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The threshold iimit vajues refer to air-borne con-
centrations of substances and represent conditions
under which i1t 1s beiieved that nearly all workers may
be repeatedly exposed. day after day, without adverse
effect. Because of wide variation n individual sus-
ceptibility, exposure of an occasional individual at
or even betow the threshold himit may not prevent dis-
comfort. aggravalion of a pre-existing condition,
or occupational iliness.

Threshold limits should be used as guides n the
control of health hazar¢s and should not be regarded
as fine lines between safe and dangerous concen-
trations. Exceptions are the substances given In
Appendix A and certain of the substances given a
*'C" listing. The values not given a “C" listing re-
fer to time-weighted average concentrations for a
nomal workday. The amount by which these concen-
trations may be exceeded for short penods without
injury to health depends upon a number of factors
such as the nature of the contaminant, whether very
high concentrations even for short periods produce
acute poisoning, whether the effects are cumulative,
the frequency with which high concentrations occur,
and the duration of such penods. All must be taken
into consideration in arnving at a decision as to
whether a hazardous situation ests. Enlightened
industrial hygiene practice inclines toward controlling
exposures below the timit rather than maintenance at
the limst.

Threshold limits are based on the best available
information from industrial experience. trom exper-
mental human and amimal studies, and when gossible,
from 2 combination of the three. The basis on which
the values are establisaed may differ from substance
to substance: protection aganst impairment of heatth




may be the guiding factor for some. whereas Teason-
able freedom from irntation, narcos!s. nuisance of
other forms of stress may dominate the basis for
others. The Committee hoids to the opimon that limits
baseg on physical irntation should be considered no
less binding than those based on physical impair-
ment; growing bodies of evidence ingicate that phys:-
cal untation may promote and accelerate physical
impairment. On what basis a limit 1s developed is
given separately for each histed substance in *‘Docu-
mentation of Threshoid Limit Values,”" a publication
of the Threshold Limits Committee of the ACGIH.

Ceiling _vs_Time-Werghted Average Limits, A-
thougn the time-weighled average concentration pro-
vides the most satisfactory, practical way of moni-
toting air-bome agents for compliance with the limits,
there are certain substances for which it is nap-
propriate. in the latter group are substances which
are predominantly fast acting and whose threshold
fimit is more appropiately based on this particular
response. Substances with this type of response are
best controlled by a ceiling "C” limit that should
not be exceeded. It is implicit in these definitions
that the manner of sampling to determine compliance
with the limits for each group must differ; a single
grab. sample. that is applicable to 2 **C" hmit, 1s
no! appropriate to the time-weighted limit; here, 2
sufficient number of samples are needed to permit
a lime-weighted average concentration throughout a
a compiete cycle of operations or throughout the work
shift.

Whereas the ceiling limit piaces a definite bound-
ary which concentrations should not be permitted to
exceed, the time-weighted average limit requires an
explicit limit 40 the excursions that are permissible
above the listed value. The magnitude of these ex-
cursions may be pegged to the magnitude of the thres-
hold limit by an appropriate factor shown n Appendix
C. It should be noted that the same factors are used
by the Committee in making a judgment whether to
include or exclude a substance for a “*C"" tisting.

“San’*_Notation. Listed substances followed by
the aesignation ~Skin' refer to the polential con-

2

tubution to the over-all exposure by the cutaneous
route including mucous membranes and eye. This
attention-catling designation 1s intended to suggest
appropriate measures for the prevention of cutaneous
absorption so that the thresholc limit :s not in-
validated.

Mixtures. Special consideration shouid be given
also to the apphication of these values in assessing
the heaith hazards which may be assaciated with ex-
posure lo mxtures of two or more substances. A bnef
discussion of basic considerations invoived in de-
veloping threshold himit values for mixtures. and
methods for their development. amplified by specific
examples are given in Appendix B,

“lmert’”_or Nuisance Particulates. A number of
dusts or particulates that occur in the working en-
vironment ordinanty produce no specific effects upon
prolonged inhalation. Some insolubie substances are
classed as inert (e.g. iron and stee! dusts. cement.
bentonste, silicon carbice, titamum diomde. cel
lulose); others may be soluble {starch. soluble otls,
calcium carbonate) but are of such a low order of
activity that in concentrations ordinanly encountered
do not cause physiologic impairment; still others may
be rapidly eliminated or destroyed by the body (veg-
etable oils, glycerine, sucrose). In the case of the
insoluble substances, there may be some accumula-
tion in the respiratory passages. In the case of the
soluble substances. this accumulation will ordinar-
ily be temporary but may interfere to some extent
with respiratory processes. Hence, it is desirable to
control the concentrations of such particulates in the
air breathed by any individuai, i keeping with good
industrial hygiene practice, 3

A threshold limit of 15mg 'm°, or 50 mppcf, which-
ever is less, 1s recommended for substances in these
categories and for which no specific threshold himits
have been assigned.

This lmit, for a normal work day, does not appiy
to brief exposures at higher concentrations. Neither
does it apply to those substances which may cause
physiologic impairment at tower concentrations but
tor which a threshold Jimit has not yet been adonted.

~ Physical Factors. It is recognized that such phy-
sical factors as heat, ultraviolet and 1001218 1adia-
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ton. humidity. abnormal pressure and the like may i
& place added stress on the body so that the effects )

from exposure at a threshold imit may be aitered. RECOMMENDED VALUES
Most of these stresses act adversely to increase the ’
the toxic response of a substance. Although most
threshotd limits have built-in safety factors to guard

(in Alphebetical Order)

against adverse effects of moderate deviations from . Subsrence opme o
nomal environments. the safety factors of mest °
substances are not of such a magnitude as to lake Acetaidenyde . ... ... 360

care of gross dewsations. For exampte. continuaus Acetic acid...... 25
work at temperatures above 90°F or over-time. ex- Acetic anhydride ..................... 20
tending the work-week more than 50% mignt te ::‘:“"‘" ; . . 2,400
: H . etonitrsle .................

considered gross de_vuauo_ns. In such instances judg- Acetylene tetsbromrg Ig
ment must be exercised in the proper adjustments pf ACLORA oo 1 0.25
the threshold limit values. - Acrylomitrie - Skin................ .

These limits are intended for use in the field of Aldrin (1, 2, 3, 4, 10, 10
industrial hygrene and should be interpreted and \ hexachioro- 1, 4, Py s, 8.8
asphied only by persons tramned i this field. They ; a-hexahyaro-1, 4, 5, B-di-
are nol tntended for use. or for modification for use, ! methano -napnthaiene) Skin... - 0.25
(1) as a relative index of toxicity, by making aratio ' Allyl aiconol - Skun................. 2 S
of two limits, (2) in the evaluation or contiol of ' Ally) chionde..................... 1 3
community air poliution or air pollution nuisances. ‘ C Allyl giycidy! ether (AGE). 10 as
(3) 1n estimating the toxic potential of continuous ::'VHL::’" disuifice sg 12
umnterrupted exposures, (4) as proof or disproof of an 35
existing arsease of physical condition, of (5) for carte ‘ s sulfamate (Anmate) o o
blanche adoption by foreign countries. Amyi alcohoi (1s0amy| alcohol).. 100 360

These values are reviewed annually by the Com- ) Aniline - Skin................. oo 5 19
mittee on Threshold Limits for revisions or additions, Anumony & compounds (as Sb) - 0.5
as further information becomes available. ANTU (alpha naphthyi

“Notice ot Intent'* At the beginning of each year, Micurea) - 0.3
proposed actions of the Committee for the forth- Assenic & Compouna - 0.5
coming year ae issued in the form of a “Nouce Arsine................... 0.05 0.2
of ntent.” This Notice provides not only an oppor- Barium (soludle compounds) ...... - 0.5
tumity for comment, but solicits suggestions of sub- C Benzene (benzol) - Skin. . 2% 80
stances to be added lo the list The suggestions Bcnzlmne....t ................... - Al
should be accompanied by substantiating evidence. :"‘ chioride.......... w1 s

yllam ... ... - 0. 002

Lemstalive Action The Conference does nol
consider the Threshold Limit Values approoniale
matter for adoption in legislative codes and regula-
tions. and recommends agatnst such use. b :

Reprint_Permission. This publication may be ré ! * Pty of vapor or gas Der mitlien parts of mr by vol
printea provided that wiitten permission IS obtained : e Aeerad T80 mm. N presaue :': g:.'“ :n:"“':
fram the Secretary-Treasurer of the Conference and - A Nembers, See Appandis A
that it be published in 1ts entirety.
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Substonce © pam®
C Boron trifluoride .......................... 1
Bromine... 0.1

Buumene (1 3 uu(amene» ........ 1,000
2 - Butanone imethyi ethy!

KELONG) ..o 200
2 - Butoxy ethano! (Buty! .
Celloscive) - Skin... e S0
Butyt acetate (n-puty! acetam. 20
Buty!l alcoONO! ........... oo 100
tert. Buty! aiconol .. .. 100
C Butylamine ..............ccoovvrviccvreanns 5
C tert. Buty! cnromate tas CtO3)
o SKIM s s -

n- Buty! giycidy! ether (BGE).... SO
Buty! mercaptan..........................
p-tert. Butyltoluene
Cadmium oxide fume
Caicium arsenate
Camphor ..., .
Catbon dioxige..........oovveveererneee
Carbon disulfige - Skin

Catbon monoxide................. .

Caidon tetrachiorige - Skin ........

Chiotaane (1, 2, 4, 5, 6, 7, 8,
8-octacnloro-3a, 4, 7, 7a.
tetrahygro-4, 7-methanoin-

dane) ... -
Chicninates campnene 609: ........ -
Chisrinated gipheny! oxige -
Chiorne .............ccowe.e. 1
Chiorine dioxide ..... 0.1
C Chiorine uitivoride . 0.1
C Chiotoacetaidenyde..... 1
Chictobenzens
(monochlorobenzene,.................... 75
Chiorobromomethane .......

Chiotodipheny! {42¢ chiornine) - Skin—
Chiotodipneny! (54% chionine) - Skin—

C Chiotofosm (tnicnioromethane).... 50
1-<Chtoto-1-nittapiopane .............. 20
ChiorgBienifi......eee. 0.1
Chioroprene

(2-chioro-1, Fbutadiene) ... 25
é

Mg/M"

3
0.7
2,200

[P T Y

Dichiorotetzafivotosthane............ 7,000
Dieldrin (1,2, 3, 4, 10, 10-hexachioro

-6, 7-epoxy-1, 4, 4a2,5,6,7.8, 8»

octahydio-1, 4, S, B-dimethano-

naphthatene) - Skan ... - 0.

Diethylaming .........ocoociecvmnenrnnn. 25 75

+1964 Addivion or deletion of “*C*"*
11964 Revision - ses Tontative Volves

|
01 023 0gg9

Subsronce ppm*® Mg M>™
Chromic acid ang chromates
tas C103) s - 0.1
Cobait ... . - 0.5
Ciag (R) helbucude soduum 2 (2 4-
dichiorophenoxy ) exhanol
hydrogen suitate_ . - 15
Cresol (all isomers) - Slun....... .. s 2
Cyanide (as CN) - Swin.... 5
Cyciohexane...................... 1, 400
Cyclohexanol ... 200
Cyclohexanone.. 200
Cyciohexene 1,350
2,40 (2, t-dccnimopnenoxy
-acetic acid) . . - 10
00T 2, 2-b1s (p-chlotophenyl) .
1, 1 1- llICMOIOQ!hMe - Skin - 1
DDVP (0, O-Du'nemyl-z 2-dichioto-
vinyl phosphate) ... ... . . - i
Decaborane - Skeft ........oocernee. 0.08 0.3
Diacetone aicohol (4-hydroxy-
4-methyi-2-pentanone) .. . 50 240
Diborane - 0.1 0.1
1, 2-Dibromoethane qemylcne
dibromide). .. pi] 130
+C o-Dichlovomzene - 50 300
p-Dichiorobenzene 75 450
Dichiotodifivoromethane.............. 1, 000 4,950
1, 1-Dichioroetnane ..................... 100 400
“ 1, 2-Dichicroethane
{ethyiene dichiornide).......... . 200
1, 2-Dichiotoethyiens . 790
C Dichiotosthyl ether ............. . 90
Dichiotomonofiuoromethane .. 4,200
C 1, 1.Dichioto-1-nitoethane. 60



Substance spm®

Difiyorodibiomomethane .............. 100
C Diglycidyl ether (DGE)... 0.

Diisobuty! ketone __......... S0

Dimethyl acetamide - Skin.......... 10
Dimethylaniline (Ndmemyl-

aniling) » SKif ..o

t Dlmethymrmmld

1, 1-Dimathylhydrazine - Skin ...
Dimethyisulfate - Skin ................
Dinitrobenzene - Skin.....
Dinigotoluene - Skin......
Dinitro-o-cresol - Skin ... .
Dioxane (diethylene dioxide)...... 1
Dipropylene glycol methyl

€Endrin (1,2,3, 4,10, 10« hexa-
chioro-6, 7-spoxy-1,4,42,5.6,7,8
8a-octahydro 1, 4-endo-5,
8-dimethanonaghthaiene) - Skin.. =

EPN (O-athy! O-p-nittopheny!
mnonomzmcphosphonm) Skin -

Ethy| acryiats - Skin...... 25
Ethy! aicohol (ethanol)....

Ethylaming ............. - 25
C Ethylbenzene .................ccconeuerecnr 200
Ethy! bromide... .. 200
Ethyl chigtide ..........ccormmrececeennnee 1,000
Ethyl ether............ e 400
Ethy! formats .. 100
C Ethyl mercaptan . 20
Ethyl silicata. .. e 100

Ethyiene dllotoﬂyd:in suu; ...: S
Ethylenedismine ........................ 10

+ C Ethylene giycol dinitrats - Skin 0.2

Ethyiens iming - Skin................. -
Ethylene oxide...........cnceee... S0
2-Ethoxyethanol
(Caliosoive) - Skin................. 200
2-Ethoxyetnanol
{Cellosolive) - Skin
2-Ethoxyetpylacetate
{Celiosoive acetate) - Sun ... 100

P ek e ttmmm ., - ae g, e s e e

Biitmpiluw

§Pr—~¢na—|
N
~~

740
740

540

Substence opm®

Ferbam (fetrri¢ dimethy!

dithiocarbamate) .........ccooce.evenne. -

Ferrovanadium dust .. " -

Fluoride (a8 F) .....ccoceereercuericnnae -
Fiuonine 0.1

Fluorotichioromethane................ 1,000

C Formaldetyde —..........cccncomeceevem. H

Furtural H

Heptachior (1, 4, S, 6, 7, 8,
8a-heptachioro-3a, 4, 7,
7a-ttrahydro-4, 7-

Hexanone (methyl butyl ketone)
sec - Hexyl acetate ......................
Hexone (methy! uooutyl lutnne)

+ Hycgrazine - Skin ..
Hydrogen Nomldt .

C Hydrogen chioride........
Hydrogen cyanide - Skin
Hysogen fluoride ..............
Hydrogen peroxide, 90%....
Hydrogen ssienide......

1 Hydrogen sulfide ....

Hyd1oquinong.............c.cooreens ......
'C lodine
i1on oxide fume .............cccoerenrnene "

1sophorone .........
1sopropylamine.
Isopropy| glycidy| ethet (IGE)....
Ketane.
Leag
Lead arsenats .. .
lindane (Mnchlacyclm N

CAMMA ISOMBS)........ccommereeemrannne
Lithium hyarids... eheasesasanens

+1964 Addition or delation of **C**

100
50
100

t1 o8l

11964 Revision - sow Tentetive Valves
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Substance ppm® My’l"'
Magnesium oxide fume ................ - 15
Malathion (Q, O -dimethyl

dithiophosphate of diethyl

mesrcaptosuccinate) - Skin ...... - 15

C Manganese ............ SRR S 5
Mercury - Skin - 0.1
Mercury (organic compounds) -

Skin - 0.0
Mesity! OXide .. ... 25 100
Methoxychlor (2, 2-di-p-

methoxy -phenyi-1, 1, 1-

trichioroethane) ........................ - 15
Meathy| acetate ...... 200 610
Methy| acetylene .. .1, 000 1,650
Methy! acrylate - Skin .10 35
Metnyia! (dimethoxymethane)......1, 000 3,100
Methyl alcohol (methanot) . . 260

C Methyl bromide - Skin.................. 80
Methy! cellosoive (2 -methoxy-

ethanol) - SKin.........ccrermreee.. 25 80
Methy! cellosoive acetate

(ethylene glycol monomethyi

ether acetate) - Skin 25 120

C Methyl chiotide ................... 100 210
Methyl chloroform (1, 1, 1-tri-

chloroethane)...............een...... 1,900
Methyicyciohexane .. 2,000
Methyicyclohexanol 470
Methyicyciohexanone .................. 100 460
Methy| fOrmaE ...........coovrenrercennenn. 100 250
Methy| isobutyi cardinol

{methy| amyl alcohol).............. 25 100

t Metny) mercaptan. . - -
+ C a Methy! styrene ......................... 100 480
Methylene chioride

(dichioromethane) .................... 1,750
Monomethy! aniling = Skin.......... 9
Mo lybdenum ( soluble

COMPOUNTS)......coee.ecaeecrsecmree - H

(insoluble compounds) ............ - 15

+1944 Addition or deletion of *°C*’
71964 Revision - see Tentstive Volues
\
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Substones ppm*

Naphtha (coal tar)............cc.ce...... 200

Naphtha (petroleum) 500
B - Naphthylamine.... -
Nickel carbonyl .... 0.001

Nicotine - Skin.. .
t Nitic acid ............ . -

p-Nitroaniling - Skin ..... 1
Nitrobenzene - Skin.. 1
Nittoethane............ 100
C Nitrogen dioxide H]

C Nitrogiycerin - + EGDN - Skin... 0.2

Nitomethane ....................ccccceeeen. 100
1-Nitropropane 25
2-Nitropropane 25
N - Nitrosodimethylamine (Oi-
methyimitrosaminel - Skin A3
Nitrotoluene - Skin ...................... H
Octane. 500
Oil mist (minetal) ..o -
Osmium tatroxide.. -
Ozone 0.1
Patathion (Q, O-diethyl 0-0-
nitiophenyl thiophospnate)

- Skin. -
Pentaborane................occeeencnnen 0. 00S
Pentachioronaphthalens - Skin .. -
Pentachiorophenol - Skin............ -
Pentanone (methy| propyl

L REONE) ... 200
Perchlioroethylene (tatra-

chicioethyleng) ........................ 100
Perchicromethy| mercaptan ........ 0.1
Perchioryl flucride .................... 3
Phenol - Skin................... S
Phenyi giycidyi eather (PGE)..... 50
Phenylhydrazine - Skin................ S
Phosdrin (2 - carbomethoxy - 1 -

methyl viny) dimethy|

PHOSDRAIE) .........cucnecrerrerinens -

+1964 Additien or deletion of *°C*
11964 Revision - see Tontative Velues
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Subsrunce ppm® My, M

1 Phosgene (catbonyl chionde) ...

Phosphine....................... 0.3 0.4
Phosphoric acid...... - 1
Phosphorus (yellow)..... - 0.1
Pnosphotus pentachioride - 1
Phosphorus pentasuifige . - 1
Phosphorus trichiornide. 0.5 3
Picnic acid - Skin ... - 0.1
Piatinum (Soluble Saits).............. - 0.002
Propyl acetate..............cceneennnne 200 840
Propy! alcohol (isoprapyl .

Icohal} 400 980
Propy| ether (1s0propyl ether).... 500 2,100
n-Propy! mitrate ... 25 110
Piopyiene dichionde (1, 2--

dichiotopropane) ... 75 350
Propylene imine - Skin .. 25 60
Propylene oxide..... ... 100 240
Pytethrum........ - H
PYHOING .ooeeeceeriaenteranierinenenes 5 15
Quinone. 0.1 0.4
Rotenone (commercial)............. - H

t Selenwum compaunds (as Se) ...... - -
Sodium fluotoacetate (1080)
- 0.05
Sodum hydroxide.... - 2
Stidine.. 0.1 0.5
Stoddard solvent ....................... 500 2,900
Stychnine. - 0.15

+ C Styrene monomer

(phenylethyiene)
Sulfur dioxide..........
Suifur hexafiuonide
SultufIC ACId.......ooe. o cicenenen

Sultur monochioride.. 1 [
Sultur pentativocide....... 0.025 0.25
Sulfuty! fluocide. 5 20
2,4 5T(2,4, 5

wichiorophenoxyacetic acid).. - 10
TEDP (lstrasthyl

dith:onopytophosphate) - Skin.. - 0.2

+1964 Addition er deletion of **C**
11964 Revision - see Tontetive Valves

Substence ppm* Mg M

Tefion (R) decomposition

progucts .. - Ad
TEPP (teuaemyn pyto-

phosphate)} - Skin. .. ... . .. - 0.08
Tellunum . - 0.1
1,1, 2, 2. Teuacntmoethane

- Sk, T 5 as

Teuanymoluxan e .. 200 §30
Teuanwomemane U 1 8
Teuyl (2, &4, 6- llmmopnenyl-

methyinitamine) - Skin. . - 1.5
Thatlium (soluble compounusv

- Shin. . e - 0.1
Thiram nemmetnyl tmuum

disuifise) - S
Titanwm dioxide ............. ............ = 1$

+ Toluene (toluail 200 %
o-Toluudine - Skan .. ... S b/

C Tolylene-2, 4- dusocyanat; - 0.02 0.14
Trichiotoethylene .. 520
Tncmumphmalene - sum . H
1, 2, 3-Tuchiotopiopane......... 300
1, 1, 2-Trichioro 1, 2, 2-

triflyoroethane 7,600
Teiethylamine.. ................ . 100
Trifluoromonobromomethane... ....1, 000 6, 100
Tromgotoluene - Sknt........... 1.5
Triotthoctesy! phosphate... 0.1
Tiipheny! phosphate.......... 3
Turpentine .. . 560
Uranium |soluble compouncs) - 0.05

(tnsoluble compounds) ... - 0.25

C Vanadium (V 20 s dust).. - 0.5

.~ (V20 s fume)... - 0.1

C Vinyi chiorige (:Mowemyleneo 500 1,300
Viny| tolm [RUPURUUIURUPPIRR ¢ | 480
Wastanin (3 - c acelonylaenzyl v

nmoxycoumum) e - 0.1

C Xylene (zylot) ... 870

Xytidwng - Skin....... 25

+1964 Addition or doletion of *°C*
11964 Revisien - see Tentarive Velves
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Substance ppm*® Mg M
TYIIUM e - L
Zinc once fume_ ........................... - H)
Zirconium compounds (as 2Zf) .... - 5

L] vity: For per bl 80

n ar. see U. 5. Department of Commercs. Muoml Sureav
of § . S! Body
8 ang W [~ mmns of ln»

onucirdes n A and m vuur tor Occupationsl Eaposure.™
lune S, 1959. Also. ses U, S. Deosrtment of Commerce

i Suresu of § es. Wangboos 59. “Permisuibie Dose
from External Sources of iomnng Radiation,” Septemder 24,
1954. ang scdendum of Aont 15, 1938,

> parts of vapor of gas per mullion parts of air dy volume
a1 28°C and uo mm. Mg pressure.

v ;,, M par oer cubic meter of
A munurx. See Appand:z A ‘
11964 Revision - see Tentative Volues :
MINERAL DUSTS
Sudstansy m.p.p.c.t.”
SILICA
Crystatline
Quartz, Threshold Limit calculated 250 »*
from the formuld ..........coecocmnne. %Si0x+ 5
Caistobalite - " "
Amorphous. including naturat
diatomaceous earth ... ... .. . o 20
SILICATES (less than 1% crystailine silica)
‘ Asbestos S
Mica 20
Soapstone 20
Yaic . 2%
Portiand Cement —... .. 50
“Inett’* or Nuisance Particulates 50 (or 1S mg/m?
whichever is the
smatler)

Conversisn facters
mppe! x 35.3 == million particies per cubic meter
= partitles per C.C.

« Milions of particies per cubic foot of sir, Dased on MMOINges
$ampies coumted By Light-field techaics.
e The percentage of crystailing silica in the formula s the

INSLENCES 18 WhIZh other methags Rave been shown fo bs
pplicanis.

14

e e m meman e e A

—

TENTATIVE VALUES

Substonee ppm* Mg Ml
++Ansidine (0, p-1Somers.. ... 0.5
++8enzoy! peroxide...... . )

Cailcium oxide ........................ . H
+Cardaryl (Sevin) (R} ... H

Coppet Fume . ... ... . . 0.1

Dusts & Mists .. . 1.0
+Cotton Dust (faw) ... ... 1
+Cyclopentadiene .. v 18 200

Demeton (Systox) (R) . 0.1
1, 3-Dichioto-§, S- dlmetnyl

AYdaNtoIN ........ccoeoevvveeienns - 0.2
~Dimethyt |, 2-dibromo-2, 2-

dichioioethyi phospnate,

(Dibtom) (R) . 3
+Dimethyiamine ..................... w10 18
+ Dimetnylformamige - Siin . ... 10 30
+0D sec. octy! phthaiate (Dv - 2-

ethyiheayi-phthaiate) .............. - S

Epichiothydtin.............c.......coveee. 5 19

Ethanoiamine .. 3 [

Graphite ......... - 1Smppct

Hatnium - Q0.5
-’-meucmorocthane Skm 1 9.7
+Hydrogen Sultice ... .. 10 15
L PG (Low pnswn gn)

(Liquid petroleum gas) ..1,000 -
++Maleic anhydride............ - 8
THMRHNANE.. ... 1,000 -
++Methy) acetylene - propadiene

muxture, (MAPP) .. 1,000 -

Methylamine ................ 25 31
+ Methyl mercaptan. .. ... 10 20

Methyi methacrylate 100 410
C Methylene bis phenylisocyanate 0.02 0.2

Minecal wool, fibious glass...... - 2
+Hdonomethy! hydrazine - Shun ...... 0.2 Qs
+HMAOIDROLING « SN 20 70

e e —

* Parts of vapor or gas per miilion parts of ar By volume
.. S 25°C ang 760 mm. Hg presaure.
Aurum'mo miliigrams of particuiste per cudic meter of

‘ 79‘4 Revision,
++ 1984 Additions.
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Substence ppm® Mmg/Miee
Naphthalene .. 10 50
+rNickel, metal and soluble
compounds - 1
+Nitic Acid .............. 2 S
++p-Nittochlorcbenzene... - 1
+Niuogen vifluoride... 10 29
C ++Oxygen diftuonice ... 0.05 0.1
++p - Phenylene diamine - Skin. - Q.1
+Pnosgens .4

++Phthalic anhydride .......
++Propane..
P Propiolactone

+Selemum compounds..... - 0.2
+Silver, metal and soludble com-
pounds - 0.01
Tanwaium - S
+i, 1, 1, 2-Tewachioo-2,
2-difluoroethane............ccccceoee. 500 4,170

1, 1, 2, 2-Teuachioro-],

2-ditluoroethane .. ... e 500 4,170
Teuaethy! lead - Skin ...... - - 0.073
Tin (inorganic compounds)......... - 2

(organic compounds as Sn)

- Skin. - 0.1

+Ytttium - 1

* Parts of vaper of £a% Ber million parts of air Dy wolumw
st 25°C and 780 mm. W ) ‘
“* Apgroximste milligrams particutate per cubic meter of
..
A numbers. See Appendiz A
© 41964 Revisions,

++1964 Additions.

Appendix A

&' Benzitise. Because of high incidence of bladdes
tumors in man, any exposure, including skin, 1s
extramety hazstdous.

A geuphthyismine. Because of the extremely high
incidence of biadder tumors in workers handiing
this- compound. and the inability lo control ex-
posuces, (3-asphthylamine has been prohitited
trom manufacture, use and other activities that in-
voive human contact by the State of Pennsyivan:a.
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A N-Nitressdimethylaming. Because of extremely high
toxicity and presumed carcinogenic potential of
this compound, contact by any route should no!
be permitted.

A* Tefloa @ decompesition preducts. Al iesst one 1dent)-
fied component of Teflon decomposition products
is extremely (ozic, but in the sbsence of more
compiete toxicity information and sustsble analytic
mathods. 3 defimte Threshoid Limit Value 13 not
recommended at this time; but 8ir concentrations
should be mmmal,

A* g-Prepisiactans. Because of Ngh acute toximity and
demonstrated . skin [umor production in ammals,
contact by any route should be avoided.

Appendix B
B.1 THRESHOLD LIMIT VALUES FOR
MIXTURES

When two or more hazardous substances are present,
therr combined effect, rather than that of either ind:
nduaily, should be given primary consideration. is the
shseacs of isformation te the costrary, the effects of
the different hazards shesid be comsidersd as additive.
That 15, if the sum of the foliowing fractions,

_&4- C: .. _c_ll-

T T Tn
exceeds unity, then the threshold limit of the misture
should be considered as being erceeded. Ciindicates the
observed stmospheric concentration, and T. the corres
ponding threshold limit, (See Exampie 1A8.).
_ Exceptions to the sbove rule may be made when there
is good reason to beiieve that the chief effects of the
different harmful substances are not in fact additive,
but_mdependent as when purely iocal effects on different
organs of the body sre produced by the various com-
ponents of the muxture. In such cases the threshoid
limit ordinsrily is excesded only when st least one
member of the series (C: or Cs etc.) itself has a value

A 7
exceeding unity, (See Example JAD.).

Antagomistic action or potentiation may occur with
some combinations of astmespheric contaminants. Such
cases at present must be determined individusily. Poten-
tisting or aatagonistic agents are not necessarily harm-
fu) by themselves. Potentiating effects of exposure 1o
such agents by routes other than that of inhatation Is
330 possidle. e.g. :/mbided sicohol and inhaled narcatic
{tnchioroathyiene). Potentiation 13 characteristically -
hibited 8t migh concentrations, less probably at low

-- o a .
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When 3 given aperation or process charactenstically
emits 2 number of narmiyi gusts fumes. vapors of
gases. 1t will trequently be only feasible to attempt to
evatuate the hazard by measurement of 2 single sud
stance In such cases. the thresholg himt used for this
substance should be reduced by 3 suitable tactor. the
magrituge of which wiil depeng on the number. toxicily
ang relative quantity of ihe other contaminants oro:
nanily present

Examples of processes whicn are typicaily associated
with two or mare harmful atmospnenic contaminants are
welding automobile repair. Dlasting. panting. lacquernng,
certan foundry operations. dreses exhausts. etc (Exampte
2) .

THRESHOLD LIMIT VALUES FOR
MIXTURES

EXAMPLES

1A General case. where air 15 analyzed tor each com
ponent.

3. AODITIVE EFFECTS

c__.¢ . ¢ . & _,
T| 2 ' T h iu
Air contains S ppm of carbon tetrachlioride (TLV
10i. 20 ppm of ethylene dichioride (TLV.50! and
10 ppm of ethylene dibromide. (TLV. 25).
_5‘20__10_65_13
10 ®w T EF T H T
Threshold limit is excesded.

b. INDEPENDENT EFFECTS
Air contams (.15 mg /m* of lead (TLV, 0.2) snd 0.7
mg:m? of sulfuric acid (TLV, 1)

0.15 0.7
LY R 0.75: - - 0.7

Threshold limit is not exceeded.

18. Specia! case when source of contaminant i 2
mixture and atmospheric composition s assumed
smilar to that of original material, i.e. vapor pres-
sure of each component 15 the same at the observed
temgerature.

a ADDITIVE EFFECTS. apprommate solution.
1 A muture of equal parts (1) trichioroethyiene
g;.sl 1001, ang (2) methyl chioroform (TLV
}

18

C C. Sofution apphicable 1o
Too + w - “spot  solvent mixture
' usage where all or nearty
2il. soivent evaporates

1

C=C ==t
c c plo
100 - /0 T T,
X _x
700 706 T~ T.

T, = 700 x % = 155 ppm

18d Generat Exact Solution for Mutures of N Com.
ponents With Additive Eftects ang Difterent vapor
Pressures

[ C. Co
1 . -l
()-YJ-I +-T-’ - 1
2 C+Ci+... «CmT;

(TR T
By the Law of Partial Prassuras,

B G
And by Racult's Law,

W p=Fp°
Combene (3) and (4) to obtain

) C = o.p°.
Combining (1), (2.1}, and {5), we obtain

N O RN

) 1]
> L"’.'—. and solving for 7,
. .

5 T r,p"+rﬁ-+...¢r;.-
|’l. ° Jl
- +—¢‘—' +...-¢-T.--

iemn

o 3 ('Y
M f—n-l
ilam @

1 Fa°

e ] T



T = Threshold Limit Yalue 1n ppm
C = Yapor concentration 1n ppm
p = Vapor pressure o component
th solution.
p* = Vapor pressure of pure
comgonent.
F = Mol fraction of component in
solution
2 = A constant of proportionaiity
Subscripts 1.2. . .. n relate the
above quantities (o components
1.2.. . n. respectively.
Subscript 1 refers to an arbitrary
component from ] to n.
Absence of subscript reistes the
quantity to the mirture.
l‘

Solution to be appiied
when there 15 2 reservorr
of the solvent mixture
whose composition does not
change appreciably by
2vaporation

Exact Anthmetic Solution of Specihic Mixture

Mol. wt. Density T p° at Mot frac.
25°C tion 1n

hatf-and
haif sotu-
tion by
volume
Trichioro-
ethylene (1' 1314 146 g'mt 100 73mm Hg 0527
Methylchio-

rolorm (2} 133.42 1.33 g-mi 350 125mm Hg  0.473

F,p,° = (0.527) (73) = 38.2
Fp, == (0.473) (125) = 59.2

=382 + 892 = 974  (350) = 974! (3501 = 177

B2+592 118 + 892 1930
100 3%

T=177ppm (Note difference in TLV. when account is
tahen of vapor prassure and mol fraction
~ in comparison with above exampie where

such account is not taken).
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2. A muzture of one part of (1) parathion TLV 0.
and two parts of (2) EPN (TLV, 0.5

€ € _CoC =ZX
or t T T

Ca = 3€, ‘

L o x _ X

o1 T 08 T 1.
I, _ 3¢,

T

To= 22 o021 mym

1C. T. L. V. for Mixtures of Mineral Dusts.

For mixtutes of biclogically active mineral dusts the
general formuia for mxtures nay be used.  With the ex-
ception of  asbestos, pure mnetais are assigned
TLV's of 2.5, 20 or S0.

For a mixtute containing 80% talc and 20% Quartz,
the TLV for 100% of the mixture **C"* 13 given by:

€ __08 02
v
TV

T — u—

9. .
2 2

=r§- = 8.4 mppef

, Essentially the same resuft will be obtaned if

- the limit of the more (most) toxic componet 1s used

provided the effects are additive. In the above exampie
the limit for 20% quartz 1s 10 mppet.

Far snothet mixtute of 25% quartz 25% amorphous
silica and 50% taic:

The limit for 25% quartz approximates 8 mppet.

21
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Appendix C

BASES FOR ASSIGNING LIMITiNG
“C" VALUES

By defimition 1n the Preface, a listed value beas-
ing a “*'C" designation refers to ‘ceiling’ value that
should not be exceeded; all values should fluctuate
beiow the listed value. In general the bases for
assigning or not assigning 2 ''C™ value rest on
whether excursions of concentration above 3 proposed
limit for penods up to 15 minutes may resuit in
a) intolerable irritation, b) chronic, or ereversible
tissue change, or ¢) narcosis of sufficient degree
to increase accident proneness,impair seit rescue nv
materially reduce work efficiency.

In order for the Committee to decide whether a sub
stance 13 2 candidate for a “‘C” listing, some
guidelines must be formuisted on the permissive
fluctuation above the limit in terms of the seriousness
of the response in the categories a, b, C. given above.
For this the factors given in the tabie befow have
been used by the Committee. For both technical and
practical reasons, the factors have been pegged to
the concentration in an inverse manner. It will be
noted that as the magnitude of the T. L. V. increases
a correspondingly decreased range of Huctuation |s
permitted; not to decrease the factor for T. L. V.'s
of increasing magnitude would permit exposures to
large absotute quantities, an undesirabie condition, 2
condition that 1s minimized at low T. L. V.'s. More-
over. larger factors at the jower T. L. V.'s are con-
sistent with the difficulties in analyzing and con-
trotling trace guantities.

LY. Tent

AANGE T.LV.
M’ or mg/m)  Fagter Esamptes
10+ t0 100 1.5 Mety) stytene-T. L. V. 10
it encountered at leveis of
150 ppm will prove intense-
ly intating, *'C'" tisting
recommended on category a.
100 + to 1000 1.25 Methy! chioroform-T. L. V.

350ppm. at 438 ppm for per-
iods not exceedintg 15 min-
utes 1s not expected to re-
sult in untoward effects
telating to categoty ¢. No
**C"” listing recommended.

AV, Teost
nanet T.AV.
| or mg/m) sactes (asmpies
Oto! 3 Toluene diisocyanate-T. L. V.
0.02 ppm, if permitted to rise
above 0.06 ppm may result in
) sensitization in a single sub-
sequent exposure. “'C™ listing
recommended on category .
1-1to010 2 Maganese-T. L. V., 5mg m®,
contains littie or no safety
- factor. All values should fluc-

uate below Smg'm®. **
listing recommended on

category b.

22

* Whichever unit 1s applicable

As stated in the preface, the same factors may be
used as guides for reasonable excursions apove the
limit for substances to which the time-weighted avetage
applies. The time-weighted average 'mplies that eacn
excursion above the limit 1S compensated by a com-
paable excursion below the himit,

Hary B. Ashe Harold N. MacF ariang, Consultant
E. J. Baier E. Mastromatteo
Allan L. Coleman Witiiam F Reindoliar
Hetvey B. Elkins Russel G. Scovil!
* Berrard Grabors Raiph G Smith

Wayland J. Hayes. Ji. Mitchell R Zavon
Meith Jacobson

Herbert €. Stokinger. Chawman
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