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1. GENERAL

1.1 This staadard provides s list of maximum ac-
ceptable coaceatrations (MAC's) of air contamissnts
to provide criteris for safe Compesy work enviros-
mests. (MAC refars to the maximum scceptabls
coscentrution of sir cestaminants is the ammosphers
of werking places from the viewpoiat of occupeticaal
dissass prevestion.)

2. INTERPRETATION OF MaC'S

2.1 The listed MAC's are recommendod threshold
limit values of the Americsa Cosference of Govers-
mental [ndustrial Hygiesists and are reprinted with
their permission. These valoes ere reviewed aad
are published asssuaily by ACGIH, with medifi-
cations and additions, if any, to the pravious list.

2.2 The MAC’s sheuld be ssed o guides in the
contrel of petential heelth hazerds sad sheuid net
be regarded as fine lines between sefe end denger
ous concontraticns. [t is important that the tabulated
UAC's be used with discration, uad alse ss heach
marks towards the establishmest of safe werkisg
savirouments. Maay situations may require. dotailed
review by specislized esgineers, toxicologists,
or beth, ts sveid ever or uader dosign of ceatrol
measures.

2.3 The ACGIH valess represeat coamditions under
which it is believed that senrly ail workers may
be repeatedly expesed, day after doy, witheut
sdverse sifect. The values listed refer to time.
weighted sverage toszentratione for & sormal eight.
hswr werkday. Accerding to ACGIH, the emeuat by
which the listed MAC's may be exteoded for short
porisds withont isjwy ts health depesds wpos o
asumber of fasters, such as the sarwre of the cen-
tamiseat, whether veey high ceacsstrations svan
for perieda producs acute poiseaing, whether
the offects are cumulative, the frequescy with
whi

ol

¥

eh high eoncentratisas oceur, sad the durstica

such perieds. Thersfore, it is recommasdsd in
this standard that the ameuat by which the tabulated
MAC's may safely be exceeded fer short duraticas
be gives additional evaination for individual cases.
Foe additional information on the texicity of chemi-
cals, refersace cas be made teo the Hasksil Labe
ratory for Toxicelegy and Industrial Mediciss.

24 Thresheld limits ars based os the beat svailable
iaformation frem isdustial experiencs, {rom

SUSCOMNTTRE NG, 28

sxperimeatal studies, sed. whes possible. from a
combinstios of the twe. These valesa are based
on various criteria of toxic effects or oa promousced
discormfort; thas, they shosid sot bs used to rank
the toxicity oe the potestial health bazard of chemi-
cale. nor should they ba consideced am the sole
criterios in provisg or disprovieg disgnosia of
suspected occupational disssse. Nor are the tabe-
lated valuas istesded for use, or for modification
for was, in the evalustion or comrol of commuaity
si¢ pellstion, siace other factors become important
in thase problems, such as prolosgsd exposure
and the age and hesith of an individwal. Io addition,
with the costrol of cosceatrations is s community
to the MAC values oaly, sir-pollution agisances
may resuit. (Fee nasy chemicals the odor thresholds
are considersbly below the MAC’s.)

3. LIMITATIONS

3.1 The listad MAC's apply o somal, heelthy
werkers ealy.

3.2 Where state codes or local plant reies specify
MAC's different {rom those ia Tabiss 1 through 3
the lower of the twe vaives shosid be used for
the design of ceetral {acilities.

3.3 Special cousiderstios shosid be gives to the
spplicatien of the recommended MAC values ia
the evulontion of health hazards where thers ia
expesure to combinstions of two oc mere snbatasces,
becanse effects may be disprepertiosate to coscea-
tratien of isdivideal chemicals.

4. DEICRIPTION OF TASLES

4.1 The recommeaded MAC values sre arruaged
in cheee sections as follows:

Table | = Cases sad V

Tsbls & = Tazie Dusts, Femes, and Nists

Table § ~ Migerul Dusts

42 The definitions of sbbrevistions in the tables
and following sampie calcslatioas are gives below:

e o Pang ol vaper or gus por nillion pans
of air by velane
Appres Mg = Appresimais milligrams per cu meter
Ca M of ais

l" Ca i = Milligrams per su meter of air

L} ' 3 ® Millleus of partisies per cu it of air,
basrd on impiager sanmples cosated
by lighwileld (echaiques

Mel W = Molesuler weight

T = Texp of sireg

R seF ¢ W
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4.3 Sanrple Calenlation o 0.01 60 * 10
| o CFM S0z vy Sl e
4.3.] Thet coscestration of selfur dioxide
{SO2) in ppm by volume resuits from mixing 0.01 Ib = 0.0608

per mia SO3 with 1000 cfm of sit st 70 degrees F
azd 29.112-ia. mercury prasause?

PP by velume (S02) = E;‘:‘—Sf—’- x 106

0.0608

PPM { é « 0.
by volume(S02) o0 * 10° = 60.8

4.3.2 A geaersl fomula for conversion of PPM

.i' to Mg per Cu M followa:
1 b mol of gas * 3% cu ft ac 32°F and
29.92.in. mercury . Vol W
peosanre Mg per Cu ¥ .2191:\10%4:??\1
Mal Wt of SO . 1
2 & At sormal room temperatare of 70°F ($30°R)
i - &0_]
Lhrmol SOz permin = 2 Mgpee Ca M = 0.0413 x Mol Wt x PPM
TABLE 1 ~ GASES AND VAPORS
Substence PPM m'a‘ Substense PN m :'
Aceteideiryde 200 340 Carbon dioxide 5000 9000
Agetic ecid 10 i Carbon disuifide* 20 &0
Acatic arhydride s 20 Cerbon menexide 100 e
Acstens 1000 2400 Carben tetrachiecide” 10 &5
Agcetenitrile &L 70 Caileseive
Acetylent tetrabromide - 1 14 (2-ethaxyethanel) 200 740
Acrelein 0.5 1.2 Cailessive acetate
Acryienitrile® -] 43 (2-ethaxysthy| acetete) 100 7]
Allyl alenhal® 2 s Chiercine ! 3
Allyil chlnride L] 18 Chlerine dioxide 0.1 0.3
Allyl glycidyl ethee 10 45 Chisrine trifiveride 0.1 0d
Allyl prepyl disuifide 2 12 Chisrecoteidehryde i 3
Ammonie 100 70 Chlersbanzene
Amy! acerete 00 1050 (menechiorebenzene) 78 350
Amyl elcuhel Chieroform
(iseamyl aicahel) 100 %0 {trichiocamethane) L p ]
Aailine* s 19 1 <Chieres | =nitreprepene 20 100
Arsine 0.08 02 Chierepicrin 0.1 0.7
Chiareprane (2-chlere- 1,
Senzene (benzsl) 2 0 -butediens) zg 922
Benzyl erlacide 1 5 gru'ol (ell isomees) P T
Baren rilueride 1 3 c": prippsing! < 20
gnn‘ino . 3 , 1“9.‘ 22“?.7 C;:l du:“ < 00 -
utedions (1, J=butedione nens :
2-Butencne Cyclehexene 400 1350
(mathy| sthyl ketene) 200 %0 Cecaborane’ 0.08 03 .
Butyl acurate Discstene elechel -1
(n=butyl acetute) 200 9% (4=hydrexy. | ~methyl
Butyl sicahel 2~=pentenens) L ) 20
(n=butnel) 100 300 Dibereno 0.1 0.1
tert Buty| sleshsl 100 300 1, 2=Oibremeethene
Butyiomive s 15 (athylene dibremide)* 23 190
Butyl ceiloselve a=0Dichlorabenzene L] %00
(2=butixyethanal) Q9 4 -Dichiorshentene 73 450
a=8utyl yliycidy! other 0 270 Bichhndiﬂuumdvuo 1000 4950
Sutyl mercepren 10 38 1, 1=Dichioreathene 100 400
p=tert Butyitelvene 10 40
* indigstes ther the ilquid compaund com o .te

the skin 1o coute sysremie oifests
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’ TABLE 1 = GASES AND VAPORS (CONT'D)
Ap M | A
| Substanee LY pas vy Substence peM g ot Mo
v 1, 2-Dichiocoethene Hydrazine® 1 1.3
' (ethylene dichieride) % 200 Hydregen bremide 3 10
1, 2-Dichiergerhyiene 200 790 Mydrogen chioride L1 7
Dichlorsethy! other 15 %0 Mydrogen cyenide® 10 "
Dichieromonofiuoromethane | 1000 4200 Hydeagen fluoride 3 2
1, 1=Dichiore- Hydrogen perexide, 90% i 1.4
- 1=nitrsethane 10 60 Hydregen selenide 0.08 0.2
Dichlorstetrativersethene 1000 7000 Hydrogen sulfide 20 0
Diethylamine 28 75 lodi 0.1 1
Diflueredibrememethene 100 850 Isephe 28 10
.1 Digiyeidyl ather 10 L1] “: opylemine s 12
~| Diisebutyl ketene 50 %0 oy
Dimethyleniline Mesityl exide 8 100
(n=dimethylaniline)* § 25 Mathyl acetete a0 610
-. | Dimethyiformamide 20 &0 Methyl acetylene 1000 1650
.= | 1. 1<Dimethylhydrazine” 0.5 [ Mathyl ecrylate 10 kL
' 7 1 Dimethylsuifste® 1 § Methylel
Digrepyiene giycel {dimethexymethens) 1000 3100
methyl ether 100 600 Mathyl elcahel (meshanel) 200 80
.. " | Diexeng (disthylene Methyl bromide® 20 %0
disxide) 100 40 Methyi celleselve 2 2
(2-methazyethensl)
Em: ::;I.::.' ?; 'g Methyl collesoive acotate
o Tt | |y | e |
Ethylemine 2 a3 Matiyl chieride 100 710
. Ethylbanzene 0 b Wathyl chioraform
Ethyl bremide 200 $%0 (1, 1, l=trichloreathane) | 500 700
Ethyl chiaride 1000 ?g Mathyicycishaxene 500 2000
gw: """"" ;gg 300 Methylcyeiohexene! 100 470
) ferme Methyicycishenanone 100 49
Ethyl mercapten 250 640 Nethyl ethyl ketene (see
Bthyl silicate 100 150 2<3utenene)
Ethylm G.M"M"\' 5 16 Methy! farmate 100 250
Ethylenediemine 10 L Netivy) isabutyi corbinel
Ethylene dibremide (methyl emyl aicehel) 28 100
(1, 2=dibromenthene) 28 19 Mathyl merceopten 9 100
Ethylena glycel dinitrate® 0.2 1.2 a=Methyl styrene 100 480
N E*ﬂ““'@” 3 9 Methylene chleride }
' Etiylone exide L 0 (dichiaromathane) 0 7% ,
E:l Fluerine 0.1 0.2 Menemethyl eniline* 2 9 '
o F lverstrichloramathene 1000 S? Naphthe (cos! tar) 200 200
= Formaidehyde 5 9 Nashthe (petreleum) 500 2000
= Gorfural 5 2 Nickel cerbenyl 0.001 0.007
B rwf-yl sleshel % 200 Nitrie acid 10 s
L.; 500 2000 p-Nitrseniline* : g
' Nitrabenzene*
= G“,"_‘,‘,‘,‘,‘;""’", v 0 | 1% Nivaathane g | 30
’ Nitragen diexide
€S | Heprone (a=heptene) 20 | 200 Nitreglyeerin® 0.2 2
: Hezane (.?h‘::ﬂl.)bo l 500 1800 Nitramethene 1% 23
Hexanene (methyl buty 2-Ni
el ' 100 a0 Niratoio s 2
Hezene (me isebuty
kotena) 100 40
® indisevae thet the liquid é aon e

the shin te ssuae systemie elfects
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TABLE | « GASES AND VAPORS (CONT'D) ‘
Substanee g ‘.':'E: ?" Substence PPM "’:g‘ ‘:"
Octane 500 Rl Stibine 0.1 0.5
Cione 0.t 0.2 gu\“.d seivent 500
Pentane 1000 2950 'z;b.:;omylo:o) 100 420
Pentanene {methyl propyl Suifur diexide [ 13
ketene) 200 700 Sulfur hexafiueride 1000 6000
Perchieroathyiene Suifur menechiecide 1 é
(retrachiorosthylene) ‘“6 : 67g . Suifue pentaflveride 0.025 0.25
Purchloranathyl mercapten | & "y 1,1, 2, 2-Totrachlaraethanes| S 1
Pheayl glycidyl ether L] 310 ;'""‘V*““'“ 20 390
Phenylhydiezine® L 2 T'"‘”'m'h““ ! 3
Phoum (G.Ml olm (lel:.“ m 7”
chloride] | Tetenaine s 2
Phasphine 0. 0.07 ° . . ;
Phn:«uu rrichleride 0.5 3 2, d~diisacyenate 0.02° 0.14%¢ .
Prepyl acerste 200 840 Trichlereathylone 100 '
Prosyl aicvhel 1, 1, 2=Trichiors 12 [ :
(iseprepy | sicehal) 400 990 ,2"""""_“"“"" 1000 7600 o= i
P'ml ethae Tr!o'hylumo 28 100
(iseprapy! ether) £00 2100 Triflveremsncbrome- Q_:
a=Prepyl nitrate 3 110 methene 1000 6100 —_— ;
Prapylene dishieride Turpentine 100 %0 <N !
(1, 2—dichisraprepene) 78 %0 Vimyl chloride . l
:uylm mine” '23 . £ (chioresthylene) 500 1300 .-“ i
P;ip‘y‘hm nxide “; “ Vinyl telucne 100 20 : .3 H .
" Xylene (xylel) 200 870 {
Quinene Q.1 0.4 Xylidine* H 28
, I —
TABLE 2 - TOXIC DUSTS, FUMES AND WISTS S
Sebstense .: Substence “c'.'p:' i =
R
Aldein (1, 2, 3, 4, 10, 10=hexechiere- Cheomic thei'd end chremates (as CI'.Oﬁ) 0.1 o [
1, 4,40, 5, 8, Sc—huby?o- 1,48 Crog herbicide (sedium 2- (2, d=dichlese- e
8=dimett.enanaphtheiens) 0.25 phenexyl] ethensl hydrogen suifere) 15 =
Ammate (arwnanium sulfamate) 15 Cyenide {es Cn)* s -
Antimeny " O:.; 2, 4=0 (2, 4~dichlorophenaxyscstic scid) 10 o 8
A‘f‘,ﬁ,ﬁ"""“"""" thisures) 3 00T (2 2-bis | -chl:nh«uy) i ‘
=1, 1, 1=trichleresthene
Berivm (seluble campevnds) 031 | Dieldrin (1,2, 3, 4, 10, 10-hemachiore-
B:vm axido 18 6, 7—epaxy- |, 4, 48, 5, §, 7, 8, Se=
Cadmium exide fume 0.1 e e+ & Adimathase- 0.28
Calcivm arienete . I Dinitrebenzene* !
Chlerdene (1, 2, 4, 5, 6, 7, §, S=cctachiers- Dinirershaner I
;‘.":' *7.'"7:‘"? "?"‘"" 0.5 Cinitre=g=cressi® 0.2 S
Chierinated camphene, 60% 0.5 o
Chierinated diphenyl oxide 0.5 EPN (O=athyl Qap-nitreghenyl el
Chisrediphonyl (42% chierine)® 1 thienebonzenephesphengte)® 0.5 o~
Chiseadishonyl (S4% chierine)® 0.8 2
* Indiastes vom the liquid sampaund con p the shin % ceuse systemie eHeers 3
"* Prebebily sufficlently low 1o prarect egeinst primary sensitisstion, it mey nat pratoet persans specificelly sensitised

.
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TABLE 2 . TOXIC DUSTS, FUMES AND MISTS (CONT'D) .
.o M M
Substonee C'u.: Substence ! c'ul':'
Ferbam (farric dimethyl dithiocarbemate) 18 Rotenons | 3
Ferravanadium dust 1
Fiveride 2.5 ss::.n.u.?' compeunds (as Se) Pooa
, ium fluerescerate (1080)' 0.05
Hydrequinene 2 Sedium hydrexide 2
Iren exide fume 18 Strychnine 0.1§
Sulfuric ecid 1
Leead 0.2 '

Leed ersenate 0.15 TEDP (tetraethyl dithienepyrephesphate)® 0.2
Lindene (hexschlerecycishexene, TEPP (tetraethyl pyrephesphete)® 0.05
gemme isemer) 0.5 Tellurium 0.1

Lithium hydride 0.025 || Tetryl (2, 4, 6=trinitrephanyimethyi-
Magnesium exide fune 15 Th:'l'l’a:nm'(':zublo co 0
! h - mpounds) 0.1
M":"','ﬂ' (O, Odimethyl dithisphesphate Thirem (tetramethyl thivrsm disulfide) s |
of diethy| mercsptesuccinate) 18 Titenium diexide 15 i
“;'m”:"‘“‘ g ) Trichisranaphthaiene® L] !
M:z (ergonic ;onomh)‘ O:OI ;::mm;‘“m. é?
Methexychier (2, 2«di wp~methexyphenyi- :
1,1, 1-wichiereethone) 18 Triphany! phes phete 3
Melybdenum Urenium
(selvble compounds) L]
! (seivble compounds) 0.05
(insoluble compaunds) 15 (inseluble compounds) 0.25
Nicetine®* 0.5 Vened
snadivm
Persthion (O, O=diethyl. O=p=nitre- (V205 dust) 0.5
pheny! thiephospheate)” 0.1 v
Pentachloranephkeions* 0.5 V20s ‘""[) : o1
entechlierephenel” . Werfatin (3= [s~ecatenylibenzyl] «d-
Phespharic acid 1 hydrexycoumarin) 0.1
Phesphorys {yeilow) 0.1
Phespherys pentachleride 1 Ytrivm 5
Phespherus pentesuifide 1
Pleric ecid Q.1 Zine exide fume 5
Pyrethrum ) Zircenivm compeunds (es Zr) 5

ldloocﬂvny: For issible eon«nmnm: of rediciserepes in gir, see U. S. Department of Commerce,
Netionsl B g::d Hendboek 69, Meximum Permisaible 3edy Surdens end Meximum Permissible
Cmmnmm of Rndimln‘u in Aie end in Weter for Ocsupatisnel Expusure, June 8, 1959. Alse, see
U. 5. Deparrment of Commerce, National Bureeu of Stenderds, Hendbeok 59, Permissibie Dese from External
Seurcas of lenizing Redigtion, September 24, 1954, and eddendum of Aprii 15, 19

TABLE 3 « MINERAL DUSTS

Sebstenge MPPCE®®
Silics
Crysrelline 250
Quartz end cristebelite, thresheld limit ceicuiated frem the fermule %507 + §
Amorpheus, including nature] distemsceous serth 20
Silieutes (less then 1% crystailine silice)
Asbestes §
Mies %g
Sespstens
Tele 20
Pml-\d coment 50
less then todli 50

Nete: Tln pcreomno of mullmo lnhu in ﬁu cbovo formule and tebies is based en the emeunt feund
. fram en enalysis of -
!:d.hmn thet the liguid d sonp 0 w Millions of parricies por cu I+ of @ir

skin to conse systemic oifests
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