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« DEFENDANT'S
EXHIBIT

\ Reprinied from the A. M. A. Arciizes of Indugiricl Hezslih
' September 1939, Vol. 20, pp. 228270
apveight 1939, by American Mcdicsl Assaciation

gufsrﬁ’m@ M Yodites for 1959
S LI N :
Adapted at the 215t Aunuai .‘..h-n.:,{v_‘o_:frh; Srmic :cag'l Conference of
Gozernmental Industrial Hygienists, '?"7:';; 971{7".1 25-28, 1959

Threshold limits should be used as guides in the control of health hazards
and shouid not be regarded as fine lines between safe and dangerous concentra-
tions. They represent conditions under which it is believed that nearly all workers
may be repeatadly exposed, day after day, without adverse effect. The values
listed refer to time weighted average concentrations for a normal work-day. The
amount by which these figures may be exceeded {or short periods without injury
to health depends upon a number of {actors such as the nature of the contaminant,
whether very high concentrations even for short periods produce acute poisoning,
whether the effeuts are cumulative, the frequeacy with which high concentraticas
occur, and the duration of such periods, All must be taken into consideration in
arriving at a decision as to whether 3 hazardous situation exists.. Special cen-
sideration should be given to the application of these values in the evaluation
of the heaith hazards which may be associated with exposure to combinations of
twn or more substances. ‘

Threshold limits are based on the best available information from industrial
experience, from experimental studies, and, whea poésiblé, from a combination
of the two. These values are based on various criteria of toxic effects or on

" marked discom{ort; thus, they should not be used as 3 common dencminator of

~  toxicity, nor should they be considered as the sole criterion in proving or disprov-
iny diagnosis of suspected occupational diseases. ,

Thesc limits are intended for use in the field of industrial hygicene and should
be empluyed by persons trained in this field. They are not intended for use, or
for medification for use, in the evaluation or control of community air pollution
ur air-pollution nuisances.

These values are reviewed annually by the Committce on Threshold Limits
for changes, revisions, or additions as further infonnation becomes available.
The Conunittes welcomes the sugpestion of substances to be added to the list and
also comments, refcrences, or reports of experience with these materials.

Received {or pulilication May 1, 1939.
."RECOMMENDED VALUES
Gases and Vapor
Approx. Mg, : Approx. Mg.

SussTaxcr PPM® per Cu M.t Sunstavcx PPM® per Cu M.t

Acctaldehyde ...eeavei... 200 360 Allyl propy! disulfide ... 2 12

Acctic 3¢id L.ieeveenaee.. 10 25 Ammoia ie.eeenenn.... 100 70

Acctic anhydride ceuvon... S 20 Amyl acetate ..aiaey.... 200 1,050

ACCIONC cecvececenennacas 1,000 2,400 Amyl alcohiol

Acctyleue tetrabromide ... 1 14 (isounyl alecoliol) ..... 100 360

Acrolein ...cieeeceniaans 03 12 Aniline c.viiiiieii.... 5 19

Acrylonitrile ..ieeeeec... 20 45 AfSiNE .o.iiereniaencnnnan 0.05 02

Allyl alcoliol t.eeiinnnnan ) 12 Benzene (benzol) ..o.,.... 23 80

Allyl clilaride. coeienans.s 5™ Benzyl chloride .......... 1 s
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. Approx. Mg, Approx. M.
Scastance PPM*® per Cu. Mt Sysszancr PPM® per Cu M.t Sui
:Brcml.nc Ceeenatanaaaans . 0.1 0.7 Eliyl aerylate ooiiiiiaan 25 1c0 2
Butadiene  (1.3-hutadiene) . 1,000 2220 E:syl alcohol (ethanol) .. 1,600 1.900
Butanone (methyl v Ethylamine ....... e 25 43 «
ethyl Letone) .......... 250 740 Eyibenzene .ueeeeeennns 200 870 2
Butyl acctate Ethyl bromide ...evee.es . 200 8§90
(n-dutyl acerate) ...... 200 30 E:tyl chlofitdé ovevnnnnns 1,60 2,600 )
Butyl aleshol (n-butanel). 100 309 Ethyl cther .ocieeennnn.. 400 1.2¢0 ?
Butviamine iieeccneccen S 15 Ethyl {ormate .eeeennnn.. 100 300 N
Butyl cellosolve Ethyl silicate ............ 100 850 O >
(2-butoxycthanel) ..... SO 240 Ethylene chlorohydrin ... 5 16 y ] ?
Carbon dioxide .......... 5000 9,000 Ethylenediamine .. ...... 10 3
Carbon disulfde ...... ase 20 60 Egh)-]cnc dibromide 2
Carbou monoxide ..o.e... 100 110 (1.2dibromoethanc) .... 23 160 ?
Carbon tetrachloride ..... 23 160 Ehylene imine ..iveennnen S 9 ?
“Crilosolve : ) E:hylene oxide ........ . 30 % ?
(2-ethoxycthanol) ..... 200 750 FlUOriNE o venecnececsanaes 0.l 02 3
Cellosolve acctate Fluorotrichloromethane ... 1,000 5,600 ?
(2-cttoxycthyl acmle) 100 $40 Formaldehyde vvevevennee 3 6 2
Chlorine .cevevnvenieees 1 -3 Furfural . iieeeieennnnnn, S 20 )
Cllorine trifluoride ...... 0.1 04 Gasoline ...evivenrenns .. SO 2,002 C
Chlorobenzene Heo:ane (n-heptane) ..... SCa 2,002 C
(mouoc".lorobcnztﬂt) w 75 350 Hexane (n-lexane) ...... 500 1,800 " F
2 Cliloroform Hexanone (methy! butyl . ¥
(trichloromethane) .... SO 240 ketone) ......... veeees 100 410 . b3
1-Clidoro-1-nitropropane .. 20 100 Hexone (methyl isobutyl
$ Cliloropicrin ...... veeeenn 0.1 07 ketone) ....o..n ceseneess 100 413 P
Cliioroprene (2~hlore-1,3- Hydrzzine cvievinensnsens 1 13
butadiene) .oeevececnses 23 0 Hydrogen bromide ..... .. ] 17 - ?
Cresol (all isomers) .,.. S 2 Hjydrogen chloride ....... S 7 P
Cyclohexane ..uieesveeees 400° 1,400 Hydrogen eyznide ........ - 10 11 . P
Cyclohiexanol ..c.cevnes.. 100 410 Hjydrogen fluoride ........ k) 2
Cyclohiexanone ...viveaee. 100 400 Hjydrogen peroxide, 50% .. 1 14 P
Cyclohiexene +.cevunvanees 400 1,350 Hydrogen selenide ........ 0.05 02 :
Cyclopropane ....ceeeeess. 400 60 Hydrogen sulfide ........ 20 30 P
. Decaborang ..vveineenrss 003 03 I0dine veeveeeerecreenaras Ol 1 P
Diacetone aleoliol Isophorone ....eevevnenee 23 140 P
($-hydroxy~t-methyl- . Isopropylamine .icoven.ee. 5 12
2.pCNIANONE) sevesenass 50 240 Mesityl oxide ...vven.. e 2 icc
Dilorane ..cveevveennnnes a1 ol Methyl acetate cveveennne. 200 610 .
o-Diclilorobenzene ....... SO 300 Methyl acetylene vevve.... 1,000 1,630
Dicliloradifluoromethane .. 1,000 4930 Mecthyl acrylate ooeenn. ... 10 33 Il
1,1.Diclilorocthane c.voese 100 400 Methyl aleohol ) Su
12-Dichlorocthane {methanol) ..cevvene... 200 240 * Y
{cthylene dichloride} .. 100 400 Medhyl bromide ..vvvenn.. 20 80
12-Diclilorocthylene (.0 200 79 Methyl cellosolve
Dicliloroethyl ether +.eeea 1§ % (2-mcthoxyethanol) .,.. 23 80 . A
Dichilor fluorownethane 1,000 4200 Uethyl cellosolve acetate A
1.1-Dichloro-1-nitroethane . 10 .60 (ethylene glycol monom- A
Dnchlwo(ctnﬂuoroeﬂnne . 1,000 7,00 ethyl ether acetate) ... 23 120 L. A
DicAhylamine oeeiecesoses 25 75 Methyl chloride ..vuv..... 100 210 E
Uiduoeadibrwnomethane .. 100 €80 Methylal (dimethoxy- ' 3
|)ii-d-u|)'] Letone .evecee S0 290 methane) ...ceveeenn... 1,000 3,109 C
Diunthylaniline Methyl ehloroform C
(X-dimerbylaniling) ... [ 23 (L.1.1-trichlorocthane)  SCO 2,700 C
Livabslaliate  .vevveeee. 1 S Methyleyeloliexane ..... .. S00 2,000
thasinw Clicihylene Mecihyleyelohexanol ..... . 100 470
Gonide) Loiveiieee.. 1000 360 Methyleyclohexanone ... 100 2@ ¢
Falisl accuae ... vevees 400 1,400 Mctliyl formate ......... .1 230 . o6
/
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A A M. A ARCHIVES OF INDUSTRIIL HEALTH

. Approx. Mz Approx. Mgz,
Sumstaxnce PPM* per Cu. M.t Susstanes PPM® ;or Cu M3
Methyt isobutyl eartinel Propyl cther (isopropy!
(metnyl 2myl alechol) .. 23 [ ether) ...... e, 30 2,100
a-Mectiyl styrene ........ 1CO 450 Propylenc dickloride
Mcthylene ehloride = ¥ (12-dichloropropance) .. 73 330
(dicllorotnethane) ..... p{ohs] 1,730 Propylene imine ......... 25 60
Monomethyl aniline ...... 2 9 Propylene oxide ...... ... 100 240
Naphtha (eaal tar) ...... 220 800 P)'l:id.ine P [ 30
. Naphtha (petzolenm) .... 500 2,000 Quinene ...oioininiiits 01 04
' Nickel carbonyl covvveee 0001 @007 Stibine oooeeiiiiieen 01 03
| Nitrie 36d wnrmonoe. 10 23 Stodilard solvent ...... ... 300 2,.5C0
p-Nitrcaniline .ovvnnennnn 1 6 Styrene manomner
e (phenylethylene) ....... 100 420
Nitrobenzene <.ooveeienee 1§ § Sulfur dioxide .ooeerennnn 3 13
Nitrocthane ...oviieenne 109 o Suliur hexaduoride ...... 1660 6,00
Nitrogen dioxice ......... 5 9 Suliur monochloride ...... 1 6
Nitroglycerin Loeevvinnnns 0.5 3 Sulfur pentafluoride ...... 0.023 023
Nitromethane ...evene.... 100 250 Tertiary butyl alcohot .... 100 300
2-Nitropropane ...ecee... SO 180 pTertiary butyltoluene ... 10 &
Nitrotohiene ...veeecunens 5 3o 1,122-Tetrmcitloroethane .. 3 35
OCtane veveieneencecneses SO0 2330 Tetrahydrofuran ......... 2€0 560
01978 teviiinninniaeann 0.1 02 Tetranitromethane ....... 1 8
P-—=dicklorchenzene caeen 73 43 Teluere (toluol) ........ 200 733
Pentane voveveenilenean. 1LOCO 293 o-Toluidine ....ccooeiuinn 3 z
Peatznone (methiyl preayl ] 'I'o.Iylene~2,4~diisocy:\r..1(e .. 0.1 _0.7
Ketone) ceviuneeeeriess 200 700 Trictlorocthylene ........ 200 102
Pesclilorethyleme ) quxh)'l§mxne cereenranes 2.: 100
(tetraci:loroethylene) ... 200~ 1330 T"ﬂ“°'°'“°,"°‘ ' . ’
Pliemol ...vviiiiiiiaiaans 5 19 bromqmetr_ane seeeeeees LD 6.109
Phenylliydrazine . coveennns s. 2 Turpentine Jeesrscenenanee 16 6 -
Phosgene  (carbonyl Viny! chloride can
Morid 4 (chloroethylene) ....... 300 120
,“°_"."‘:) Teemeessmeeens . - Vinyl toluene ...vvvune... 100 450
Pnosm'nnc 0-93 0.07 Xylene (xylol) cceeeen... 200 870
Phosphorus tnchilozide ... 0.3 3 XylidiRe ceeeeeeeennnnnens 3 25
Propyl acetate .ooveene.. 200 80 . . .
Proayl aleohol "l“i:r'u of vapor or a3 per inillion parts of air hy
{isopropy!l alechol) .... 400 980 . c;;;:::ve;%n:’a‘:xcuemri‘l'\:i:::ny Tfléf";‘ meter of air.
' Toxic Dusts, Fumes, and Mists
li ‘ Mz, per . Mz, per
Susstanct Cu M.§  Susstawce Cu M. §
) Aldrin (1.2.3,4,10,10-kexachloro- Chlorinated dipiienyl ONICe vuveenenen 0.3
14,432,358 8a-hexaliydrn-1,4,3,8- Chlorodiphenyl (4275 chlonire) ..... 1
dimcthanonaphthalere) coiovveeces 023 Chlorodiphenyl (3496 chlorine) ..... 03
. Ammate (ammonium sulfamate) ... 13 Chromic acid and chromates
ANLNIONY cuceececsccoesrsasrcssnes 03 (33 Cr0s) civevencvecscocoananes 0.1
ANTU (alpha-napluliyl-thiourea) .. . 03 Crag herbicide ( sodium 2-12,4-dichloro-
ATSCHIC ciivreesecsecasenssesccsans 03 phenoxy] cthanol hydrogen suliate) 15
Barium (soluble compounds) ....... 0.3 Cyanide (as CN) tovvrnevrocrssnaan 3 i adve
Peryllium  tiiievecneearrcacancanes 2v/m* 2.4-D(2,4-dichlorophenoxyacetic acid) 10 e feN 3
Cadinium oxide fume ,.eeevenenn.. 0.1 DDT (2,2-bis{p<chlorophenyl]-1,1,1- 'bf_..::;_:
Calcium 3rSEMAe ueeevrennncnanans 0.1 trichlorocthane) .........c.eeeens 1 RN
Chlardane (1,2.4.5,6.7.3.8-octachloro- Dieldrin (1.2.3.4,10.10-liexachloro-6.7- DR
4.2, 7a tetmhydro-4,7- epoxy-1.4:42.3,6.7.8. 81 octabvdro- R
methanoindane) .....ieeanae... 2 1,458 duncthano-naphilalene) ... 0.25 5:_-1:‘_.'2-
Cllorinated camphene, 605% ,.uu..u. 0.5 Dinitrolenzene veveveneinerninnneens b s
— -c_'..\:l'.nud_-(
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Sunsraxce
Dinitrotoluene
Dinitro-o<resol

crEAs e sseaserenesna

T¥sseerceses et

EPN (O-ethyt O-penitrophenyt
thionolenzenerhosphonate)
Fertam (ferric dimethyl
) AthiocarbIMAE v irriiaiananaas
. Ferrovanadiom dust vevvinvneeanaens
\ Fiuonide veiiivinnincesncsonancannone
Hydroquinone .v.cvveencecscacncens
Iren oxide fume tooiviiciinnnnnenn,
R = . B R
\ Lead arsenate ..oicivieiiiiecinnnnns
Lincane (hexachlorocyclchexane,
£ANMMA {SOMET) .ovviiiivenranans
Mogmesium oxide fume _...........
AMalathicn (O.O-dimethyl dithinphos.
phate of diethyl mercaptosuccinate)
Manganese ceieeacvesccninseneesesna
MerTUPY ceieetnvanvrrresaasccscanns
) Mereury (organic compounds) ......
Meitoxychlor (2.2-di-p-methoxy-
pheayl-1,1,i,]-trickloroethane) .....
Molybdenum
(ssiuble cempounds) (o.iiaiiin...
{i~soluble compounds) ,.....0vcnn

NICOUNE tuivnenceerortseonnsansaans

)

t

\ Pacathion (0,0-dicthyl-O-ponitro-
{

1

:

\

[}

\

eseenaas

et

. e e

PUTSIIVISORY. 2

-

phenyl thiophasphate) iovvvacenn,
Pentackloronaphibalene ciiecienen..
Perachlorophene] L, eiiiveeviennnne
Phosnnorus (yellow) . ovivernavnnnns
Dhosphorus pertachioride L..ucvaass.
Phosprorus pentasulfide cocevineenns

( : Pieric 36d .iviicencarrrrecncinnans

Pyrethrum  eieiiviereresoensassans

ROICTONE vevervrearovansannsoancsnns
Selenium compounds (33 Se) .......

Sunstancy

Aluminum oxide .\ . .ivieacnceccnns

AT em:

02 5P

Mgz, per

vl

Mg per
Cu 3§  Susstaxce Cu. M. §
1.3 Sordium fluoroncetate (1839) ... 0.1
0.2 Sodium hydroxide ..., 2
Simchning coovrvicanitcanitnianinaas 0.15
0.3 Suliuric 3614 (.oierrriniiaiieiiaans 1
TEZDP (tetracthy! dithiounopyro-
13 pPhoSpPHATE)  vuevivereniaesanances 02
1 TEPP (tetrnethyl pyrophosphate) .. 0.03
25 Telurtum (o iieiurenincennecadones 0.1
2 Teiryl (2.4.6-trinitrophenyimeshyl-
13 TIFAMINE) vvvevvesancnssncsocannn 1.3
0.2 Trallimn (soluble cemnounds) ..... 0.1
Q13 Tuiram (te:ramechy! thiveam
disulfide) ..ioiciiniiicicisnanacnnn S
03 Titanium dioxide viveinsiiaansaions 15
18 Trickloronaphthalene ..iiecivensess 1)
TrnItrotoluene covieceverrencnesness 13
13 Uraniom
[ (soluble compounds) ....eiacienns 0.03
ol (insoluble compounds) ....ivevene 023
0.01 Vanadium
(Va0 dust) (oevviinininninncanns 03
13 (ViOe fume) ovviiviininiannes Q.1
Warlatin (3-]a-aczienylbenzylj-d-
3 hydroxyCoumaring vuveceseancasas 0.3
13 2inc oxide fumes ....icenieeiinn.. 15
03 Zirccaium compounds (a3 Zr) ...... 5
Rsdicactivity: For opermisible concentrations of radio
1 jsoeses 1n e, e “Maximum Prruniusle Ameunts of
1 Ric:onotones in the Human indv and daximum DPermuse ”
[151 sitie Concentratioms in Air and Warer,” Harcdaok 2,
. B Devariment of Commerer, Nanona) Suresu ol
Q3 Stancards, Moaren, 1933, In addition, see “Permuubie
a1 Dose trom External Saurces of lomune Radistion.” Hand.
ooy $9. U. S. Demnsmment of Commerce, Nauonal Ducreau
1 ol Standards. Sept 24, 1984,
J. esartinent of Commerce Handhook 32 Mat been
1 suoerseced by Handboak 49, “Mazimum FPermunbie Codv
0.1 Burcens and Maximum Deemuaninte Concentrations ol
g . Radianuclides in Air and in \Water foe Qeruranonal Ex.
2 poture.” subsequent 10 the pretentatian of this reron,
Hanclook $9. U, 5. Departmenct of Commerte. has deen
1) revites by addition of addendum, Aeed 15, 1938,
Q!

C§Mligrams of dust, fume, or mut per cudie meter of
2ir,

Mineral Dusis

MPPCr Y

<0

AsDCSICS tviiiiicienaiarininoesonna s -
<0
Miea (helow 358 {ree silica) ....... 20
Poatlandl coment ovivniiiiienncnnss Lh]
TAE tiiireerincnsvnacacrsvasassses 20

Susstance
Silia
high (above 50%% free Si0:) ......
medivm (S to 8096 free Si0y) ...,

MPPCF

§

20

low (below 5% free Si0) vevennns <0

. Silicon carbide ciievivecrcesseerees S0
Scapstone (below 564 free Si0y) ... 20

8 Millions of particles pee cubic foot of air.

. TENTATIVE VALUES

|
{
i
]
)
1
‘1
H Dust (ruisance, no free silia) .....
1
?
s
}
!
1
1
{
H
+
¢

- Approx.
Susstaner PP T per Cu.
Allyl glyadyl ether
C(AGE) iiiiiiviiee.. 10 43
Boron triiluonide ......... 1 3

i

,; a-Butyl slycidyl ether
\ (RCE) vecivenvrne. SO, 20
)
!
i
\

My.
)'(.3

Approx. Mg,
PPM G per Cu M2
Butyl mereaptan ......... 10 3

Chlorine dioxide ..vvaneas 01 03

Chlaraacesaldehyde ....... 1 3

Chlorobromomethane
(CIBeCIL) tvivvennnnns

Sussrance

400 2,1¢c0
97/259
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Approx. Mg.

Sunstance PPM 7 per Cu M.Z
Dizlycidyl cther (DGE) .. 10 S35
Dimcthyl formamide ..... 20 60
1.1-Dincthyl hydrazine .., Qs 1

Dipropylene-glycolnicthyl-

ether Loieeiiaiieenaeas. 100 600
E:hyl aereaptan v.eene... 230 640
Furfuryt alcohel ...cc.e.. SO 200
Glycidol vivevienroncaneas S0 150
sec-Hexyl acetate ....... 100 S0
Isopropyl glycidyl ether

(ICT) teeeererevneeee. 2 230

Lithium hydride voeveene - 2v/m!
Methyl mereapan ceaeea.. S0 100

\Yitetax L Bawr
V. QA:K Cocrer

H. E. Storiverz
Kerru H. Jacossox
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A M. A ARCHIVES OF INDUSTRIAL HESLTH

Perchloromethyl mereaptan 0.1 0s
Phenvi slycidyl ether

[@ 70 T S0 30
Phosphoric acid .......... 1
n-Dropyl nitrate .......... 23 10
1.2 3-Trickloropropane .... <0 ko)
Triorthocresyl phosphate . al
Yttrium & inorganic

compounds +eveerennnonn -

Teflon decomposition
Prodiicts ceaeeinrancasres . ®

Pentaborane (B:H.) ..... 4 .

4 Pars of vapor oc gas per million parts of air by
wiume,

& Anproximate mulligrams per cubie meter of air.

* Uniil more data are forthcoming, it is imrortant that
atmosnheric concentrations ol these materals to wiicuy
woraers are exposcd must be kedt 3s near Q as pornbie

Hravry B. Euxins \V. H. RaaxvHazT
Avax L. Cotestax, Cligirman

Printed and Pubdliered ia the United States v Amaviey
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