October 14, 195°¢
. INTERNAL CORRESPONDENCE

From LESTER V. CRALLLY To [MOUSTRIAL HYGIENT COMMITTEE

PITTSBURGIH
PLAINTIFF'S
I EXHIBIT

AlL-221

The attached Threshold Limit Values for 1958 arc essentially
the same as those for 1957. The value for nitric acid has been

raised from 5 to 10 ppm by volume and a new tentative limit of

1.0 mg, per cubic meter of air has been set for phosphoric acid,
Also cnclosed is a publication of the Michigan Department

of Health on the proper usc of hand and automatic degreasers.

L. V., Cralley
LvC:0On

Encls. 2

Industrial Hygicne Committce

R. S. Adanms - Olean D. P. Shantz - Richmond

F. B. Colby - Garwood C. S. Short - N.K.
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G. W, Hutton - Wenatchee W. V.M Williams - Alcoa Sn,.
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J. J. Moroney - Massena

W. L. Mowe - Mobile
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Threshold Lihlit Values for 1958

Adopted ot the 20th Annual Mecting of the Amevican
Conference of Governmental Industrial Hygicnists
Atlantic City, April 19-22, 1958

Threshold limits should be used as guides in the control of health hazards
and should 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 repeatedly 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 for short periods without injury
to health depends upon a number of factors, such as the nature of the contami-
nant, 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 periods. All wmust be taken into
consideration in arriving at a decision as to whether a hazardous situation exists.
Special consideration should be given to the application of these values in the
evaluation of the health hazards which may be associated with exposure to com-
binations of two or more substances.

Threshold limits are based on the best available information from industrial
experience, from experimental studies, and, when possible, from a combination
of the two. These values are based on various criteria of toxic effects or on
marked discomfort; thus, they should not be used as a common denominator of
toxicity, nor should they be considered as the sole criterion in proving or dis-
proving diagnosis of suspected occupational disease.

These limits are intended for use in the field of industrial hygiene and should
be employed by pecrsons trained in this field. They are not intended for use,
or for modification for use, in the evaluation or control of community air pollu-
tion or air-pollution nuisances.

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

Submitted for publication May S5, 1958.

RECOMMENDED VALUES
Gases and Vapors

Approx. Approx.
SUBSTANCE PPM* Mg. per Suastance PPM* Mz ver
Cu M. ¢t ) Cu M.t
Acetaldehyde ........... 200 360 Allyl propyl disulfde .. 2 12
Acetic acid ........... 10 25 Ammonia ............ 100 70
Acetic anbydride ....... S 20 Amyl acetate .......... 200 1,050
Acetone ............... 1,000 2,400 Amyl alcohiol
Acrolein ............... 0.5 1.2 (isoawnyl alcohol) .... 100 360
Acrylonitrile ........... 20 45 Aniline ... ............. S 19
Allyl aleohol .......... 5 12 Arsine ... ...l 0.0 0.2
Allyl chloride .......... 5 15 Benzene (benzol) .. ..... 25 80
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THRESHOLD LIMIT I'ALUES FOR 1258

. Approx. Approx.
SuUnsTANC I'I'M * Mc.}xﬂ; Sunstance I'PM e .\lu.\qd-cv
Cu. M. (o Mot
Bazyl ehloride ........ 3 Dimethylaniline
Reemnine ... ..., 7 (N <limethviamline) . 5 23
Butadiene Pimethylsulfate ........ 1 3
(L3-hutadiewe) ....... 1.000 2.200 Droxance (dicthvkenc “
Rutanone dioxide) .. ... ...... 10 R ]
(mcthyl ethyl ketone) . 250 740 Ethyl acetate .......... A(XS) I.mmg
Butyl acetate Ethyt acrylmie ......... 2 1
(n-butyl acctate) .... 200 950 Ethyl alcobnl' (ethanol) 1,000 1.900
Butyl alcoho! Ethylamine ............. 25 43
(m-butanel) .......... 100 300 Ethylbenzene ........... 200 870
Butylamine ............ 3 15 Ethyl hromide ......... 200 R9O
Rutyl cellosolve Ethyl chioride ........ 1,000 2.600

(2-butoxyethanol) .... SO 240 Ethyl cther ............ 400 1.200
Carbon dioxide ......... 5,000 9.000 Ethyl formate ......... 100 300
Carbon disulfide ....... 20 60 Ethyl silicate .......... 100 850
Carbon monoxide ...... 100 110 Ethylene chlorohydrin .. S 16
Carbon tetrachloride .... 25 160 Ethylenediamine ........ 10 30
Cellosolve Ethylene dibromide

(2-cthoxyethamol) .... 200 740 (1,2-dibromoethane) .. 2§ 190
Celiosolve acetate Ethylene imine ......... S 9

(2-cthoxyethyl acetate) 100 540 Ethylene oxide ........ S0 %
Chiorine ............... 1 3 Fluorine ............... 0l 0.2
Chlorine trifivoride ... .. 0.1 04 Fluorotrichloromethane . 1,000 5.600
Chiorohenzene Formaldehyde .......... S 6

(monochlorobenzene) .. 75 350 Furfural ............... 5 20
Chlorpfonn Gasoline ............... 500 2,000

(trichloromethane) ... 100 490 Heptane (n-heptane) ... 500 2,000
I-Chloro-L-nitropropane . 20 100 Hexane (n-hexane) ... 500 1,800
Chiloropicrin  ........... 1 7 Hexanone (methyl butyl
Chioroprene , Ketone) «...eooeen. . 100 410

(2-:hloro-l:3-hntad|ene) 25 9% Hexone (methyl isobutyl
Cresol (all isomers) ... S 22 N

ketone) .............. 100 10
Cyclohexane 400 1.400 N
410 Hydrazine ............. H 13
Cyclohexanal 100 Hydrogen bromide ...... s 17
Cyclohexanone .... 100 400 Hydrogen chloride ) s 7
Cyclohexene 400 1.350 Hydro eyanide ... 10 1
Cyclopropane . .. ... 400 690 gen Lo
Hydrogen ARuoride ...... R] 2
Decaborane ............ 0.05 0.3 ‘
D Hydrogen peroxide, 90% 1 14

1acetone ajcohol .

Hydrogen selenide ...... 0.05 0.2

(4 hydroxy4-methyl- Hydrogen sulfide 20 30

2-pentanone) ......... S0 240 ydrogen sulhde ......

o Todine ................. 0.1 1
Diborane .............. 0.1 0.1 Lsoph 2 140
n-Dichlorobenzene ...... S0 300 pr orone ...l p 12
Dichlorodifivoromethane  1.000 4,950 sopropylamine .. = oo
1.1-Dichloroethane ...... 100 400 x::lhlyll ox;dvi vl - b
1.2- Dichloroethane yl acetate

{ethviene dichionde) .. 100 400 Methyl acetylene ....... 1,000 1,650
1.2-Dichloroethylene ... 200 790 Methyl acrylate ........ 10 35
Dnchloroethy! ether ... .. 15 9% Methy! alcohol
Dichloromanofivaro- M(meﬁml).d‘, ......... Z(zg 2$

methane ............. 1,000 4,200 ethyl bromide ........
1,1-Dichloro-1-nitro- Methyl cellosoive " 8

ethane ............... 10 60 (2-methoxyethanol) ..
Dichlorotetrafiuoroethane 1,000 7.000 Methyl cellosolve acetate
Diethylamine ........... 25 75 (ethylene glyceol mono-
Difluorodibromomethane 100 860 methyl ether acetate) .. 25 120
Diisobutyl ketone ...... 0 290 Methyl chioride ........ 100 210
179
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Sunxranck

Nickel carbonyl ........ 0.001
Nitrie acid ............. 10
p-Nitroaniline .......... 1
Nitrobenzene ........... 1
Nitroethane ............ 100
Nitrogen dioxide ....... S
Nitrogiycerin ........... 0.5
Nitromethane 100
2-Nitropropane ....... 50
Nitrotoluene ..... e S
Octane ........conunnl. 500
Omone ................. 0.1
Pentane ................ 1,000
Pentanone

{methyl propyl ketone) 200
Perchlorethylene

(tetrachloroethyiene) 200
Phenol ................ 5
Phenylhydrazine ........ 5
Phosgene

(carbonyl chioride) .. 1

SuasTaNCE

Methylal (dimcthoxy-
methane) ............ 1,000
Methy! chioroform
(I.l,l-uichloroelhnn)_ 500

Methyicyclohexane ..... 500
Methylcyciohexanal ..... 100
Methylcyclohexanone ... 100
Methyl formate ........ 100

Methyl isobutyl carbinol
{methyl amyl alcobol) 25
Methyiene chioride
(dichloromethane) .... 500
Naphtha (coal tar) .... 200
Naphtha (petraleum) ... S00

Aldrin (1,2.3,4,10,10-hexuchloro-
1,4,4a,5,8,8a-hexahydro-1,4,5,8-

dimethanonaphthalene) ........
Ammate (ammonium sulfamate) ....
ARLMONY .. .....oviiinenannn...
ANTU (alpha-naphthyl-thiourea)
AFSENIC .. ..ot
Barium (soluble compounds) ........
Cadmium oxide fume ..........
Calaiumn arsenate ...............

Chlordane (1,2,4,5,6,7,8,8-
octachloro-3a 4,7,7a-tetrahydro-

4,7-methanoindane) ...........
Chlorinated camphene, 60% ... ...
Chlorinated diphenyl oxide ... ...
Chlorodiphenyl (42% chlorine) . . ...
Chlorodiphenyl (54% chlorine) . . ..
Chromic acid and chromates (as CrO.) 0.1

A M A JARCHIVES OF INDUSTRIAL HIEALTH

Apurox. Approx.
Mg. per Susstanc: PPM* Mg. per
Cu M.t CuM+t
Phosphine ............. 0.05 007
3,100 Phophorus trichloride .. 0.5 3
Propyl acetate ......... 200 840
2700 Propyl aicohol
2,000 (isopropyl alcoliol) 400 980
470 Propyl ether
460 (isopropy} ether) 500 2,100
250 Propylene dichloride
(1,2-dichloropropane) . 75 350
100 Propylene imine ...... 25 0
Pyridine ............... 10 30
1,750 Quinone ............... 0.1 04
800 Stibine .........ee..an. 0.1 05
2,000 Stoddard solvent ...... 500 2,900
0.037 Styrene monomer
2 (phenylethylene) ..... 100 420
6 Sulfur dioxide ......... s 13
S Sulfur hexafivoride .... 1,000 6,000
310 Sutfur monochloride .... 1 6
9 Sulfur pentafluoride .... 0.025 025
5 p-Tertiasybutyltoluene .. 10 60
250 1,1,22- Tetrachlorocthane S 35
180 Tetrahydrofuran ....... 200 590
30 Tetranitromethane ...... 1 8
2350 Toluene (toluol) 200 750
02 o-Toluidine ....... ... 5 2
2950 Trichloroethylene ....... 200 1,080
Trifluvoromonobromo-
700 methane .............. 1,000 6,100
Turpentine ............. 100 560
l'Jlsg Vinyl chloride
22 (chloroethylene) ...... 500 1,300
Xylene (xylol) ........ 200 870
* Pares of vanor or «as per mallion parts of air by volume.
4 1 Approumate milligrams per cubic meter of air.

Toxic Dusts, Fumes, and Mists

My per Mg, per
Cu M.  Sussrance Ca M3
Crag herbicide (sodium 2-[2.4-
dichlorophenaxy| ethanol hydrogen
.. 025 sulfate) .oeieiieiie i 15
15 Cyanide {(as CN) ............o.ooo. S
... 05 2,4-D (2 4-uichlorophenoxyacetic acid) 10
0'% DDT (2.2-bis|p-chlorophenyl]-i,1,1-
.. 03 trichloroethane) .................. 1
05 Dieldrin (1,2.3.4,10,10-hexachloro-
T g: 6,7-epoxy-1,4,42,5,6,7 8,8a-octanydro-
o 1.4,5.8-dimethanc-naphthalene)} ..... 0.25
Dinitrobenzene 1
2 Dinitrotoluene 15
05 Dinitro-o-cresol 02
0.5 EPN (O-ethyl O-p-nurophenyl
1 thiunobenzenephosphonate) ........ 05
. 05 Ferbam (fernc dimethyl
dithiocarbamate) ................. 15

Vol 18, Aug, 1958
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TUHRESHOLD LIMIT UALULEN FOR 1958

Sunstance PiPM e Mg. per Sunsrance rPMe Me. ner
Ca M. ¢ Cu M. ¢
Ferrovanadiom dost ... ... 1 Strychnine ... ....ciiiiiiiiiiienn., 015
Flmorde ... ...oviieiniia. 25 Sulfuric acid ..., !
Hydroquinewe . .....oovviiiniinenns 2 TFEDP (tetraethyl
Jron oxide fme ....civeiiiiiiiann 15 dithionopyrophospliate) ........... a2
.............................. 02 TEPP (tetracthyl pyrophosphate) .. 005
Lead arsemate ...........caaiannen 0.15 Tellurum ....ccovveeneneinenuienins 0.}
Lindane (hexachlorocyvclohexane, Tetryl (2.4,6-trinitrophenyl-
RAMMA isomer) L .......ieiean.a. 0S methylnitramine) ................. 1.5
Magnesitm oxide fume .............. 1S Thiram (tetramethy! thiuram
Maiathion (0,0-dimethy! dithiopl disulfRide) ...........ieiiiiilln 5
pliate of diethyt mercaptosuccinate) 15 Thallium (soluble compounds) ..... 0.1
Manganese .........ccociiiiiiinna.. 6 Titanium dioxide ................... 15
Mercury ....oovvvieriiiiieiannannns 0.1 Trichloronaphthalene ............... S
Mercury (organic compounds) ...... 0.01 Trinitrotoluene ..........covoevnetn. 1.5
Methoxychlor (2.2-di-p-methoxy- Uranium
phenyl-1,1.1-trichloroethane) ...... 15 {soluhle compounds) ............ 0.05
Moiybdenum {nsoluble compounds) ............ 025
(soluble compounds) .............. ) Vanadiym
(insoluble compounds) ............ 15 (VaOsdust) ...oooooiiviiiin, 05
Nicotine .......occoenrieieneiinnnns 0.S (ViOs fume) ......ooevvnnnn.... 0.1
Parathion (0,0-diethyl O-p- Warfarin (3-{s acetonylbenzyl|4-
nitrophenyl thiophosphate) ........ 0.1 hydroxycoumana) ................ 0.5
Pentachloronaphthalene ............. 0.5 Zinc oxide fumes ... ..o, 15
Pentachiorophenol .................. 0.5 Zirconium compounds (as Zt) ...... S
Phosphorus (yellow) ............... 01 _ Radisscti '-;': For L issible concentrat " of ﬂd&:(
Phosphorus pentachioride ........... 1 m:uqnm ui:i : Human delmd Mazimum Permus-
Phosphorus pentasulfide ............. 1 sible Concentration in Air and Water,” Handbook 52,
Picric acid ...l 0.1 U. S. Department of Commerce, Natienal Bureay of
Pyrethrom ..o 2 ol S A
ROtenone ........coooviniinneennnns 5 baok 59, U. S. Department of C e, N 1 B
Selenium compounds (as Se) ........ 0.1 of Standards, Sepe. 24. 1954
Soditrn fluoroacetate (1080) ........ 0.1 Revimon of the two publications mentioned above is in
Sodwum hydroxide .................. 2 m:ﬁ:‘,w of dust, fume. or must per cubic meter of air.
Mineral Dusts
Susstance MPPCF§ Susstancz MPPCF §
Aluminum oxide ................ 50 Silica
ASDESIOS .......iiieiiiiiiae s high (above 50% free SiOs) ... 5
Dust (nuisance, no free silica) .... S0 medium (5 to 50% free SiO) .. 20
Mica (beiow 5% free silica) ...... 20 s,:é‘" (be'm:% free Si0s) ... Ssg
ilicon carbide ..................
Portland cement ................ S0 Soapstone (below $% free SiOW) .. 2
Tale .. 20 1 Millions of particies pet cubse foot of aif.
TENTATIVE VALUES
Approx. Approx.
SussTANCE PPM || Mg. per SussTANCE PPM it My. per
Cu MY Cu. MY
(x) Acetylenc tetra- (x) Butyl mercaptan .. 10 35
bromide ........ L 14 Chiorine dioxide .. 0.1 03
(x) Allykglgyudyl ether 10 4 (x) Chioroacetaldehyde i k)
( (AGE) ........ 50 (x) Chiorobromomethane
x) Berylhum ......... 2y/m
(x) Boron tnfiuonde .. 1 3 (CiBrCHy) .... 300 2,100
(x) n-Butyl glycidyl (x) Diglycidyl ether
ether (BGE) .. 50 270 (DGE) ........ 10 55 _
181
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SuRsTANCE PPM U
(x) Dimethyl formamide 20
1,1-Dimethyt
hydrazine ...... 0SS
(x) Dipropylenegly-
colmethylether .. 100
(x) Ethyl mercaptan .. 250
(x) Furfuryl alcohol .. 50
(x) Glycidol .......... S0
sec-Hexyl acetate 100

(x) Isopropyl glycidyl

ether (IGE) ... SO
{x) Lithium hydride ..
(x) Methyl mercaptan 50

(x) @ Methyl styrene .. 100
(x) Monomethyl aniline 2
(x) Paradichloro-

benzene ........ 75
(x) Perchioromethyl

mercaptan ,..... 0.1
(x) Phenyl glycidyl ether

(PGE) ........ %0

A.M.A. ARCHIVES OF INDUSTRIAL HEALTH

§ Parts of vapor or gas per million parts of air by velume.

| \| nm milligrams per cubie

meter of air

values apieased on the tentative Int Tor 1957,

¢ Uaul more dan ure forthcosmung, it 9 important that

are exposed mast be kepe as near O aa possibie.

Wirtian L. Baw
\W. Crarx Coorex

H. E. Stoxincer
Ker H. Jacosson

Approx. Approx.
Mg. per Susstance PPM Yy Mg. per
Cu MY Cu M
60 Phosphoric acid ... 1
n-Propyl nitrate .. 25 110
1 {x) Propylene oxide .. 100 240
600 (x) Tertiary butyl
640 alcoho! ......... 100 00
200 (x) Tolylene-2,4-
150 diisocyanate .... 01 07
590 1,23-Trichloropropane .. 50 300
20 (x) Triethyl amine .... 2§ 100
2Sy/mt Triorthocresyl
00 phosphate ....... ol
480 (x) Vinyl toluene ..... 100 480
9 (x) Ystrium and in-
organic compounds 5
450 (x) Xylidine «......... 5 2
08 (x) Teflon decomposition
products ........ . .
310 (x) Pentaborane (BisH,) . b
of these s 0 which workers

Hesver B. Ecxins W, H. Runsart
AttaN L. Corzman, Chairman
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