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The American Conference of Govermental
Industrial Hygienists will welcome requests for
permission to republish or reprint these Threshold
Limit Values. Requests for such ‘petmission shouid
be directed to the Secretary-Treasurer, 1014 Broad-
way, Cincinnati 2, Chio. :

Reprints may be purchased from the Secretary-
Treasurer, 1014 Broadway, Cincinnati 2, Ohio.

THRESHOLD LIMIT VALUES FOR 1984

Adopted o the 25:h Annuol Meeting of the American
Conterence of Governeentol [adustricl Hygienists
Philodelphio, Pa., April 25.23, 1954

The threshold limit values reler to 2ir-bomne con-
centrations of substances and reprasent conditions
under which it is believed that rz2rly all workers may
be repeatedly exposed, day aftzr d2y, vithout adversa
effect. Because of wide varizlion in individual sus-
ceptibilily, exposute of an occasional individual al
o even below the thresheld limit may not prevent dis-
comfort, aggravation of a pre-exisling condition,
ot occupationat iliness.

Threshol¢ fimits should be used 25 guides in the
control of health hazards and shouid not be 1ezarded
as fine lines belween safe and dangzerous cencen.
trations. Exceplions are the subslences given in
Appendix A and cestain of the subsiences given &
**C*" listing, The values not given 3 “C" Jisting re-
fer to time-weighted 2veraga coaceniralions for 2
normal wotkday, The amount by which thesa concen-
trations may be exceeded for shart periods wilhout
injury o health depends upon 8 eumber of factors
such as {he nalure of the contaminant, whelher very
high concentrations even for shoit petiods produce
acute poisoning, whether the effects are cumulalive,
the frequency with which high conceniralions occur,
and the duration of such periods. Afl must be aken
into consideration in ztriving at 2 decision as lo
whether 3 hazardous situation exisls. Enligatenad
industrial hygiene practice inclinas lowaid controlfing
exposures below fhe limil gather than maintenance &l
the limil.

Theeshold limils are based on thz best availzble
intormation from industrial expariznce, from experi-
mental human and animal studies, znd whan possible,
fram a combination of the three. The basis on which
the values are establisned may differ from substance
to substance; prolection 2gainst impairment of healih




re2y be the guiding factor for some, whereas teason-
able freedom from itritation, narcosis. auisance of
othar forms of stress may dominate the bdasis fos
others. The Committee holds to the opinion {hat limils
based con physical irsitation should be considered no
lass binding than those based on physical impair-
ment; giowing bodies of evidence indicate that physi-
cal irritation may promote and accelerate physical
impairment. Qa what basis a limit is developed is
given separately for each listed substence in **Qocu-
mentation of Thieshold Limit Vatues,” 2 publication
of the Threshold Limits Commitize of the ACGIH.

Ceiting_vs Time-Veighted Aveizee Limils. Al
though the hime-wieighted 2varaze concentration pro-
vides the most satisfactosy, practical way of moni-
toring zif-borne agents for compliance with the fimits,
there are certain substences for which it is in2p-
propriate. in the latter group are substances which
2:e predominantly fast acling end whose threshold
Limit is more appropiziely based on this particulas
response. Substances wilh this type of resgonse are
best controlled by a ceiling “C” limit that should
not be exceedad. It is implicit in these dahnilions
that the mannar of sampling to determine compliance
with the limits for each group must diffei; a single
grab sample, that is applicable to a “'C"” limit, is
not apropriate 1o the time-wzighled limit; here, a
suft.cient number of samples are neaded to permit
a lime-weighled aversge concentration throughout 2
2 comptete cycle of gperations or throughout the wiork
shift,

Vihereas the ceiling limit places a definite bound-
ary which concentrations should not be permitted to
exceed, the time-weighted average limil requires an
explicit timit to the excarsions that are permissible
abeve the fisted value. The magnitude of these ex-
cursions may be pegged to the magnitude of the thres-
hold limit by an 2ppropriate factor shovm in Appendix
C. It should be noted that the same factors are used
by the Committee in mzking 3 judgment whether to
include or exclude a substance for a “*C"* lisling.

“'Skin'* Motation, Listed substances followed by
the designation ““Skin' refer to the potentiat con-
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libution to the over-2ll expsuie by the cuttieous
toute including muious mewdianes 2nd eye. This
attention-calling ¢2signation 1s intended o supgest
appropiiaie measyres fuf the sraventien of cutaneous
absorplion s tral tn2 thieshald limit is not ine
valigalad,

Bixtures. Soecizt consiczezhion should te given
also fo the zpplicztion of th2s2 values in assessing
the healln haza:ds which may be associatad with ex-
posure to mixtures of 1o or moie substances, A biiel
discussion of basic consicerztions iavalved in de-
veloping thieshols limil values {or mixtuies, and
melhads for their davelopmet. aaplified by specilic
exzmples ate given in Appendix B,

“iaert” or Muisance Particylates. A number of
dusts or particulates that occwr in the working ea-
vironmeat ordiaanly produce no specific effects upon
prolonged inh2laliza. Some insoludle substences are
classed as inest (2.2, ion znd steel dusls, cement,
bentonite, stlicen carhide. liteawm dioxide, cel-
lulose): others m2y be soivble (starch, soluble oils,
caicium carbonsted byl are of such a low order of
activity that in coaceaisalioas ordinarily eacountesed
do nol cause physiclagic impziiaent; shil olhers may
be rzpidly eiiminated or destroyed by the body (vep-
etable oils, glycerine, sucsse). In the case of the
insoludle substances, lhere may be some accumwlia.
tion in lhe respirziory passages. In the case of the
soluble substances. this zzcunulation witl orginat-
ily be lemporary tut may interfere to some extent
with sespitatory precesses. Heace, it is desiradle to
control Ihe concenteztions of such particulates in Lhe
air breathed by 2ny individuel, in kesping with good
industrial hygieas cractice. 3

A threshold limit of 15:z°a, or 50 mpoct, which-
ever is {ess, is recommienced for substences in these
calegories and for which no specific theshold limits
have Heen assigaed.

This timit, for 2 normal work day, does not appin
to brief exposures at higher eoncenlrations. Meithes
does it apnly to thase substances which may cause
physiologic impairment 2t lower concentiations but
for which 3 threshald linit has not yet been adopted,

Physical Factors. 11 is recognized that such phy-
sical feclurs as heat, ultraviotel znd fonizing tadia-
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ze aded stress on the bocy so that the effects
ir:x exposuwe at 2 threshold limit may be alteted-
ast of these stresses act adversely lo increase the
:o: loxic response of 2 substaace. Although riost
t2r2shold limils have buill-in safety factors to guard
z32inst adverse effects of moderate deviations from
nymal envitonmenls, the safzly factors of most
suistances are not of such a magnitude 2s to take
zz2 of gross deviations. For example, conlinuous
3% 2! temnetatures above 90°F or over-time, ex-
iending the work-veek mote than 9%, might be
czasidzred gross deviations. 1n such instances judg-
m2at must be exercised in the proper adjustments of
ir2 thrashold timit values.

Thase limits are intended for use in the field of
industriel hygiene and should be interpreted and
zzziizd only by persons trained in this field. They
z:2 not intended for use, or for miodification for use,
111 as a rafative index of toxicity, by meking a ratio
3¢ tro limits, (2) in the evaluation or contiol of
somunily air pollution or air pollution nuisances,
3} in estimating the toxic potential of continuous
vinterrupled exposures, (4) as proof or disproof of an
2xisting disease of physical condition, of (5) for carte
Siznch2 adoption by foreign countries.

Thesa values are reviewed annually by the Com-
witiee cn Threshold Limits for revisions or additioas,
as furiher informiation becomes availaute,

“Hotice of Intent”" At the beginning of each year,
siggosed actions of the Committee for the forlh-
ssming year are issued in the form of a “Notice
&i Intend” This Notice provices not only an opgpos-
tuaity for comment, but solicils suggestions of sub-
stances to be added to the list. The suggestions
should be accompanied by substantiating evidence.

Legistative Action The Conference does not
ceasider the Threshold Limit Values appropsiate
nziter for adoption in legisiative codes and regula
tizas, end recommends against such use.

Rentint Permission. This publication may be re-
sristed proviced that written permission is obtained
frsa the Secretary-Treasurer of the Conference 2nd
thzt it be published in its entitety.

RECOMMENDED YALUES
(In Alphobetical Ouder)

Subsionce

Acelaldehyce.
Acelic acic.
Acetic anhyatide.........._ . S
Acetone. 1,€20
Acetonitrile wuvvereeme 30
Acetylene telrabromda . 1
- Acrolein . 0.1
Acrylonitrife - Skin_ ... ...
Aldrin (), 2, 3, &, 10, 10-
hexachloro- 1, 3, 32, 5, 8.
a-hexahydio-), 4, 5, &-ds-
_ methano-r3patnalen3) Skin ...
Allyl alconoal - Skin
Altyl chioride..... .
C Ally! glycidy! ether (AGE).
Ally! piopyl Grsulliza
Ammonia... oo
Ammonium sulfamate {Ammate)..
Amyt 3cetate ..o,
Amyl alconol (isoamyt alconsly
Aniling - SKiftu s o
Aatimony & compounds (as S
ANTU (aigha naphtayi
thicurea)
Arserc & Campounds fas As)..
Atsinz . enorirercsatarsararansaees
Bacium (saluble coTpounds)
C Benzzne (benzol) - $xin
Benzidine.......... .
Benay| 230 1.
Beryllivm

BOION 0Xi62 cueerveeeeo

"_:'!s‘of vapor of 233 par sullion raris of air S; volume
.. 2225°C 276 J30 m. M2 piessure
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Remaae -

Substonce ppm®
C Boron trifivoride .......... vt rearaneonn 1
Beomine 0.1

Butadiene {1, 3-bdutadiene).......1, 000
2+ Butanone (methyl ethyi

ketone) 200
2- Butoxy ethanol {Butyi
Cellosolve} - Skifliverareree 50

Butyl acetate (n-buty! acetate).. 200
Buty! aleohol .........
tert. Buty! alcc!
C Butylamine.. . .
€ tert. Butyl che (as €:03)
- Skin -
n-Buty! glycidyt ether (BGE).... S0

Buty! mercaplan....... 10
p-tert. Bulyitoluan .10
Cadmium oxide fume.......... -
Calcium arsenate. ... -
Camphor T -

Carbon dioxide..........
Carbon disullide - Skin
Casbon monoxide ......... .
Catbon tetrachloride - Skin ...... 10
Chiordane (1, 2, &4, S, 6, 7, 8,
8-octachioto-3a, 4, 7, 7a.
tetrahydso-4, 7-methanoin-

dane) -
Chlorinated camphene, 60%...... =~
Chiotinated diphenyl oxide ....... ~
Chiorine 1

Chlarine dioxide ...
€ Chlorin2 trifiuoride
C Chisroacetaldahyde.....

Chiorobenzene

{oNOChi0iobenzane)...ommmmns 19

Chiotobromomethane.......cocvecae. 200

Chtosodipheny! {42% chiotine)} - Skin-

Chiosodipheny! {53% chiosine) - Skin—
C Chiorofore (trichioromethane)... 50

1-Chioro-1-nitropiopane ......... 20
Chiloropicsin.. ressosaassensn
Chiotoptene

{2-chloro-1, 3-butadiene)...... 25

0.1

MQ/M”' .

0.7
2,200

590

240
950
300
300

15

350
1,050

0.5

240

100
0.7

S0

Substonce ppm®

Chromit acid and chuomatas
(35 CrO3) e e - -

Cobait -

Crag {R) herbicide __sodium 2-.2, 4-
dichlorophenoxy) cthanol -
hydrogen sulfate | ...

Cresol (3!l isomers) - Skin. 5
Cyanide (as CN) - Skin.. .-
Cyciohexane 400
Cyclohex2not .o cccernrecreeees. 50
Cyclohexanona S0
Cyciohexene. 300

2,4-D (2, 4-dichiorophenoxy
-acelic acid)..... e
DOT{ 2, 2-bis (D-chlmoph“ny!) -
1,1, }-trichlosoethane - Skin -
DDVP {0, 0-Dimethyl-2, 2-dichizto-
viny! phosphaie) -

Decaborane - Skin .
Diacelone alcoho!l (4-hygroxy-
4-melhyl-2-pentanone)......... ... 50
DiDOIBNEL c.oreececeee crrermnarrraneenenss o 0.1
1, 2-Dibromaethane (ethylen2
dibiomide), .2
+ C a-Dichiorobenzene ... . S0
p-Dichlotobenzene........covceeeeeeeee. 79

Dichiorodifluoromethane.......
1, }-Dicintoraethane.....
1, 2-Dichiotoethans
{ethylene dichlotide)...onnrennee 50
1, 2-Dichlorcethylene ............... .. 200
C Dichlorouthyl ether..............
Dichloromonofiuoiomethane
C 1, 1-Dichloso--nilroethane.... 10
Dichlorotetsafluarozthane........... 1 ,000
Dieldrin {3,2,3, 4,10, lO—hexachloto
-B, 7-epoxy-1, 4, 43, 5,6, 7,8, 82
octahydro-1, 4, 5 8-dimethano-
naphthalene} » Suin.coveveeens -
Dietyfamine ....commeveeanierersmirasonee 25

+1964 Addition or defetion of **C"*

11964 Ravision « see Tentative Volues

190
300
450

4,350
400

200
790
90
4,200
60
7,000

0.25
75




Substonce ppm*

Difiuotcdibromomethane .............. 100
C Diglycidyt ethet {CGE}cwurieee 0.5
Diisobuty! ketone ...ceieciraen-
Dimethyl acetamide « Skift.owsre 10
Dimethylaniline (N-dimethyl-
2niling) « SKin oo eiccecrencenanne 5
Dimetiyiformamide » SKin....cuwe. -
1, 1-Dimethylnydiazine « Skin ... 0.5
b3

~

Dimethylsuifate - SKin ....cccocee..
Dinitrobanzane = SKifta. . escennns
Dinittotoiv2n2 « SKifwrniciecris =
Dinitro-o-cresol - Skin.
Dioxane {Jiethylene dioxide)..... 100
Diptopylene glycol metayl
ether = SKiMueeoccvceccrercannanienee 100
Endvrin {1,2,3, 4, 10, 10~ hexa-
chloro-6, 7-epoxy-1,4,43,5,6,7,8
8a-octahydro 1, 4-enco-5,
8-dimethanonaphthalene) - Skin.. -
EPN {O-ethy! O-pnitroghanyl
thioncbenzenephasphonate) Skin  —
Ethyl acetate.
Ethyl 2crytate - Skin..........
Ethyi alcoho! (ethanoly................], 000

seseerenrssrnstns:

Ethytamine 25
C EyIbenzenst ... vmcecenseees 200
Ethy) bromide. 200
Ethyt chiafide ....oeceranmcnrennend, 000
Ethyl ether 400

Ethyl formate ......cceeeecmemenecnenee 100
C Ethyl mercaptan .......... 20
Ethyl silicate. ... 100
Ethylena chloiohydiin - Skin...... S
Ethylenediamine ....cmmeesvnerrees 10
+ C Eth: len2 giycol dinitrate - Skin 0.2
Ethylene imine « SKifl..owwmemem L)
Ethylens oxide 50
2-Ethoxyethanot
{Cellosolve) - SKifl..umusme 200
2-Ethoxryethanol
(Cellosolve) - SKin .ov.vemrveees 200
2-Ethoxyethylacetate
{Cellosolve acetate) - S«in ... 100

oo
o
N th

36

0.1

0.5
1,400
100
1,900
45
870
830

740
740

$40

Substonce ppm®

Feibam {farcic dimeiny!
dithiocarbamate) ..oceeeerereeene -
Feirovanadium cust .ceenrvevnne -
Fluoride {as F} ..
Fluorine ..
Fluorotrichioromathane.
€ Formaicahydz .........oveevemrem.n ——— 5

Furfural S
Furfuryl aleohol ... oceenneee oernns 50
Gasoline., 4o
Glycicol {2, 3-Epoxy-1-

propanal) 50

Heptachlor {1, 4, 5, 6, 7, &,
8a-heptachioro-33, &, 7,
7a-tetrahydio-4, 7- -
methanoindanz.. ......ccommmmecrenes -

Heptanz {n -h2piane).viccees SO0

Hexane (n-h2xane).....cuccenerene. 530
Hexanone (meihy! bulyl %29n2) 109
sec-Hexyl acetate .oevvvrnnnnnnnns 9
Hexone (m2thy] isobuly! k2tons) 100
+ Hydrazine - Skin ....... )3
Hydrogan bromide .. 3
G Hydrogan chiloride 5

Hydiogan cyanif2 » SKin wvnceee 30
Hydrogen fluoride .....ccommveencrncne 3

Hydrogan perexide, 89%.. 1
Hydrogzn setenidz 0,05
1 Rydiogen sutfids . . -
Hydrogquinonz.......ev.cecmevmvoreernens -
C lodine 0.
$ron oxide fUM2 .vvecvcccrnensresnanes =
“isopharone 25

ISOPIOgylamine. ... ceceecrcrcrinsninns S
1soprapyl glycidyl ethas (IGE).... 50
Ketene. 0.5
Lead -
Lead aisenale c....erceccrccniveraens =
Lindane (hexachicicyclohexane,

gamma isomer).......
Lithium hydrice.........

41954 Addition or deletion of **C*’
11964 Revision - see Tentotive Volues

5,600
6

20
200
2,000

150

0.5
2,030
1,800

410
295
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Substonce

tr2znesium oxide fum2 eeeces
Nalatnion (0,0 -dimathyl
¢ithiophosphate of diethyl
rercaptosuccinate) - Skin ...
Maaganese
M2ICULY = SKIft cicirsienccniamnsenenanas.
thercury (organic compounds) -
Skin
WSy OXIG 2 e
K, , 2-di-
metnaxy -phenyl-1, 1, 1-
tichloroethane).........eemnne

waltay! ecetate e

Syl acrylate - SXin acoeeennee.
'alnylal {(dimethoxymethane).....1, 000
Hetayl 2icoho! (metranol) .oomoe. 200
N2yl bromide - SKifaweceimene. 20
Welayl cellosolve (2-mathoxy-
21hanol) = SKiMcvcvesnecsrrosen. 25
Yyl ceilosclve acetate
(2thylzne glycol monomethy}
einas acetate) - Skin.
yl chiloride ...,
watw! chloroform (1, 1, 1-tri-
CRIOE0RINANZ).. .. cvaisccsssraranennins
tylcyciohexane ......oomveeseenms
inyleyclohexanol.. e
N2lylcyclohexanone weissenne.
10201y} 108MBYR coucierevcrencensronnsnsanans
-siztyt isobuty! carbinol )
|- tm2thyl amyl aleohol) e
T hi28iy] Mercapton. .. srmmecree
C s Mathy! SYIene (.vcreeceaeererresrenns
“Meivylene chloride
{cichloromethane} .....cmeeemcemnr
Mononathyl 3niline = Skift...cu..
Melyddenum ( soluble
COMDOUNTS)..uirsenremosrmnsromsese smene
(insoluble compounds} .

Substonce

Naphtha {C0al tar)..uvceieccrniraesan
Naphtha (petrol2um) .veevvane.
P - Naphthylamine ... .covnrcnnnee
Nickel carbonyl...... [
Nicotine « Skin... oannno..

t Nitsic acid
p-Nittoaniiine - S4in w.veeee
Nittobenzene - Skift.....evievvrcerenne
Hittozthana

C Niteogen Ciaxid? .cevcrvsnnans

C Nitroglycetin - + EGON - Skir...
Nitromethane ...

1 - Nitropropana .......
2+ Nittopropane ...
N - Nilrosodimaiaytamine ¢0:-
methylnitros2mn2, - Skin
Nitrototuane « SKifl oceeeeicieeinaeen
Qcetane
Oil misl (Mmineral) oo
Osmivm 1eUOoXiga. . e iriereerene
Qzone
Parathion {0, O-dicthy! D-n-
nittopheny’ thiophasongie®
- Skin g
Pent3borane . ... wecmsinisnsien
Pentachlotonaphtaziene - SKin ..
Pentachloropha2nol ~ SXin.....e—..

Pentane 1,630

Pentanone (methyl propyt
Kelone} ....ocovcviecenmnee
Perchiorosthylens (12tta-
chiorosthylena) .....ceeevreerasmenres
Perchloromethyi marcaptan ...
Perchioryl fluotide ........cmemecene
Phenol = SHin .. meeeccrirersnmsd
Phenyl glycidyl ether (PGE)......
Phenylhydiazineg » $kin....cccvcereeme
Phosdrin (2-catbomethoxy -1~
methy) viny} dimetayl
PhOSPNALLY e crressnns

+1944 Addition or doletion of *°C”* 41964 Addition ar deletion of **C"*
T1948 Revision = soe Tentative Yolues 419464 Ravision - se0 Tontotive Values
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Subsiunce

+ Pnsszene {carbonyl chlorida) ...
Pnosphine
PROSINGHIC 3CITu cviercrvcrreenaneras
Phosphorus {yeliow) .eeeivienens
PnospRoius pentachioride ...
Pacsphorus pentasultide ...
Pnosphorus Tichloride
picric acid - Skin ...
Platinum (Soluble Salts).....nee
Propyl 2celate it
Ptopyt atcehol {isopropyl
alcohol).
Propyl ethet (isopropyl ether)....
ne-Propyt QI .oceeiriieivonerens
sapylens dichloride {3, 2-
2ichIotopIOPANS) wercienccvrarsnne
Propylena imine - SKin......cceeeee.
Progylene oxide.........ccerrrerceneans
Pyratirum :
Pyridine
Quinone.
Rot2nons (commercial)...........
Salenium compounds (as Se).
S:sium fluoroacetate (1030)

- Skin.
Sodium hydroXide......uveeereaseeses
Sudine.,
Siacdard solvent ...vvienneiienian
Suychnine.

= C Styrana monomer

{phenylethylene) .....
Sulfur dioxide..............
Scltur hexafluotide ..o icecnscenne

SHUIE B30I e corroreroraansasome
Sutful monothionide. v cmaree
Sulfut pentaflucride......ccarimen
Sulfuryl Hluotide. .. ocoerorrerenne

2, 4, 5T(2 4,5 .

ticklorophenoxyacetic acid)..
TEZOP (tetraethyl
dithionopyrophosphate) - SKir..

500

100
5
1,000
1
0.025
5

+1954 Addition or deletion of **C**

11954 Revision - ses Tentotive Volues

0.05
2
0.5
2,900
0.15

420

13

6,000

i

)
0.25

20

10

0.2

Substonce -
Tellon |R} cecennasiion
produclts ... ... ..
TEPP (teti22tayl pyro-
phosphata) « Saia. .
Tellurum e e,
1, 1, 2, 2-Telazhloicatinane
@ SKIN e e
TelrahyCrofutan .o,
Tetranittonetnan ..o,
Tetryl (2, 4, 6-tintiozhenyi-
methytnittamne) « Skin..,
Thatlium (soludi2 compavnds)
- Skin. .
Thiram (tetrametay} thiurem
disulfides .. ... ... ...
Titanium droxide ...nnnnrneecenrane.,
+ Toluenz (101U0l )., cveiraae .
0-Tolurdine « SXid .. .cvveerreenin,
C Tolylena-2, 4-dnsocyanaie
Trichiosoathylane ............
Trichloronaphthaizaa - Suin .
1, 2, 3-Trichlu:epiopana.........
i, 1, 2-Trichloro ), 2, 2-

triftuorostnana . .l

Triethylaming, s crecca e

Triflupiomoaobromametaata..... ..}

Teinitrotofuenz - Shin._....
Triorthocte syl phesshatz,
Tiipheayl phospaata.. ...
Turpentine .. it vienercerereanenne
Uranium (soludle compdundsy ...
{inscludle compounds) ...

€ Vanadium (V 20 3 Custh..n.. ...
(V20 s fum2) e

€ Viny! chloride (chioio2inyiane).
Viny! 10luene e rceiernirenes

ppm*

500
160

Vatfarin (3 - & 2cetoayldenzyl_++

hyBroXycoumBatin)......cocmemerenes
C Xylene (XY101) c.eoeerercneretoneainonme
Xylidine - Skin

+1964 Addi'lion ot deletion of **C""

200
S

11964 Revision - s2e Tentotive Volues

S
1s
750
i
0.}
520

s

300

7,600
100
6,100
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Ssbstance ppm” Mg/Mtee

S 4 $U T T T ORI - -
ZiNg 0xigde UM inicnrmsanscaeonanas - s
Zitcanium compounds (as Z6) ... — 5 _.

72309021ty For patmissidiz concantrations of radio.isoteass
“ ar, sse U, S Deapartment of Commerce, Nstbonai Buredu
of Stangards, M a 63, "M Permissible Body
2:r5 3rd Mammum Purefissidle  Concantrations ot Radi.
sutiizes 1n Aae and in Woter tor Occusational Ewdgsure™
jste 5. 1359, Also, see U, S. D22arimeal of Commerce
fanhoral Bureaw of Stancards, Manédaca 59, "Permissible Dose
7 Estarnal Sources of lonizing Ridiation,’ September 23,
1553, ard addendum of Apmi 15, 19%8.

‘Pu:i of vapar or gas per million parts of air dy volume
at 25°C aac 760 mm. MZ pressure. .

** Aparpumate mitligrams of pactisuiate per €udic males of
&,

A hymn2rs, See Appandiz A

1954 Rovision - ser Teatative Volues

MINERAL DUSTS

3ul1tance m.p.p.c.f*
Sitica
Cryslathine .
Cuastz, Threshotd Limit calcutatad 250 ==
from the formula .. %S0+ 5

Cristobalite - "
Amsrphous, including natural

¢ratomacegus earth ... PO |
SILICATES (tass than 1% crystalline silica)
Asdastos S
Mica 20
Soapstone 20
Tale ... 20
Postland Cement 53
“Iner?” or Huisance Particulates $0 (or 1S mg/m 3
whichever is the
smaljer)

Ceavarsion fasters .
mspaf x 35.3 == million particles par cudbic mater
= particles par c.c.

ons of particles per cudic foot of air, based on impinger

s:mples counted by light-field technics,

== T percentage of crystaliine silica in the formufa is the
vt determined fram air-doras samples, except in those

irstareas in which other methods hars been shown o be
Dplizadle. )

&
LTSS
2Nk 2
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TENTATIVE YALUES

Substoace

+Aaisiding (9, p-issmnets)
++Benzoyl pox1g2.. .. e
Calcium 0x132 Lo en o
+Cardaryl (Sevia) (R veveierereene
Coppzt Fume ... ... ...
Ousts & Mists ... e
+Colon DUSt (13) eecrennierenceronee
++Cyclop2ntadi2ne .eeene e o
Demeton {Sysiox) (R} ... cov coeneien
++1, 3-Dicbloro-5, §-gimaay!
hydantoin ....oeieeeeeeececcin e
++Dimethyt 1, 2-didroma-2, 2-
dichlocoathy} phospnats,
{OidiomV iRY L. e e
+DIMethylaning .
+ Bimethyllommamide - Suin . | .
+1Di sec. octyl phtnziate (D1-2-
ethylnexyl-phthalal2)
Epichiothydrin
Ethanalamine
Graphite ..
Batniunt L e e
++Hexachlotozthans - Skin....
+Hydiogen Sulfida.
+L. P. G. [Low piessure 235}
{Liquid p2tiolevm gasy. ... ..
++hialzic anhydnide ...
+iethana.,
+idethyl acetylens - propadizne
mixtute, (ILAPP) |
faethylaminz............... SO
+ Methyl mercaptan.... ... ..oee coereee
Methyl methacrytate
C hiethylens bis phenylisocyanalz
Minerz? weol, {ibrous pliass....
+htonomethyl hycrazing » Skin......

HEMOIPNOTIAS o SKIMciereeremeermaneirem

* Parts of wapor or gas czr milldn paris of aw by welome

at 25°C and 750 o, NI pressuce.

** Approvimate milligrams of gartictiais par cubie meler of

air,
+1964 Revision.
1954 Additions.

PN A T T AR LN,

e w1, 000

pom® Mg Mt
0.5
5
S
5
0.1
1.6
1
75 200
0.1
0.2
3
10 18
10 30
- S
S 19 .
3 ]
- 1smppct
- 0.5
H .7
10 15
8
25 K|
10 20
100 410
0.02 0.2
- 2
0.2 Q35
20 70
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Substance ppm* Mg/miee
Naghthalens .. eveeicnns 16 S0
—Mickel, metal and solubie
compounds . - 1
+Hitrie Acid ... 2 S
—p-Nittochlorobenzent. e, = 1
—Nitozan tittuotide.vmiiisne. 10 29
C —0xygan diflLonde .emermanne 0.05 0.1
—p+Phenylene diamin2-Skin........ -~ C.1
+Phosgene e.1 0.4
—Phthalic anhydrige .iencvnnees - 2 12
—Propane 1,000 1,800
3 Propiolactone....ccccermmenrcesminens - AS
=Sel2nium COMPoUNdS..cueicceerivenss = 0.2
=Silvey, metal and soluble com-
pounds - 0.0}
Tantalum - 5

-1, 1, 1, 2-Tetrachioro-2,
2-difivoroethane ....eeseriesenenne. 500 4,170
1, 1, 2, 2-Tekachioro-1,
2-ditiuoroethane.......

e 500 4,170

Teitaethyl fead -Skio ... osaae - 0.075
Tin {inorganic compounds}........ = 2
{organic compounds as Sn)
- Skin. - 0.1
~Yikium - 1

* Parts of vapor or gas per million garts of air dy volume
2% 25°C and 769 mm. HZ pressure,

v Xppronmate milligrams of particulate per cudic meter of
&1,

A r,nders, See Agpendiz A
~1333 Revisions,
—135% Additions,

Appendix A

A* Bemgidine. Because of high incidence of bladder
tumors in man, 2n7 exposure, including skin, is
extremely hazardous,

A' p-Naphthylamine, Because of the extremely high
incidence of bladder tumors in workers handling
this compound, and the inability to control ex-
posuses, f-naphiiylamine has been prohibited
from manufacture, use and other aclivities that .
volve human contact by the State of Penasylvania,

et

A N-Nitrosodimataylamine. Barausa of exiremaly high
toucity 2ad presumad carc.monie potentist of
this compourd, conlact by 237 route sheuld nol
be permitted. _ i

A Tellon  decompositian products. Al Jeast ons ident:.
fizd compoasnt of Teflan ¢acamzosition products
is extremely lcxic, bul in th2 2bsence of more
complate toricity informatizn 2nd suitable analytic
methods, 3 daiinite Threshald Limit Valuz is not
recammendad at this tm2: bul 21 cancantealions
should be miaim3l,

A* B-Propiotactone. Bacacse of high 2culs tfoticity and
demanstraied skin tumsr sroduction in animats,
gontact by any route shou's bz 3voided.

Appendix B

B.1 THRESHOLD LIMIT VALUES FOR
WMIXTURES

Vinen two or more h22ardous substzaces are present,
their combined effect, rather than that of either indi.
viduaily, sheuld be givan primary consideration. In thz
absence of informatian {0 the contrary, the effects of
the diflarent hazards should bde copsidzred as additive.
That is, if the sum of the foilawing fractions,

Lotlit.. Cn

T 1: Tn
exceeds uynity, then tha theeshold kmil of the mixtuce
should be consigarad zs being exsezd2d. Cjindicates the
observad almospheric conczniration, and Ti the corres-
ponding threshold limit, {Se2 f£xampia 1A3).
_ Exceplions 10 the above rule m2y b2 made when there
is good reason lo bzlieva thal tha chief effacts of the
different harmful substznces a2 net in fact additive,
but indepenc=nt as vhen puraly local effects en difterent
organs of ‘he body are produced by {ne various com-
ponents of ihe mixlure. In such cases the threshoid
limit ordinarify is exczeded only wh2n at feast ope
member of the series v or C: cle) iseil has 2 value

Te 1

exceeding unity, (See Example 1AD.) )

Antazenistic 2ction of potentiatisn may occut will
some combinations of z2tmospharic conliminants. Such
cases 2{ presaat must be detarmined indwidually, Poten.
tiating or anlagonistic agents are nol npecassanly harm.
ful by themselves. Polentiating effzcls of exposure io
such 2zznts by soutes other than that of iahatation is
2lso passidle, &.g. imlibed 3lcohot and inhaled agreatic
(trichiorozthylene). Polentiation is characteristically ex-
hibited at migh conceriralions, l2ss prodably al fow,

e
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Wher 2 given op2rabdn of piGeess charactenshicait,
erits 3 numder of harmlet dusls, fuma2s. vapors of
zases. b will frequently be only feasible to allempt to
e.2luate the hatard by m2asurement of a3 single sud
stance. In such cases. the threshold hmil used for thus
gudstance should be reduced by 3 suitable factor, the
mazmiude ol which will depang on the number. tomcily
and telalrve Quanhily of the other conlamiaanis org-
ranly presen!

gramples of processes which are tymcally associated
wiih two of more harmiul atmosghenc contaminants are
w2lding. automobile repaw. blastng. panting. lacquering.
certan foundry operations. diesel exhausls, etc. (Example
23

THRESHOLD LIMIT VALUES FOR
MIXTURES

EXAMPLES

1A Genz2ral Case, whare air is analyzed for eaca com-
panent.

2. ADDITIVE EFFECTS

c, c. , C. C.
B AL A A

Air contains 5 ppm of cardon telrachloride {TLV,
10}, 20 ppm of ethylen2 dichlarida (TLV,50) and
10 ppm of ethylene dibromide, GLV, 29). :
20 10 65
Tttt og=13

== 1

Threshold fimit is exceeded.

b. INDEPENDENT EFFECTS

Air contains 0.15 mz/m* of lead (TLY, 0.2) and 0.7
mg/m? of sulfuric acid-{TLY, 1)

0.15 87

Threshold timit is not égceeded.

18. Special case when souvrce of contaminant is 2
mixture and atmospharic composition is assumzd’
similar to that of original material, i.e. vapor pres.
sure of each component is the same at the observed
temperature,

2. ADDITIVE EFFECTS, approximate solution,
1. A mixture of equal parts (1} trichioroethylens
g;.g 100%, and {2) methyl chioroform (TLV.
A,

12

"(_j_ ) C. N C E?'“"E" apahicadia to

W T mUaioe
1 a8, spliznl evapn3ies.

C C. . =C.

2

L £ x

I 73 TOT.

xoox 2

7 TS

T.. = 7200z '§2" = 155 ppm

18d Cznezal €xact Sotution for Huxtures of M Com-
ponals With Addaee Effects aad Ditferent Vasor

Pressures
¢ . ¢ . . L.
4} B At el -l
cC=C—...=C~T
v - C: .
2h S It Al i --r--—l.
By 2 L2a of Partiz! Prassures,
6‘ c: - 3.

Angby Zasull's Law,
2 p. =F 9%
Combinz £33 and {41 2 9dlain

31 C, w 2F,5,%.

Comdiniaz (1), (2.1}, 223 {5), we obtain
(ARLE N 7 AP 7 S PN A
3 : i e T, r s

9.°
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T = Threshoid Lt Yalue i ppm

C == Yagor cancentzation 1 ppm.

p = Yazor pressure of component
in solution.

p* = Vapor pressute of pure
comgonant,

F = Mo! kraction of componant 1n
solution.

3 = A constant of proportionality

Subseripls 1.2, ... 0 relate the

above quantitizs to componants

1.2....n_ respectively.

Subseript t refers 10 an arditrary

component fram 1 o n.

Absence of subscript relates the

quantity to the mixture.

Solution to b2 apphed

whan there is a r2servoir

of the solvent mizture
whose composition doas not
change apprecibly by
2vaporation,

Exact Anthmetic Solution of Specific Mixture
Mol wt. Dzrsity T p* at ‘ol frac-

25*C tion in
halt.and
- hait soly-
tion by
volume
Trickiaro
ethylene (1) 1314 146 g/mi 100 73mm-Hz 0527
Mathylchio. )

roform(2) 13342 1.33 g/mi.350 125mm Hg  0.473

F,p,° == (0.527) (73) = 38.2
F.p.® s (0.473) (125) = 58.2

7T=382 +592= (97.4) {3300 =1{92.48 (3500 ==177

332 +53.2 1338 + 592 193.0
100 350

T==177 ppm  {Note dilierence in T.LV. when account is
taken of vapor pressure and (ol fraction
in comparison with adove eximple where
such account is not taken).

1IC. T. L.V, ford

A malure of o2 sart cf (1) parathion GTLY, 0.1}
263 two parls zf 121 £PN (TLV, 0.5).

L7 G 6T
6L ' 05 Tor

€. == 30,

L% 3¢

VR S

!\.I

6, _
s TN,
15

Tm = —7—- 0.21 mg/m*

wies of Mneral Dusts,

For mixtutes of bistogiczlly 2ctive mineral cusls the
gan2ral formela for mixiures may b2 used. Viath the ex-
caption of asbasios, pute minerals are assigned
TLV's of 2.5, 20 o¢ SO, .

For a mixtuie containing 80% tale ond 20% cquantz,

the TLV far 1807 of the mixture *'C"' is given by:

C _08 02
TLY ™ 20 2.5

e
TLV 37 = 8.4 mppct

Essentially the sz=me sesull will bz obtained if
the limit of the mote (Most) loxic companel is used
proviced the effacts are 22ditive. In the 2bave example
the limil a1 20% quartz is 19 mppel.

For another mixiure of 25% guartz 25% zmotphous
silica and 507> Lalc:

0.25, 025 , 0.5 - 7.3 et
S5t ap g S weee

The fimit for 23% gquartz approximates 8 mppei.

.
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Appendix

BASES FOR ASSIGNING LIMITING
“C" VALUES

By definition in the Preface, a listed value bear-
ing 2 "C" cesignation rel=ts 1o sceiting’ value that
shouid not be exceaded; all values should fiuctuate
below the listed valse. 1n generzi the Dbases for
assigning or nol assigning a »C* value rest on
whaihar excussicas of concentration above 2 proposad
limit for parisads up ta 15 minutes may result in
3) intolerable irritation, b) chronic, of itreversible
tissue chznge, of c) narcasis of sufiicient dagree
to inciease accident proneness,impais self tescue o
matarially reduce work efficiency.

12 order for the Committea to dacid2 whether a sud-
stance is a candidate for a *'C’" listing, some
guidetines must be (fotmulaled on the peimissive
fivctuation abave the limit in terms of the seriousness
of the sesponse in the categories 2, b, <, given adove.
For this tha factors given in the table below have
ba2n used by the Commitlee. For both technical and
practical (easons, the factors have been pagged to
the concentfation in an inverse manner. It will b2
notad that as the magaitude of tha T. L. V. inctreases
2 conespondingly decreased range of fuctuation is
permitled; not to decrease the factor for T. L. V.'s
of increasing magnitude would permit exposures to
larg2 2bsolule guantities, an undasirable condition, a
condition that is minimized at low T. L. V.'s. Mote-
over, laiger tactors at the fower T. L. V.'s are con-
sistznt with the difficultias in analyzing and con-
trolling trace gquantities.

TV, Test
RANGE LY.
pam” ar mg/m? Factor Examples
Otol 3 Toluene diisocyanats-T. L. V..
0.02 ppm, if poimitied to fise
above 0.06 ppm may result in
sensitization in 2 single sub-
sequent exposure. “‘C’* listing
recommencad on category b.
1+1010 2 Maganase-T. L. V., Smg'm’,

contains littie or no safety
factor, All values should Hue-
vate below Smg'm?, **C”
tisting tecommended on
category b.

TLY, Test
Ranst LY,

pam’ or ;g/m) Faztor E2am3ztes
10+10 102 1.5 iAethyl stymene.T. L. V. 100

if enceuntzred at levais of
150 pem will prove inl2nse.
ly icritating, *'C'° Jisting
tecamazaded on Categaty o,

100 4+ 10 1090 1,25 tietyt chiloroform-T. L. V,
35Cpsm, at 433 ppm for per-
iods not exceading 15 min--
ulzs is not expecled o te-
stlt in unloward eltects
telaling to catagory ¢, No
“*C"* 1isting tecommandad,

v Whichav2s unjt is gppticadle

As si3i2d in tha praiace, the sama faclors may ba
usad as guidas for r23350nable excuisions above tne
limit for sudstances ts which the time-weighted averaze
apphies. Tae timesv2ight2d averaze implies thal each
excursion abave the it is compensated by a com-
paiadle excursion belew ine timil.

Hanry B. Asha Harotd N. facFa2(ond, Consullant
E. J. Ba2izs E. Mastromatieo
Allan L. Colaman Visiliam 7 Reindoltat
Hewvey B, Eiring Russal G. Scovilt
Baraard Gr20is Rziph G Smilh
WWayland J Hayszs, Jr. Miichell R Zavon
Keith jazodsen
Herbert E. Stokinger, Chairman
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