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INTRODUCTION TO THE
CHEMICAL SUBSTANCES

Threshold hmit values reter 10 airborne concentrations of sub-
stances and represent condiions under which 1 15 believed that
nearly ali workers may be repeatadly exposed day after day without
adverse eflect. Because of wide vanaton in indwvidual suscept-
tility, however, a small percentage of workers may experience dis-
comfon from SOmMe substances at concentrations at or below the
threshold hmit. a smaller percentage may be atected more
senously Dy aggravaton of a pre-existing condition or by develor
ment of an occupational illness. Smoking of tobacco may act syt -
ergistcally with arborne chemicals encountered in the workplace.
e g.. asbestos )

indivduals may also be hypersusceptible or otherwise imusy-
ally responsive 10 some indusirial chemicals because of genetc
factors, age. parsonal habns (Smoking. other drugs), medication,
or previous exposures Such workers may not be adequately pro-
tected from adverse heatth effects from certain chemicats at con-
centrations at or below the threshold limins. An occupatonsl
physician should evaluate the exient to which such workars re-
quire additional pratection.

Threshold kmds are based on the best available information
from industrial experience, from experimental human and armal
studies. and. when possible, from a combination of the three. The
basis on which the values are established may differ from sub-
stance to substance,; protection againg! impairment of health may
be a guiding factor for some, whereas reasonable freedom from
irmation, narcosis, nuisance or other forms of stress may fonn the
basis for others. .

The amount and nature of the information available for
estabishing a TLV varies from substance to substance; conse-
quently. the precision of the estimated TLV is also subject 10 van-
ation and the latest Documentaton should be consulted in order .
1o assess the extant of the data available for a given substance,

Thase limits are intended for use in the practice of indus-
trial hygiene as guidelines or recommandations in the control
of potential heatth hazards and for no other use, ¢.9., in the
esvalustion or control of community air poliution nuisances, In
estimating the toxic potential of continuous, uninterrupied ex-
posures or other extended work pariods, as proof or disproof
of an existing disesss or physical condition, or adoption by
countries whose working conditions differ from thass in the
United States of America and where substances and processes
differ, Thesa limits are not fine lines betwean safe and dan-
gerous concentration nor are they a relative index of toxicity,
and should not be used by anyone untrained in the discipline
of industrial hygiene.

The Threshold Limit Values, ss issued by ACGIH. are recom-
mendations and shouid be used as guidelines for good practices.
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Example B.1: Air contains Q.15 mglih‘ of lead (TLV, 0.15) m
0.7 mg/m’ of sulfuric acid (TLV, 1)

0.15 . . 07 .07
0.15 0
Threshold himit is not exc

C. TLY lor mixtures of mineral dusts. For mixtures of biologicatly
active mineral dusts the general formula for mmum given
in A.2 may be used. ‘%g

APPENDIX D
Some Nuisance Particulates=

TLV-TWA, 10 mg/m>»

o-Alumina (ALO,) Portiand cement
Calkium carbonate’ Rouge

Calcium silicate Silicon

Calcium suifate Silicon carbide
Cellulose (paper fiber) Starch

Emery Stearates

Glycerin mist Sucrose

Gypsum Titanium dioxide
Kaotin Vegeiable oil mists
Limestone (excapt castor oil,
Magnesite cashew nut or simifar
Marble irritant oils)
Mineral wool fber 1Zinc stearate
Pentaerythritot Zinc oxide dust
Plaster of Paris

(¢) The value is for totai dust comtaining no asbestos wnd < 1% crysialne sic
(n) As definad in the Introducton
1 See Nouce of Intencied Changes,

APPERDIX E
Some Simple Asphyxiantsw

Acetylens Ethylene
Argon Helium
Ethane Hydrogen

Methane Propylene
Neon
Propane

{n) As defned in the Imroduchon,

APPENDIX F

Particle Size-Selective Sampling Criteria for
Airborne Pamculm Matter

For chernical substances present i inhaled & a5 suspen.
sions of solid particles or droplets. the potential hazard depends
on particie size as well 85 Mass concentration because of: 1) eflects
of particie size on deposition sne within the respiratory tract, and
2) the tendency for many occupational diseases to be associated
with material deposited in partcular regrons of the respiratory tract.

ACGIH has recommended particle size-selective TLVS for crys-
talline silica for many years in recognmon of the well established
association between silicosis and resprable mass concentrations
it now has embarked on a re-examination of ather chemical sub-
stances encountered i particulate form in eccupationsl environ-
ments with the objective of defining’ 1) the size-fraction most closely
associated for each substance with the heatth effact of concern,
and 2) the mass concentrabion within that size fraction which should
represent the TLV. %

The Particie Swze-
in three forms, e.9.,
a. inspirable Particuiate Mass nuam - TLVS) for those materials

which are hazardous when depositid anywhere inthe respira-
tory tract.

. Thoracic Particulate Mass TLVS (TPM-TLVs) for those materials
which are hazardous when deposited anywhere within the lung
arways and.the gas-exchange region.

. Respirable icuiate Mass TLVS (RPM-TLVS) for those mate-
rigls which e hazardous when deposted ir the gas-exchange
region.

The three particulate mass fractions described above are defined

in quantiative terms as follows:

a. Inspirable Particulate Mass consists of those particies that are
capturad according 1o the following collection efficiency regard-
less of sampler onentation with respect 10 wind direction: .

E = 50(1 + exp{-0.06 d]) 110.
for 0 <d £E 100 ym
Collection characteristics for d,>100 um are prasently
unknown. EuCNMMlmuenqanmmmqam
dynamic diametar in pm,

b. Thoracic Particulate Mass conaists of those particies that pene-
trate a separator whose size collection efficiency & described
by a cumuiative lognommal function with & mediar: aMerodynamic
diameter of 10 um 4 1.0 ym and with a georwtric standard
deviation of 1.5 (1 0.1).

. Respirable Particulate Mass consists of those panicles that
penatirate a separator whose size collection efficiency is
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descnbed by a cumutative lognormal function with 8 median
aerodynam dameter of 3.5 .m + 03 .m and witha geometric
standard deviation of 1.5 (0.1) This incorporates and clar.
fies the previous ACGIH Respirabie Dust Sampling Critena
These definttions provide a range of acceptable performance for
each type of size-selective sampier. Further information is availa.
ble on the background and performance criena for these parucle
size-selective sampling recommendations.'
RAgisrences

1. A&n.mmmmnmw 80 pp Cincnnat, O
(1984) '

APPENDIX G
Chemical Substances and Other Issues Under Study

Information, dats especially, and comments are solicited
10 assist the Committee in its deliberatons and in the pos-
sible development of draft documents. Draft documen-
tations are used by the Committee 10 decide what action,
i any, 1o recommend on a given question.

Chemical Substences

Acetomethyichioride

Acstophenone

Acics and bases

Adiponitrile

Allyl chioride

Bentonite

Benzyl acatate

Borax and boron compounds

Bromochioromethane

Bromodichloromethane

Bromoform

24-Butylozo-2-hydroxy-5-
methythexane

Carbon monoxide

Dglycidyl resorcinol ether

Dinitrotoluene

Diphenyt carbonate

Epichlorohydnn

2-Ethyl hexanoic acid

Fotmaldehyde

Gasoline (unicaded)

Graphite fibers

Hexachiorocyclopentadiene

Hexamethylene diamine

Hydrazines

Jet, petroieurn and
diesel fuels

inorganic acids

inorganic gases

inorganic lead

Malathion

Methyl bromide

Methylene diamine

4,4"-Methylene dianiline

Methyl hydrazines

Mineral wool fibers

1.1.1.2-Tetrachloro-
2 2-gifluoroethane
1.1.2.2-Tetrachioro-
1.2-difivoroethane
1,1.2.2-Tetrachloroethane
Tobacco smoke
Trchloroethylene
Vinyl cyclohexene

Nitromethane
pPentachiorophenol
perchioroethylene
Persulfates
Petroleum solvents
o-Phenylenediamine
Propylene dichlonde
Terephthalic acid

Other Issues

1. Solubility.

2. Dusts and fumes. .

3. Should the TLVs currently expressed as “tolal dust” be
changed to "inspirable particulate mass,” as defingd in Ap-
pendix £ withowt changing the numencal value?

. Application of TLVs 10 atered work schedules.




