ST LRI RN L} z

Rm SN0 S0 AENEENEINNIFEEBOILDINE 5 »

Sclenjum compounds (as Se) «....... 01

Sodiom fAvortacetate (1080)=Skin ... 0.1

Sodiom hydroxide .iveevecnonsncccces 2

StYthBine cuvceccresssseracssconcsns OIS

Sulfurie Y- 7. S, essscassens 1

TEDP (tetraethy! dithicnopyropbos-
phate)=8lin .cccvsntcacrncranasess B2

TEFPP (tetnelh)l pyTophosphate)

SIS0 .ereenecnviccarentsansncsncsas 003
"Telluritm  e.ovevecceccscarcssacences 01
Tetryl (2,4.6-lrinitrqi|my1nmh3-lnitn-

" mint)e=8kin .i.ceseqrescssscnscsres 18

Thallium _(soluble eompounds) ....... 01

Thiram (teiramethy! thinram disulfide) 3

Titanivm dioXIde ceecrronrecernencenadd

Trichloronaphthalene—Skin v.ceeiveas §

Trinitrololuene=—5kin cccooscscsccseas 33

Uraniom
{solulle compounds) .eceeennensse, 005
(insoluble tompounds) ..veeveiecns 025

Vanadium
(ViOs BUSt) cevsvanrivnernsansness 03
(vDOI ‘m) ssdcepseanantserRtLY 0.1
Watfarin (S-Irncﬂanylbm:)l]-l-

h;dro\\aomnann) erecnsaaee 0.5
\'unm esascencunss csdevadrussee s
Zine oxide fUME veeerenereieeanans .13

Zirconinm compounds (as Zr) ....... 3

i Milligrams of dust, fume, or mist per culic merer

" air,

Radiessiivity: For perminsible concentrations of
radicisctopes la sir, see U.S. Devariment of Com-
werre, National Buresu of Sundards, Handbook 8
*Mazimur Farmissidle Dody Burdens and Maximom
Permitiible Concentrations of Radicootlides fa Alr

and in Waier for Occupational Expasure.” Juoe 8. ’

1989, Ale, see US. Deparument of

National Burese af Standards, Handlcok 39, "Pn
missible Dose from Esternal Sources of looizing
Radisiion,” Scpiember 24, 1054, and addendum of

Mg g
- Ca M3

1ot g gl

1]

TIHRESHOL.: §

Svastaxer

Sha

M,_j‘c
High (a
Modnam
Low ('

Cristohali:

Amorphov

Silicates

Asbestes ..

lﬁn sees

Porttand .

SuasTaxc:
Acttoniri
Aliy] glye
(AGE)
Borom ox..:
1et. Bun
(as Cri.
w-Bury] ="
(BGL" -
Bonyl me-
Chloreac. ¢
Qﬂmbh
DOVP
‘22-Div
phare)
Diﬁ,}‘fid_\ i
Dimathn™ .
Endfin .2
achlor~
5678.%e~
emlo. e -
rapht), *=
Ethanol .~
Ethy] me-
Glytido!
Heptaele:
heptacs:
tesraby i
indene’

Winiax .
A

1.1 l-irichloroethane) ....seeceeseasd’ *April 15, 1958,
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MPPCFJ

» m ‘M 5"") ...----'....-s
:a_‘ . m .---o-..--.-.u--------’
-_'_h:‘__:-, -m sesmsoseRsRcERsRsLRREN ST S s
-.T_:..__ u‘lﬂ ..‘..-.........-..............m
_f'g__:__ Porthnd Coment .ovianencccannen 0.

&

£ SussTaxRc: PIPAY Cu M=

2o Acrtonitrile ceeercececess 40 %

= Al ghddy] etber

T (AGE) irevevesnenness 30 &5

-:- m “;k [ EI R TR LN RN NN ] 15

- tert Bunl chroemte

— (“ CI'Ol) Sdednsvsaans n-l

- @-Buty] plycdyl ether

-~ . . (BGE) LI IR I I m m

T Botyl meraptan eceeeee. 10 35

> Chlorcacetaldehyds ...ee. 1 3
Chlorobromomethane ... 200 1050

> - DPDVEP (0,0-Dimethyl-

2.2-Dichlorodiviny! phos-
bl le) vessmessseseravan 1
. Digheidyl ether (DGE) . 10 13

Dimethy]l acetamide ..... 30 = 35
Endrin (1.234,10,10-hex-
achloro-§,7-epoxy+1.443,
56,785a-0cta hydro-1 4-
endo, emdo-$, B-dirmnethano-
raphthalent) ..eeeenese
Ethanol aming ceaveveess 05
Ety! mercaptan covcieees 280
Ghtido] eviivecrencesss 0
Heptachlor (14.5,6,78.8-
heptachloro-3a.4,7,7a- ‘
tetrahvdro-4,7-methano- !
“imc) AEbORCOARBISIRSS :w

LD IJJII_T FALUES FOR 41
. Mineral and Non-Metallic hunmc Duats

Suntraxcx AIPPCFE

m Secsdssnsrssendavee n-oc..m
,* Cl.-..cn‘cc.-o--..-.o-loono-oo‘m

Miscellanenus
m m‘_.* .....'.....l!’l"m
me ....I..........I...........m

Dolamite

m .....'..-..........-.ll;:
£ CAtBde oasvvessnenveeresniD.
m m ..........'....'.Im

Nilliena of particies pev culic fast of alr hoaed

i

, lowpingey taspics sennred by light-feld archuiques,
- TENTATIVE VALUES

Approx.
Me. per

Stasrance PPAUYL Cu M=
se-Hexyl scetate o.oee.. 300 50
Isopropyl piveidyl ether

(IGE) .iecccranccces. 50 20
xﬂdc *avSIREETRGART RS os 0-9'
Moyl sereaptan ..o % 100
I'Nit'm esossenass a m
Pﬂ\abﬂm eedoesornoave
Perchloromethy! meraaptan Q.1 oz
Pbenyl ghidyl ether

(PGE) [(ET R R TR RSN LN ) m 3!0
Phosdrin (2-carbomethoxy-

1-methy] viny! dimetind

phosphaie)
w-Propy! mitrate ccevenene B 110
SYMOX .icereversanesese 02
245T (24,5-trichloro-

phenoxy acetic acid) .. 10

cssmerssnne 01

. Tefion decomposition © -

products (as F) ...... 0.05
123-Trichloropropane ... 50 00
1.).2-Trickloro-12.2-

trfvorocthant ceveess 3000 7.600
Tulerthotresyl phosphate . 01
Trphenyl phosphate ..... 3

€ Parus of vanor or gns per millica parts of alr by

wolume at 25 C and 750 mm. Mg pressure.
& Approximae mulligrarms ey tubit meter of air.

Waaax L. Bazr  Hoemr B .Sroarczz Honoy B Euans  Winiax F. Rosoriax

W. Cuanx Coormx Kom H. Jacosos Russn G. Scom Autax L. Coumatax,  Choirman

s

b7

$
&
&
13

-

i
i

Qs

o
i

T A Nt S A e £ a7, TiiaT A

:r” W ),
3 Ay
> ni i IR

]

¥l
]
{1
(]

)
%

Yy
ST

e
¢l
Y

gL
Xy r' N
s

¥

« = o,
k e Ad
5 Foiey
o -
» §an
R St
:

i

¥

4
2

[

U
Ry ‘ -, ':'..
i
i

S
&

of 2P0
7,
EA IS

ARY oy B U7
e .




