POLICY STATEMENT ON THE USES DF
TLVs AND BEls

The Threshold Limit Values (TLVs) and Biological Exposure
Indices (BEIs) are developed as guidelines 1o assist in the con-
trol of heaith hazards. These recommendations or guidelines are
intended for use in the practice of industrial hygiene, to be inter-
preted and applied only by a person trained in this discipline. They
are not developed for use as legal standards, and the American
Conterence of Governmental Industrial Hygienists (ACGIH) does
not advocate their use as such. However, it is recognized that in
certain circumstances individuals or organizations may wish to
make use of these recommendations or guidelines as a supple-
ment to their occupational safety and health program. The
ACGIH will not oppose their use in this manner, if the use of TLVs
and BEls in these instances will contribute to the overall improve-
mant in worker protection. However, the user must recognize the
constraints and limitations subject to their proper use and bear
the rosponsibility for such use. -

The introductions to the TLV/BEI booklet and the TLV/BEI
Documentation provide the philosophical and practical bases for
the uses and limitations of the TLVs and BEls. To extend those
uses of the TLVs and BEIs to include octher applications, such as
use without the' judgment of an industrial hygienist, application
to a ditferent populalion, development of new exposure/recovery
time models, or new effect endpoints, stretch the reliabitity and
even viability of the data base for the TLV or BE! as evidenced
by the individual documentations.

it is not appropriate for individuals or organizations to impose
on the TLVs or the BE!s their concepts of what the TLVs or BEls
should be or how they should be applied or to transfer regulatory
standards requirements to the TLVs or BEls.

. The Policy Statemaent on the Uses of TLVS/BEIs was approved
by the Board of Directors ot ACGIH on March 1, 1988,
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INTRODUCTION TO THE
CHEMICAL SUBSTANCES

Threshold Limit Values (TLVs) refer to airborne concentrations
of substances and represent conditions under which it is believed
that nearly all workers may be repeatedly expased day after day
without adverse health eftects. Bacause of wide variation in
tndividual susceptitility, however, a small percentage of workers
may experience discomfort from some subsiances at concentra-
tions at of below the threshoid limit; a smaller percentage may be
affected more seriousty by aggravation of a pre-existing condition
or by development of an occupational illness. Smoking of tobacco
is harmful for several reasons. Smoking may act lo enhance the
biological effects of chemicals encountered in the workplace and
may reduce the body's defense mechanisms against toxic sub-
stances.

Individuals may aiso be hypersusceptible or atherwise unusu-
ally responsive to some industrial chemicals because of genetic
factors, age, personal habits (smoking, alcohol, or other drugs),
medication, or previous exposures. Such workers may not be ade-
quately protected from adverse heaith effects from certain chemi-
cals at concentrations al or below the threshold limits. An
occupational physician should evaluate the extent to which such
workers require additional protection.

TLVs are based on the best available information from indus-
trial experience, from experimental human and animal studies, and,
when possibie, from a combination of the three. The basis on which
the values are established may differ from substance to substance;
protection against impairment of health may be a guiding factor
for some, whereas reasonable freedom from irritation, narcosis,
nuisance, or other forms of stress may form the basis for others.

The amount and nature of the information available for
establishing a TLV varies from substance o substance; consequent-
ly, the precision of the estimaled TLV 1s aiso subject to variation

and the latest TLY Documerntation should be consuited in order to -

assess the extent of the data available lor a given substance.
These limits are intended for use in the practice of indus-
triat hygiene as guidelines or recommendations in the control
of potential health hazards and for no other use, e.g., in the
evalustion or control of community air poliution nulsances; in
estimating the toxic potential of continuous, uninterrupted ex-
posures or other extended work periods; as proof or disproof
of an existing disease or physical condition; or adoption by
countries whase working conditions ditfer from those in the
United States of America and where substances and processes
differ. These limits are not fine lines between safe and dan-
gerous concentration nor are they a relative index of toxicity.
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They shoufd not be used by anyone untrained in the discipline
of industrial hygiene. .

The TLVs, as issued by the American Conference of Govern-
mental Industriai Hygienists, are racommendations and should be
used as guidelines for good practices. In spite of the fact that seri-
ous injury is not believed likely as a resuit of exposure 1o the
threshold limit concentrations, the best practice is to maintain con-
centrations of all atmospheric contaminants as low as is practical.

The American Conference of Govemmental Industrial
Hygilenists disciaims lability with respect to the use of TLVs,

Notice of intended Changes. Al the beginning of eag:h year,
proposad actions ot the Chemical Substances nw Cpmmn\ﬁee for
the forthcoming year are issued in the form of a “Notice of intend-
ad Changes.” This Natice provides an opportunity for comment and
sollcftswggesﬁonsdwbstancosrobaaddeqpmﬁ.st. The sug-
gestions should be accompanied by substantiating evidence. The
“Notice of Intended Changes” is presented after the Adopted Vaiues
in this section {and in the other two sections) of the bookiet. Vﬂqes
listed in parenthesis in the “Adoptad™ list are to be used during
the period in which a proposed change for that Vaiue is listed in
the Notice of Intended Changes. C

Detinitions. Three categories of Threshokd Limit Values (TLVS)
are ified herein, as follows: -

s:;e;mu Limit Vaive-Time-Aeightsd Average (TLV-TWA)—
the time-weighted average concentration for a nonmal 8-hour work-
day and a 40-hour workwaek, to which nearly all workers may be
repeatedly exposed, day after day, without adverse eﬁec\

b) Threshoid Limit Value—ShortJerm Exposure Limit (TLV-
STEL)—the concentration to which workers can be exposed con-
tinuously for a short period of time without suffering from 1) irrita-
tion, 2) chronic or irmeversible lissue damage, of 3) narcosis ot
sufficient degree to increase the likelinocod of accidental injury, im-
pair seff-rescue or materially reduce work efﬁc:e_ncy. and provided
that the daily TLV-TWA is not exceeded. It is not a separate

independent exposure limn; rather, it supplements the time-weighted
average (TWA) limit where there are racogngzed acute eﬁects from
a substance whose toxic effects are primarily of a chronic nalure.
STELSs are recommended only where toxic effects have been report-
ed from high short-term exposures in either humans or animals.

A STEL is defined as a 15-minute TWA exposure vyhnch should
not be exceedad at any time during a workday even if the 8-hour
TWA is within the TLV-TWA. Exposures above the TLV-TWA up to
the STEL should not be longer than 15 minutes and should not
occur more than four times per day. There should be at least 60
minutes between successive exposures in this range. An averag-
ing period other than 15 minutes may be recommended when this
is warranted by observed biclogical effects. .

¢) Threshold Limit Value-Ceiling (TLV-C)—the concentration
that should not be exceeded during any part of the working
exposure.

fn conventional industrial hygisne practice il instartaneous
moniloring is not feasible, then the TLV-C can be assessed by sam-
pling over a 15-minute period except for those substances that may
cause immediate irritation when exposures are shon.

For some substances. e.g., irritant gases, only one category,
the TLV-Ceiling, may be relevant. For othar substances, one or two
categories may be relevant, depending upon their physiciogic ac-
tion. It is important to observe that it any one of these types of TLVs
is exceeded, a potential hazard from that substance is presumed
to exist.

The Chemical Substances TLY Committee hoids to the opin-
ion that TLvs based on physical iritation should be considerad no
less binding than those based on physical impairment. There is
increasing evidence that physical irritation may initiate, promote,
or accelerate physical impairment through interaction with other
chemical or biologic agents, :

Time-Welghted Average (TWA} vs Celiing (C) Limits. TWAs
permit excursions above the TLV provided they are compensated
by equivalent excursions below the TLV-TWA during the workday.
in some instances, it may be permissibie 1o calculate the average
concentratlon for a workweek rather than for a workday. The rela-
lionship between the TLV and permissible excursion is a rule of
thumb and in certain cases may not apply. The amount by which
the TLVs may be exceeded for short periods without injury to health
depends upon a number of factors such as the nature of the con-
taminant, whether very high concentrations—even for short
periods — produce acute poisoning, whether the effects are cumula-
tive, the frequency with which high concentrations occur, and the

duration of such periods. Al factors must be taken into considera-
tion in arriving at a decision as to whether a hazardous condition
exists.

Although the TWA concentration provides the most satisfac-
tory, practical way of monitoring airborne agents for compliance
with the TLVs, there are certain substances for which #t is inappropri-
ate. In the latter group are substances which are predominantly
fast acting and whose TLV is more appropriately based on this par-
ticular response. Substances with this type of response are best
controlied by a ceiling limit that should not be exceeded. It is im-
plicit in these definitions that the manner of sampling to determine
noncompliance with the limits for each group must ditfer; a single,
brief sample, that is applicable to a ceiling limit, is not appropriate
to the TWA; here, a sufficient number of samples are needed to
permit a TWA concentration throughout a complete cycle of oper-
ations or throughout the workshitt.

Whereas the ceiling fimit places a definite boundary that con-
centrations should not be permitted to exceed, the TWA requires
an explicit limit to the excursions that are permissible above the
listed TLVs. it shouid be noted that the same factors are used by
the Chemical Substances TLV Committes in determining the
magnitude of the value of the STELs, or whether to include or
exclude a substance for a ceiling listing.

106601018



Excursion Limits. For the vast majority of substances with a
TLV=TWA, there is not enough toxicological data avaitable to warrant
a STEL. Nevertheless, excursions above the TLY-TWA should be
controlled even where the 8-hour TLV-TWA is within recommend-
ed limits. Earfier editions of the TLYV list included such limits whose
values depended on the TLVW-TWAs of the substance in question.

While no rigorous rationale was provided for these particular
values, the basic concept was intuitive: in a well-controlied process
exposure, axcursions should be heid within some reasonable imits.
Unfortunately, neither toxicology nor collective industrial hyg:epe
experience provide a solid basis for quantifying what those limits
should be. The approach here is that the maximum mcomt"nended
excursion should be related to variability generally observed in acﬂ:tal
industrial processes. In reviewing large numbers of industrial
hygiene surveys conducted by the National Institute for Occupa-
tional Safety and Heafth, Leidel, Busch, and Crouse(" found th.at
shortiem exposure measurements were generally lognormally dis-
tributed with geometric standard deviations mostly in the range of

15 to 20.

While a complete discussion of the theory and propen]es of

the lognormal distribution is beyond.the scope of this section, a
brief description of some important terms is p . The measure
of central tendency in a lognormal description is the antilog of the
mean logarithm of the sample values. The distribution is skewed,
and the geomelric mean is always smaller than the arithmetic mean
by an amount which depends on the geometric standard devia-
tion. In the lognormal distribution, the geomelnc standard devia-
tion (sdy) is the antilog of the standard deviation of the sample
value logarithms and 68.26% of all values fie between m,/sd, and
m, x sd..

o the' short-term exposure values in a given situatiqn have a
geometric standard deviation of 2.0, 5% of all values will exceed
313 times the geometric mean. If a process displays a variability
greater than this, it is not under good control and efforts should
be made to rastorg control. This concept is the basis for the fot
towing excursion limit recommendations which apply to those
TLV-TWAs that do not have STELs:

Excursions in worker exposure jevels may exceed 3 times the
TLW-TWA for no more than a total of 30 minutes during a wk-
day, and under no circumstances should they exceed 5 times
the TLV-TWA, provided that the TLV-TWA is not exceeded.

The approach is a considerable simpiification of the idea of
the lognormal concertraticn distribution but is considered more con-
venient 10 use by the praclicing industrial hygienist. It exposure ex-
cursions are maintained within the recommended limits, the
geomatric standard deviation of the concentration measurements
will be near 20 and the goal of the recommendations will be
accomplished. )

When the toxicological data for a specific substance are avait
able to establish a STEL, this value takes precedence over the ex-
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cursion limit regardiess of whether it is more or less stringent.

“Skin” Notation. Listed substances followed by the designa-
tion “'Skin” refer to the potential contribution to the overall exposure
by the cutaneous route including mucous membranes and eye,
either by airborne or, more particularty, by direct contact with the
substance. Vehicles can alter skin absorption.

Little quantitative data are available describing absorption of
vapors and gases through the skin. The rate of absorption is a func-
tion of the concentration to which the skin is axposed.

Substances having a skin notation and a low TLV may present
a problem at high airborne concentrations, particularty if a signifi-
cant area of the skin is exposed for a long period of time. Protec-
tion of the respiratory tract, while the rest of the body surface is
exposed 10 a high concentration, may present such a situation.

Biological monitoring should be considered to determine the
relative contribution of dermal exposure to the total dose.

This attention-calling designation is intended o suggest appro-
priate measures far the prevention of cutanecus absorption so that
the TLV is not invalidated.

Mixtures. Special consideration shouid be given also to the
application of the TLVs in assessing the health hazards that may
be associated with exposure to mixiures of two or more substances.
A brief discussion of basic considerations involved in developing
TWs for mixtures and methods for their development, amplified
by specific examples, are given in Appendix C.

Respirable and Total Dust. For solid substances and fiquified
mists, TLVs are expressed in terms of total dust, except where the
term “respirable dust” is used. See Appendix D, Particle Size-
Selective Sampling Criteria for Airborne Particulate Matter, for the
definition of respirable dust.

Particulates Not Otherwise Classified (PNOC). In contrast
to fibrogenic dusts which cause scar tissue to be formed in lungs
when inhaled in excessive amounts, so-called “nuisance” dusts
have a long history of litlle adverse effect on lungs and do not
produce significant organic disease or toxic effect when exposures
are kept under reasonabie control. Such dusts have also been called
(biclogically) “inert” dusts, but the lafter term is inappropriats to
the extent that there is no dust which does not evoke some cellu-
lar response in the lung when inhaled in sufficient amount. However,
the lung-tissue reaction caused by inhalation of PNOCs has the
following characteristics: 1) the architecture of the air spaces
remains intact; 2) collagen (scar tissue) is not formed to a signifi-
cant extent; and 3) the tissue reaction is potentially reversible.

Excessive concentrations of PNOCs in the workroom air may
seriously reduce visibility: may cause unpleasant deposils in the
eyes, ears, and nasal passages (e.g., Portland cement dust); or
cause injury to the skin or mucous membranes by chemicat or
mechanical action per se or by the rigorous skin cleansing proce-
dures necessary for their removal.

A TLV-TWA of 10 mg/m?3 of fotal dust containing no asbestos

and < 1% crystalline silica is recommended for substances in these
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categories and for which no specific TLVs have been assigned. This
limit, for a normal workday, does not apply to briet exposures at
higher concentrations. Neither does it apply to those substances
which may cause physiologic impairment at lower concentrations
but for which a TLV has not yet been adopted. The separate
nuisance dust appendix was deleted in favor of ‘md'tvidu.al entries
in the Adopted listing for those substances formerly carried in this
appendix.

* Simple Asphyxiants— “Inert” Gases of Vapors. A number
of gases and vapors, when present in high concemmt.lons in air,
act primarily as simple asphyxiants without other significant phys-
jologic effects. A TLV may not be recommended for each simple
asphyxiam becausa the limiting factor is the available oxygen. The
minimal oxygen content should be 18% by volume under normal
atmospheric pressure (equivalent to a pastial pressure, pO, of 135
torr). Atmospheres deficient in O, do not provide adequate wam-
ing and most simple asphyxiants are odorless. Several simple
asphyxiants present an explosion hazard. Account should be taken
of this factor in fimiting the concentration of the asphyxiant. Thg
separate appendix, which contained examples of some asphyxs-
ants, has been deleted. Those substances formerly carried in that
appendix continue as alphabetical entries in the Adopted listing.

Physical Factors. It is recognized that such physical factors
as heat, ultraviolet and ionizing radiation, humidity, abnormal pres-
sure (altitude), and the like may place added stress on the body
s0 that the effects from expasure at a TLV may be altered. Most
of these stresses act adversaly t0 increase the toxic response of
a substance. Although mast TLVs have bulltin safmy!acmroggard
against adverss effects to moderate deviations from normal environ-
mems,ﬂwesafetyfadorsdmcslsbstamesarendofsuchgmg—
nitude as to take care of gross deviations. For exampie, continuous
work at temperatures above 90°F, or overtime extending the work-
week more than 25%, might be considered gross deviations. In
such instances, judgment must be exercised in the proper adjust-
ments of the TLVs.

Unlisted Substances. Many substances present or handled
in industrial processes do not appear on the TLV list. In a number
of instances, the material is raraly prasent as a particulate, vapar,
or other airborne contaminant, and a TLV is not necessary. in other
cases, sufficient information to warrant development of a TLV, even
on a tentative basis, is not available to the Chemical Substances
TLV Committee. Other substances, of low toxicity, could be classi-
fied as Particulates Not Otherwise Classified.

In addition, there are some substances of not incgnsiderable
toxicity that have been omitted primarily because only a fimited num-
ber of workers {8.4., employees of a single plant) are known to have
potential exposure to possibly harmful concentrations.

Unusual Work Schedules. Application of TLVs to workers on
work schedutes markedty differem from the conventional 8-hour
day, 40-hour week requires particular judgement in order to pro-
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vide, for such workers, protection equal fo that provided to workers
on conventional workshifts.

As tentative guidance, field hygienists are refarred to the "Brief
and Scala model” and the “OSHA modal.” both of which are
described and explained at length in Patty.@

The Brief and Scala model reduces the TLV proportionately
for both increased exposure time and reduced recovery (non-
exposure) time, and it is the more conservative of the two madels.
The OSHA model classifies air contaminants by type of toxic ef-
fect and recommends different adjustment procedures for the ex-
posure limits (inctuding zero adjustment) on that basis.

The two models are generally intended to apply to work sched-
ules longer than 8 hours/day or 40 hoursiweek. The models should
not be used 10 justify very high exposures as “allowable’ where
the exposure periods are short (e.g., axposure to 8 times the TLV-
TWA for one hour and zero exposure during the remainder of the
shift). In this respect, the general limitations on TLY excursions and
STELSs should be applied to avoid inappropriate use of the models
with very short exposure periods or shifts.

Since adjusted TLVs do not have the benefit of historical use
and long-time observation, medical supervision during initial use
of adjusted TLVs is advised. In addition, the hygienist should avoid
unnecessary exposurg of workers even if a model shows such ex-
posures o be “allowable™ and should not use models to justity
higher-than-necessary exposures.

Both the OSHA and the Brief and Scala models are easier
to use than some of the more complex models based on phar-
macokinetic actions. However, hygienists thoroughly familiar with
such models may find them more appropriate in specific instances.
Use of such models usually requires knowledge of the biological
haltdife of each substance, and some models requirs additional
data.

Short workweeks can altow workers to have two fulltime jobs,
perhaps with similar exposures, and may result in overexpasure
even if neither job by itself entails overexposure. Hygienists should
be alert to such situations.

Conversion of TLVs in ppm to mg/m>. TLVs for gases and
vapors are usually established in terms of parts per million of sub-
stance in air by volume (ppm). For convenience to the user, these
TLVs are aiso listed here in terms of milligrams of substance per
cubic meter of air (mg/m?3). The conversion is based on 760 torr
barometric pressure and 25°C (77°F), giving a conversion equa-
tion of:

TV inmg/m? = (TLV in ppm) {gram molecular weight of the substance)
2445

Resutting values are rounded to two significant figures below 100

and to three significant figures above 100. This is nol done to give

any converted value a greater pracision than that of the original

TLV, but to avoid increasing or decreasing the TLV significantly

merely by the conversion of units.
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The above equation may be usad 10 convert TLVS 10 any degree
of precision desired. When converting TLVS 1o mg/m? units for other
temperatures and pressures, the reference TLVsS should be used
as a starting poinl. These are the values expressed in ppm, ex-
cept for benomyl, caprolactam, and sodium azide, which are es-
tablished in terms of mg/m?. Also, when converting values
expressed as an element {e.g.. as Fe, as Ni), the molecular vaiue
of the element should be used, nct that of the entire compound.

In making conversions for substances with variable molecu-
far weights, appropriate molecular weights have been estimated
or assumed (see the TLV Documentation).

Operational Guidelines. The ACGIH Board of Directors has
adopted operational guidelines for the Chemical Substances TLV
Commmo.Thesegudeinaspreacrbe'charga.whomy policies,
membership, organization, and operating procedures. The policies
include the appeals procedures. Copies of the guidelines docu-
ment are available trom the ACGIH Publications Office at a cost
of $5 per copy. The guidelines were also published in the March
1988 issue of Appled Industrial Hyg:ene These guidelines permit
public input.

Reterences ’
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ment, Chap. 6. pp. 111-277. L.J. Cralley and L V. Cralley, Eds.
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NOTE: In the interest of keeping this book as compact as possibie,
the footnotes for the adopled values appear on the foid-out of the
back cover.

All pertinent footnotes relating to the materials
in this booklet now appear on the fold-out of
the back cover.

ADOPTED VALUES
. TWA STEL
Substance {CAS 7] ppm” mg/m3” ppm~ mg/m3
-Acellaldeh.yde (75070 (1975) . 100 180 150 270
Acetic acid [64197) (1975) . 10 25 15 37
Acetic anhydride
{18247 (1976) ... ... .. CSs c2 - -
cAcetone 167-64.1) (1967). . . . 750 1780 1000 2380
sAcelonitrile (75-05-4] (1976) . 40 67 60 101
Acetylene [74-56-2) {1981) . —x} - — —_
Acetylene dichlonide, see 1 2 -Dichiorpethylene
Acetylene tetrabromide
fez76j (1988 .......... 1 14 — -
Acetylsalicylic acid {Aspirin)
Actsag_a-a (1980) ... ..... - 5 - -
rolein {107-024) (1975) . . . . A
-Acéylamice m‘g o 0.1 0.23 03 069
Kin (1967 .. ..., .. -~ (.03A2 - -
*Acrylic acid (731077 —
Skdngagy ....... ... 2 59 - -
ewAcrylonitrile 10713 1) —
Skin (1984) ... ... .. . 2A2  43A2 - -
s=Aldnn {309-00-2) — Skin (1986 - 0.25 - -
Ally! alcohol [107-18.6) —
Skinporgy .. ... . 2 48 4 9.5
=Allyl chioride {107-05-1) 178 1 30 2 6.0

Allyl giycidyt ether (AGE)

[106-92-3) (1976) .. ...... 5 23 10 47
Allyl propyl disulfide
[2179-59.9] (1976) . ... .... 2 12 3 18
a-Aluming, ses Aluminum oxide
Aluminum (7429905, as Al
Metal dust {1986) ... .. .. - 10 - -
Pyro powders (1979, .. .. - 5 - -
Welding fumes (1979, . . . - ] - -
Soluble salts (1979) . - 2 - -
Alkyls (NOC19) (1579 - 2 — -
Aluminum oxide {1344-28.1].
asAl(ioes) ... .. .. 10w - -
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ADOPTED VALUES
TWA STEL
Substance [CAS ppm? mg/m® ppm” mg/m3»
a4 Aminodiphenyl
[9267.1]—Skin {1972 . ... - Al - -
2-Aminoethanol, see Ethanolamine
2-Aminopyridine
[504-29-08 (1988) . ........ 05 2.0 - -
3-Amino-1,2 4-triazole, see Amitrole .
=Amitrole [61-82-5 (1966) . 0.2 - L
Ammonia [766441-7) (1978) 25 « 17 35 24
Ammonium chioride hme
121259 1197 ....... - 10 - 20
Ammonium perfiuorooctano-
ate [3625-26-1) (1988) .. ... e - 0. - -
Ammonium suitamate -~
[T773-06-0 (1986) .. .~.. ... .= 10 - -

Amosite, see Asbestos
n-Amyt acetats (628-63-7] (1967) 100 532 —

sec-Amyl acetate

(625380 (1987) ......... L1285 665 -

<eAniline [62-53-3) and .

homologues — Skin (1986) 2 76 —
sAnisidine {2919t-2-4 {0-, p-

isomers)—Skin (1977) ... 0.1 0.50 -
Antimony [7440-3%-0] and

compounds, as Sh (196 - 05 -

sANtmMony toxide {1309-64-4]
Handling and use, as Sb

asm). ... - 0.5 -
Praduction (1980 .. .. ... - A2 -
ANTU |86-88-4] (1986} ... ... — 03 -
Argon (7440-37-1] (1981)... .. —a - -
eeArsenic {7440-38-2) and
solubte compounds,
as As (1980 .. ........ - 0.2 -
Arsenic trioxide production
[1327-533 (1960) ........ - A2 -
®Arsing (7784-42.1] (1977 . ... 0.05 0.16 -
smAsbestost?
o Amasite 12172.73-5] (1980} 0.5 fiber/cc, A1
» Chrysotile {12001-29-5 (1900} 2 fibers/ce, A1
* Crocidolite [2001-28-4) (1980) 0.2 fiber/cc, A1
o (ther forms (1960 .. ... 2 fibers/ce, At
Asphalt {petroleum) fumes
[8052.42-4) (Y987} .. ... ... - 5 -
Atrazine [1912-2¢9 (1983) . .. - 5 —_
<Azinphos-methyl
{86-50-0) — Skin (1986} . .. . - 02 -
12

ADQPTED VALUES
TWA STEL
Substance [CAS M ppm” mg/m>* ppm” mg/im¥
Banum [7440-39-3], soluble
compounds, as Ba (1977 - 0.5 - -
Barium sulfate [77z743.7)
(1988). .. .ovntinnt - 100 - -
Benomy! [17804-35-2 (1966) . . 0.84 10 - -
$eefenzene (71432 1987) . (10A2) (A2 - -
sBenzidine (92-87-5)— Skm .
[R1: -7 N, — Al - -
p-Benzoquinone, see Quinone
Benzoyl peroxide (54-35-0)
wen. o - S - -
sBerzp(a)pyrene [50-32-8) (1976) - A2 - -
Benzyl chioride [100447) (1977) 1 5.2 - -
esBerylliom 40417 and
compounds, as Be (1979) ~— 0.002,A2 - -
Biphenyl [92.52.4} (1987) ... . 0.2 13 -
Bismuth teiluride
[1304-82-1] (1986 ....... - 10 - -
Se-doped (1986) . ....... - 5 - -
Borates, tetra, sodium salts
[1303-96-4)
Anhydrous (1979 . ...... - 1 - -
Oecahydrate (177 ...... - 5 - -
Pentahydrate po7n ..... - 1 - -
Boron oxide [1303-86-2] (1986) - 10 - -
Boron tribromide
{10294.33-4] (1968) ....... Cc1 c10 - -
Boron trifiuoride
[7837-07-20 (1977) . ... .... C1 c28 - -
Bromacil {314-40-9) {1986) . .. 1 1" — -
Bromine [7726-95-6] (1976) . . . 0.1 0.66 03 20
Bromine pentaftuoride
[7788-20-2] (1986) ... ..... 0.1 0.72 - -

Bromochicromethane, see Chlorobromomethane
Bromoform [75-25-2) —

Skin (19T ... ... 0.5 5.2 - -
=1,3-Butadiens [106-99-0 (1986}  10.,A2  22,A2 - -
Butane [106-67-9] (1981) ... .. 800 1900 —_ -

Butanethiol, see Butyl mercaptan
2-Butanone. see Methyl ethy! ketone (MEK)
2-Butoxyethanol (EGBE)

1111-76-.2)— Skin (1987) ... 25 121 - -
n-Butyl acetate [123-06-4) (1976) 150 713 200 950
sec-Butyl acetate

{105-4641 (1987) . ... ... 200 950 - -

w» |18860101S



A R
ADOPTED VALUES ADOPTED VALUES
TWA STEL TWA STEL
Substance [CAS #1 ppm” mg/m> ppm* my/m¥ Substance {CAS /) ppm” mg/m3 ppm* mg/m»
| tart-Butyl acetate Carbaryl 532521 (1386) - 5 - -
i [54088-5} (1967 . ........ 200 950 - - Carbofuran 156366-2) (1977). - 0.1 - -
: Butyl acrylate [141-32-2} (1978) 10 2 - - sCarbon black [1333-86-4] (1906) - 35 - -
n-Butyl aicohol (71-36-3] — Carbon dioxide [124-28-9) (1986} 5000 9000 30,000 54,000
Skin 19ty ... ... ...... C5 (152 - - <eCarbon disulifide (751500 —
§sec-Butyl alcohol Skin (1986) ... ... .. .. 10 3 - -
789220 (1990) .. ........ 100 3 - - <eCarbon monoxide
tent-Butyl alcohof (630-08-01 (1976} . ........ 50 57 400 458
756500 (1976) ... ....... 100 303 150 455 Carbon tetrabromide .
Butylamine [109-73-9 — [558-134) (1978} ... ...... 0.1 14 0.3 4.1
Skin (1978) ............ . C5 c15 — - e=Carbon tetrachioride
stert-Butyl chromate, as Cr0, {56-23-5) — Skin (1586) . . . SA2 31A2 - -
[1189-85-1) — Skin (1977) .. - co1 - - Carbonyi chioride, see Phosgene
on-8utyt giycidyl ether (BGE) Carbonyl fworide
[2426-08-6) {1981) ........ N 25 133 - - [353-504) (198%} ... ... ... 2 5.4 5 13
n-Butyl lactate (138-22.7) (va77) 5 0 - - Catechol [120-80.5] (1977 ... 5 23 - -
Butyl mercaptan - Cellulose (paper fiber)
(109795 (1977 . ........ -..05 18 - - [9004-34-6] (1988) ........ - 10 - -
o0-sac-Butylphenol Cesium hydroxide
(89-72-5) — Skin (19801 . . . . 5 3 - - [135%-730) (1977) ... ... - 2 - -
p-tert-Butyltoluene ’ §=Chlordane [57.7a.9)—
[98-51-1) (1976) .. ........ 10 61 20 121 Skin 1990y ... ... .. - 0.5 - -
$==Cadmium (7440439 dusts sChiorinated camphene
and salts, as Cd 1979) . . - (0.05) - - [8001-35-21 — Sken (1975) . . - 05 - 1
tCadmium oxide [1306-19-0 §Chiorinated dipheny! oxide
Fume, as Cd (197¢) ..... — (C0.05) - - [31292-93-00 (1990) ....... — 05 - -
Production (1983) ... .. - (005 - - Chiorine [7782-50.5) (1989) .. 05 1.5 1 29
Calcium carbonate Chiorine dioxide
[1217-65-3 (1986) .. ..... - 10 - - C o {10049-04-4] (1976) .. ... . 0.1 028 0.3 083
Calcium cyanamide Chiorine trifiuoride
{156-62-7) (1986) . .~ . ... .. - 0.5 - - r0NA 0977 . ....... co1 Co038 - -
Calcium hydroxide Chioroacetaldehyde .
[1305-62-01 (1978) .. ..... - 5 - - a0 (1977} ... ... .. Ct €32 - -
Calcum oxide [1305-78-3; (1978 - 2 - - Chioroacetone [78-35.5]—
$Caicium sificate Skin (158 ........... Ct c38 - -
11344952 (1974) .. ... .. - 10t -~ - o-Chioroacetophenone
Calcium sulfate [s2.274) 1977 .. .. 0.05 0.32 - -
(77789891 (1986) .. ..... - 10 - - $Chioroacety! chiorde
Camphor, synthetic ey ... ... . (0.05 (0.23) - -
762221 (1978) . ... ...... 2 12 3 19 1Chiorobenzene [108-90-7) (1950) (75)  (345) - -
$Caprolactam (105602 o-Chiorobenzylidene
Dust (1974) .. ......... - (1) - {3) maiononitrile
Vapor (179 . . .. .. 4.3) 20) (8.6) (40) {20841} —Skin 1983) .. CO0.05 €039 - -
Captafol [2425-06-1) — §Chiorobromomethane
Skin (197 .. ... ... - 0.1 - - 491 (1390 ... .. 200 1060
Captan (1330621 (1988 . .. . . - 5 - - 2-Chioro-1,3-butadiene, see f-Chioroprene
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ADOPTED VALUES AOGPTED VALUES
TWA STEL TWA STEL
Substance [CAS #] ppor’ mg/m* ppm”? mg/m3» Substance (CAS 1 ppw’ mMQ/m® ppm® mg/m»
§Chiorodifiuoromethane Coal dust (1967 . ......... - 2, Respirable fraction
(75458 (1990) .. ........ 1000 3540 - - s=Coal tar pitch volatiles
§eChiorodiphenyt (429 chiorine) [65996-93-2], a5
[53469-21-9 — Skin (1990 . . - 1 - - benzene solubles (1981) .. —  02A1 - -
§e=Chlorodiphenyl {54% chiorine) »Cobait [7440-48-4), as Co
(11097-69-1} — Skin (1900 . . - 05 - - Metal dust & fume (1987 - 0.05 - -
1-Chioro-2,3-epoxy propane, ses Epichlorohydrin Cobalt carbaryt
2-Chiorosthandl, see Ethylene chicrohydrin poe1068-1), as Co (1963) . - 0.1 — -
Chioroethylene, see Vinyl chioride Cobait hydrocarbonyl .
esChioroform (67663 (19¢6 ..  10.A2 4D A2 - - (168420381, as Co (1983 . - 0.1 - -
shig(Chioromethy!) ether . Copper [7440-50-8)
BB WY .. ... 0.001, 0.0047, Fume (9 ........... - 0.2 - -
Al Al - - Dusts & mists, as Cu (1%06) — 1 - -
sChicromethyl methy! ether Cotton dust, raw {196) .. .. - 0.2m - -
107302 (1983} . ... ... A2 A2 - - oCresol (1319.77.3), all
1-Chioro-1-nitrogropane . isomers — Skin (1977) ... .. 5 2 - -
15002500 (1987 . .. ...... L2010 - - Cristobalite, see Silica— Crystaiine
Chioropentafivoroethane Crocidoiite, sse Asbestos
Pe-153 (1981 . ....... . 1000 6320 - - sCrotonaidehyde )
§Chioropicrin (7608-2] (1990). . 0.1 0.67 - - 4170303 (1987) ........ 2 5.7 - -
esg-Chioroprene S §Crufomale [295-86-51 (1990) .. - 5 - —
[126-99-8) — Sidn (1980) .. 10 % - - Cumene (9822 — Skin (1%87) 0 26 - -
o-Chiorostyrene . Cyanamide (420042 (1977} . - 2 - -
RORE7-4 (978 ........ 50 283 75 425 Cyanides (151508; 1433391,
§o-Chiorotoiuene [35-49-81 (1990} 50 259 - - as CN—Skin 1977y .. ... - 5 —_ -
2-Chloro-8~(trchloromethyf) pyridine, see Nitrapyrin Cyanogen (460139 (1977) .. 10 bl -
§Chiorpyrifos [2s21-88-2] — Cyanogen chioride
Skin (1990 ............ —_ 0.2 - - [S06-77-4} (1960) . ... ... .. C03 CO75 - -
«Ctwomite ore processing Cyclohexane [11052-7) 11967 00 1030 -
(Chromate). as Cr (1979) . — 0.05.A1 - - Cyclohaxanol {108-93-0) —
Chromium [74¢047-3 Skin 1s7h .. ... 50 206 - -
Metal (1981) ... ....... - 05 - - Cyclohexanane [108-94-1}—
Chromium {}l) compounds, Skin (1980 . .......... 5 100 - -
asCrqmey ........... - 05 - - Cyclohexene (110638} (1977) 300 1010 - -
Chromium {!if} compounds, Cyclohexylamine )
as Cr ng'\?l ,,,,,,,,,,, — 05 - —- (108918 197 ......... 10 41 - -
<weChromium (V1) compounds, §Cyclonite (121-82-4)—
as Cr Skin (1990 .. ...... .. - 15 - -
=sWater soluble (1981). . . - 0.05 - - Cyclopentadiene
o Certain water insoluble 529271 (187 . ........ 75 203 - -
(1981 ... — 0.05,A1 - - Cyciopentane [287-92-3) (1987 600 1720 - —
«sChromy! chiorice Cyhexatin [13121-70-5) (1986) . - S - -
114977818 (1982) ....... 0.025 0.16 - - 240 (94757 (1986). ... ... - 10 - ~
=Chrysene 218019} (1981) . .. A2 A2 - - «00T (Dichiorodiphenyl
Chrysotile. see Asbestos trichioroethane)
§Clopidol 2971906 (1990} . . . — 10 - - [50-29-3] (1986) ... ......
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ADOPTED VALUES

TWA STEL .
Substance (CAS /] pen’ mg/m™ ppm” mg/m¥ -

ADOPTED VALUES
TWA STEL
Substance [CAS M ppm” mg/m3» ppm mg/m
Decabarane [17702-41-9{ —
Skin (1976) . .... ..... 0.05 0.25 0.15 0.75
<«Demeton |8065-43-7) ~
Sian (1986} ............ 0.01 0.11 - -
Diacetone akohot
(1234221 (1987 ........ 50 238 - -
1,2-Diaminoethane, see Ethylenediamine
Diatomaceous earth, see Silica—Amorphous
<Diazinon {33341-9—
Skin (1986) ............ - 0.1 - -
s{iazomethane {334-88-3) (1877) 0.2 0.34 - -
Diborane (19287457} (1977) . 0.1 Q.11 - -
1 2-Dibromoethane, see Ethylene dibromide
2-N-Didbutylaminoethanol
1102-81-8; — Skin (1986) .. . 2 14 - -
*Dibutyl phenyl phosphate
[2528-78-7] — Skin (1990). . K 35 ~ -
Dibutyl phosphate RS
107664} {1978) . ... ... .. s 1 8.6 2 17
Dibutyl phthatate : T
847424 (1987 ... ....... . — 5 -~ -
=[ichloroacetylene o
[7572-204) (9TD) ........ cot (€039 - -
o-Dichlorobenzene (95.50-1) — -
Skin (9 L. L. L. c50 Ca - -
p-Oichicrobenzene
1108467 (1970) . ....... 75 451 10 661
«3 3"-Oichiorobenzidine
[91-84-3) — Skin (1976) .. . . - A2 - -
Dichlorodifivoromethane
[75-71-84 (1966) . ... ...... 1000 4950 - -
1,3-Cichioro-5,5-dimethyl
hydantgin {11852.5) (1976} . - 02 - 0.4
«1,1-Dichioroethane
[75-3430 (1976] ......... 200 810 250 1010
1,2-Oichloroethane, see Ethylene dichloride
1,1-Dichloroethylene, see Vinylidene chlonde
1,2-Dichioroethylene
{540-59-0 (1987) . ........ 200 793 - -
Dichloroethyt ether
[111-44-4] — Skin (1976) . . . § 29 10 58
Dichloroflucromethane
[75-43-4) (1980) . . ........ 10 42 - -

Dichloromethane, see Methylene chioride
1,1-Oichloro-1-nitroethane
|594-72-9] (1986) .. .. ... 2 12

18

1.2-Dichioropropane, see Propylene dichioride
=Dichloropropene
{542-756] — Skin (1906) ... 1 45
2,2-Dichipropropionic acid
75930 (1980) . ......... 1 5.3
Dichlorotetrafiuoroethane
7614201986 . ... .... 1000 6990
<Dichlorvos (62-73-71 —
Skin (1906) . ........... 0.1 0.90
Dicrotophos [14166.2] —
Skin (1977} ........ ... - 0.25
Dicyclopentadiene
e 09 ... 5 7
Dicyciopentadieny! won
[102-54-5) (1986 ......... - 10
ea{lieldrin {60-57-1) — Skin (1966) - 0.25
Diethanolamine
[11142-20 (1960) .. ..... .. 3 13
Diethylamine (103637} (1981) 10 »
2-Diethylarminoethano!
1100-37-8]—Skin (1977} . ... 10 4
Oiethyfene triamine
{111-40-0 — Skin (1977} . .. 1 42
Diethy! ether, see Ethy} ether
Di(2-ethythexyl)phthalate, see Di-sec-octy! phthalate
Diethyl ketone {96220 (1381} 200 706
Diethyl phthalate
[84-66-2) (1987) . ... .. ... - 5
Difluorodibromomethane
[75-616] (1986) . . ... .. .. 100 858
»Qiglycidyl ether (DGE)
(2238075 (1981) ... . . 0.1 0.53
Dihydroxybenzene, see Hydroquinone
Diisobutyl ketone
108838 (1977) ... .. . . 25 145
Diisopropylamine
[108-18-9 — Skin (1977} ... 5 21
Dimethoxymethane, see Methyla)
Dimethyl acetamide
{127-19-5{ — Skin {1996 ... 10 *
Dimethylamine [12440.3) (1977) 10 18
Dimethylaminobenzene. see Xyfidene
<Dimethylaniline [121-68.7)
(N.N-Dimethylaniline) ~
Skin (1976) .. .. ... 5 25
Dimethyibenzene. see Xylene
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ADOPTED VALUES
TWA STEL
Substance [CAS /1 ppm mg/m® ppm~ mg/m3>

=Dimethyl carbamoyl chioride )
79447 (978) .. ....... A2 -
Dimethyt-1.2-dibromo-2,2-dichioroethyl phosphate, see Naled
<Dimethylformamide
(68-12-2) — Skin (1986) . . . . 10 K )] - -
2 6-Dimethyi-4-heptanone, see Diisobutyl ketone
$ea1,1-Dimethylhydrazine
(57141 —Skin (1976) .... {0.5A2) (1.2A2) - -
Dimethyinitroscamine. see N-Nitrosodimetylamine
Dimethylphthalate )
[131-11-3) {1986} .. .. ... .. - 5 - -
s{imethyl sulfate
ren—Skn o ... 0.1A2 052A2 . - -
Dinitolmide {14801} (1978) . - 5 - -
<Dinitrobenzene {528-23-0.
99.-65-0; 100-254) (al
somers) — Skin (1986) . 0.15 1.0 - -
Dinitro-o-cresol .
|534-52.-1) — Skin (1966) .. ’ . 02 - —
3,5-Dinitro-0-toluamide. see Dimtnlmnde
<esDinitrotoluene oy
[25321-145, —Skin (1966). . .~ 15 - -
e=(ioxane o
1123-91-1)— Skin (1966) . . . 25 90 - -
~Oioxathion [78-342] — -
Skin 1970 .. ... .. ... - 02 - -
Diphenyl, see Biphenyl
Diphenylamine |122-39-4f (1986} - 10 -
Diphenyimethane dilsocyanate, see Methylene bisphenyl socyanate
Dipropylene glycol methy!
ether (34590-94-8]—
Skin (1976) ............ 100 606
Dipropyl ketone
123193 (1981) .. ....... 50 33 -
05
5
2
0.1

Diquat (85-00-7] (1966) . . .. . -
oa(i-sec-octyl phthalate
P781-TI {1976) ... .. ... -
Disuifiram {y7-77-8] (1886} . . . -
Disulfoton 1208-044) (1966) .. —
2.6-Di-tert-butyl-p-cresol

[128-37-01 (1987} . ....... - 10 - -
Diuron (330-54-1] (1977} ... .. - 10 - -
Divinyl benzene

1321-74-04 (1980) ....... 10 53 - -
Emery {1302-74-5) {1986) .. - 10 - -

20

ADOPTED VALUES

TWA STE
Substance [CAS ] ppm” mg/m™ ppm” mg/m»
Endosulfan (152971 —

Skin (1986) ............ - 0.1 - -
Endrin [72-20.8) ~— Skin (1988) - 01 - -
Enflurane {13838-16.9) (1968) . 75 566 - -
Enzymes, see Subtilising

teeEpichiorchydrin
1106-89-8 — Skin (1986) . (2) 7.5 - -

~EPN {2104-64-5)— Skin um 05 - -

1,2-Epoxypropane, see Propylene oxnde

2,3-Epaxy-1-propanol, see Glycidol

Ethane [74-84-01 (1981). ... .. — - - -

Ethanethiol, see Ethyl mercaptan

Ethanol, see Etiyt alcohol

Ethanolamine [141-43-5 (1978 3 75 [ 15
<Ethion 563-12.2}~ Skin (1977) - 04 - -
»2-Ethoxyethanol (EGEE)

{110-80-5 — Skin (1984) . . . 5 18 - -
2-Ethoxyethyl acetats (EGEEA)

1111-159) — Skin (1984) . .. 5 27 - -
Ethyl acetate [141.78-6) (187D) 400 1440 - -

*wEthyl acryfate |140-83-5} (1990) 5A2 20A2 15A2 61,A2
Ethyl llcol'nl (64-17-5) (1977) . 1000 1880 - -
Ethylamine 75047 (1977 .. 10 18 — -
Ethyl amyl ketone

1540-85-5) (1977} ......... 25 131 - -

;Emy: g«m&e [100-41-4] (1976) 100 434 125 543

yl bromide [74-96-4| (1976) 1
Bt buty ketre | ( (200) (891} 20 (1110)

[106-35-4) (1987} .. ... ... 50 234 - -
Ethyl chioride (75-00-3) (1986) 1000 2640 - -
Ethylene (74.851) (1981) ... —k) - - -
Ethylene chiorohydrin

[107-07-3 — Skin (1977) .. C1 €33 — -
Ethylenediamine

(107153 (197D .. .. .. ... 10 25 - -

sEthylene dibromide

[106-93-4) — Skin (1982) . . . A2 A2 - —

e thylene dichionide '

{107-06-2] (1966) . ... .. ... 10 40 - —
Ethylene glycol j107.21.3}

Vapor and must (1s81) ... C5% C127 - —

stthylene glycol dinitrate

{628-96-6) — Skan (1985) . 0.05 0.31 -

Ethylene gfycol methyl emer acetate, see 2- Methoxyemyl aceta!e
1.8.

sEthylena oxide (75-21-8) (1984)

1.A2
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ADOPTED VALUES ADOPTED VALUES
TWA STEL TWA STEL
Substance (caAs ] ppm? mg/m*® ppm* mg/m>” Substance [CAS 4] ppm” mg/m¥ gpm~ mg/m¥
s thylenimine (151564 — Hafnium [7440-58-6) (1986) . . - 0.5 - -
Skin (1977) ............ 05 0.88 — - Halothane [151.67.7) (1968) .. 50 404 - -
Ethyl ether (60-29-7) (1978) . . 400 1210 500 1520 Helium [7440-59-7] (1981) —%) - - -
Ethyl formate |103-94-4) (1987) 100 303 - — $sHeptachlor [76-44-8] —
Eihytidene chioride. see 1,1-Dichioroethane Skin (1% . ......... .. - {0.5) - -
Ethylidene norbomene Heptane (142825
[16219.753) (197 ....... (] C25 - - (n-Heptane) (1978) ...... 400 1640 500 2050
Ethyl mercaptan [75-08-1) (1986) 05 13 - - 2-Heptanone, see Methyl n-amyt! ketone
N-Ethyimorpholine 3-Heptanone, see Ethyl butyl ketone
1100-74-3] — Skin (1986) . . . 5 24 sHexachlorobutadiene ,
Ethyl silicate [78-10-4} (1966) . 10 85 - - Br68Y—Skin (1982) .... 0.02A2 0.21,A2 - -
<Fenamiphos [22224-92-6] — Hexachlorocyclopentadiene
Sidn (1984) . ........... - 0.1 - - [F7474) (1986) . ...... ... 0.01 0.11 — -
<Fensulfothion {11590-2) (197D - 0.1 - - tHexachloroethane
<Fenthion |55-38-9) — Skift (1983) - 0.2 - - 167721 (1989 . ......... n 9.7 - - -
Ferbam [14484-64-1] (1386}, ,. . = - — 10 - - Hexachloronaphthalene
Ferrovanadium dust o [1335-87-1) — Skin (1966 . - 0.2 - -
(12604569} (1963) ....... — 1 - 3 Hexafluoroacetone
sFibrous glass dust 978).. .- .. — 10 - - {684-16-2 — Skin (1986) 0.1. 0.68 - -
<Fluorides, as F q9rn ..... - 25 - - Hexamethylene diisocyanale
sFluorine (7782-41-4§ (1978) . .. 1 16 2 31 (8220600 (1988) . ...... .. 0005 0034 - -
Ruorotrichioromethane, see Trichlorofluoromethane sHexamethyl phosphoramide
<Fonofos (944-2.9)— 1680-31-% — Skin (1978) . .. A2 A2 - -
SKn ST L. - 0.1 - - ~Hexane (n-Hexane)
jesFormaidehyde 500001 (1985  (1.A2) (1.2A2) (2A2) (25A2) (1105434 (198} . ........ 50 176 - -
Formamide (75-12.7 — » Other somers (1982) .... 500 1760 1000 3500
Skin (1988) . ........... 10 18 - - 2-Hexanone, see Methyl n-butyt ketone
$Formic ackd {64-18-6) (1967). . 5 94 {—) (=) Hexone, see Methyl isobutyl ketone
«Furfural (98-01-1) — Skin (1987) 2 79 - - sec-Hexyl acetate
Furturyl alcohol (98-0001 — (108849 (1970 . ... .. 50 295 - -
Skin (1982 ............ 10 40 15 60 Hexylene giycol
sGasoline (8006619 (1962) . . . 300 890 500 1480 N0 o9 ... €C25 C12 - -
Germanium tetrahydride tesHydrazine (302-01-2] — )
[7782652] (1986) . .... ... 0.2 0.63 - - Skin 1977y ... .. {0.1.A2) (0.13.A2 - -
Glass, fibrous or dust. see Forous glass dust Hydrogen (1333-74-01 (1981) . . — —_ - -
Glutaralidehyde nin-do8i (197 €02 CO8&2 - - Hydrogenated terphenyts
Glycerin mis! |5%-81-5) (1981} - 100 - - [37275-58-5) (197 . ...... 05 49 - -
Glycidol [556-52-5] (1987} . . . . p-) 76 - - Hydrogen bromide
Glycol monoethyl ether, see 2-Ethoxyethanol [10035-10-69 (1966) . ... .. €3 €939 - -
Grain dust (oat, wheat, Hydrogen chioride
barley) (1386) .......... - 40 - - {7647-01-00 (1977) ....... CS C75 - -
$Graphite (natural) *Hydrogen cyanide
[7782-425) (1987) ....... — (2.50, Respirable dust) {74-90.8] — SKkin (1980 . .. C10 cn — -
$Graphute (synthetic) Hydrogen fuoride
|7782-425] (1978} ....... — (109 - — [7664-33-3), as F (1986) . .. C3 C26 - -

Gypsum, see Calcium sulfate
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ADOPTED VALUES ADOPTED VALUES
TWA STEL : TWA STEL
Substance [CAS /] ppm* mg/m* ppm* mg/m» Substance ICAS ] ppm” mg/m3* ppm” mgy/m3
Hydrogen peroxide sisopropy! glycidyl ether (IGE)
[7722-84-1) (1S0§) ........ 1 1.4 - - 14016142 (1976) . . ... ... 50 238 75 356
Hydrogen selenide Kaolin [1332-58-7] (1986) . . .. - 10 - -
[7783-07-5}, 2s Se (1977). . 005 0.16 - - Ketene 1463-51-4} (3976} . ... 0.5 0.86 1.5 26
sHydrogen sulfide <ea} £ad [7433-92-1), inorg. dusts
[7783-06-4] (1976) .. ...... 10 14 15 21 & fumes, as Pb (1966) .. - 0.15 - -
Hydroquinone {123-31-9 (1987) - 2 - - Lead arsenate {7784-40-9],
4-Hydroxy-4-methyl-2-pentanone, see Diacetone aicohol as POHAsQO, (1985) ..... - 0.15 - -
2-Hydroxypropy! acrylate $eelead chromate {7758-97-6],
[999-61-1) — SKin (1980 . . 0.5 28 . - - (asCryqorny ... ... — (0.05.A2) - -
Indens [95-13-6] (1987) . .. .. 10 48 - - Limestone, see Calcium carbonate :
Indium [7440.74-6] & sl indane {58-89-9] —
compounds, a5 In (1966). — 0.1 - - Skin (1986) ............ - 0.5 - -
loding (7553-56-2] (1977) ... co1 Cto - - Lithium hydride
lodoform [75-47-8) (1986) 0. 10 — - (7580-67-8] (1977} . . ... ... -  0.025 - -
iron oxide fume (Fe,0y) " L.P.G. (Liquified petroleum
{1309-37-1}, as Fe (1986) .. B " 'S§ - - gas} [68475-85-7} (19871 . .. 1000 1800 - -
Iron pentacarbonyl - - Magnesite {546-33-0) (1986) . - 10e - -
{13463-40-6], as Fe (1982) . 01 023 0.2 0.45 Magnesium oxide fume
Iron salts, soluble, as fe e [1309-484§ 1977y . .. . .. . - 10 - -
(1986) .........eeun... - 1 - - <Malathion [121-75-5] —
Isoamyl acetate . Skin (1977) .......... .. - 10 - -
112392.2) 1987). ..... .. 100 532 —_ - Maleic anhydride
isoamyl aicohol [108-31-6) (1977). ... .. .. 0.25 1.0 - -
[123-51-3) (1976) . . . .. 100 361 125 452 Manganese |7439-96-5],
§lsobutyl acetate as Mn
[110-19-0} (1990) . . . .. 150 713 — - e Dust & compounds (1989) — 5 - -
isobutyl alcohol Fume (1979) ........... - 1 - 3
|78-83-1 {1987) ... ... .. 50 152 — - Manganese cyclopen‘adienyl
Isooctyl alconat tricarbonyl [12079-65.1],
{26852-21-6|—Skin {1982) . 50 266 — - as Mn—Skin (1986) . ... - 0.1 - -
Isaphorane {78-58-1] (1977) cs c28 —_ - Marble. see Calcium carbonate
Isaphoragne diisocyanate Mercury (7420-97.8}, as
14088-71-9) — Skin (1988) . 0005 0.045 - - Hg — Skin
Isopropoxyethanol Alkyl compounds (1980) . - 0.01 - 0.03
(109581 (1987) .. .. .... 25 106 - - All forms except alkyl
Isopropyt acetate Vapor (1382) . .. - 0.05 - -
[108-21-4f {1976} ... .. .. 250 1040 310 1290 * Aryl & inorganic
Isopropyl alcahol compounds (1882) .. - 0.1 — -
167-63.0} (1976) ........ 400 983 500 1230 oMesityl oxide [141-73-7] (1981} 15 60 25 100
lsopropylamine (75-31-4) (197) 5 12 10 24 Methacrylic acid
N-tsopropylanitine [79-41-4) (1981} ... ... . 20 70 -
[768-52.5| — Skin (1986) . . . 2 1 - — Methane [74-82-8] (1981) . —m - - -
Isopropyt ether Methanethial, see Methyl mercaptan
[108-20-3) (1976) .. .. .. . 250 1040 310 1300 Methanol, see Methy! aicoho!
<“Methomy! {16752.77-5} (1977) - 25 - -
24 5
> 18860101S .



ADOPTED VALUES

Substance {CAS #]

TWA STEL
pper mg/m>  ppm  mg/m

Mathoxychior [7243-S) (1970
«2-Methoxyethancl (EGME)
{109-86-4] — Skin (1984) . . .
2-Methoxyethyl acetale
(EGMEA) [110-49-8] —
Skin (1984 ............
4-Methoxyphenol
{150-76-5] (1962). . .......
Methyl acetate {79-20-9 (1976)
§Methyl acetylene
74-39-71(1990) .........
Methyl acetylene-propadiene

mixture (MAPP) (1976) -, .

Methyl acrylate 196-33-3) —
Skingpern ... ... ..
Methylacrylonitsile ;
[126-98-7— Skin (1986) . . .
Methylal {108-87-5] (1967) . . .
Methyl alcoho! {67-56-1) —
Skin (1976) . .........
Methylamine [74-89-5} (1977)

- 10 - -
5 18 - -

5 24 ~ -
- 5 - -
200 606 250 757
1000 1640 - -

Cjood 0 1250 2080

10 35 - -
1 2.7 - -
1000 3110 - -

200 262 250 328
10 13 - -

Methyt amy! alcohol, see Methyl isobutyl carbinol

Methyl n-amyl ketone
[110-4300 (1987 . ...... ..
<N-Methyl aniline |100-61.8)—
Skin (1965) .. .. ..... ..
esMethyl bromide (74839} —
Skin 1986} .. .... .....
*Methy} n-butyl ketone
1591-78-6) — Skin (1981}, ..
esMethyi chloride {74.87-3} —
Skin (1981 ... ... ...
+<Methyl chiorotorm
(715560 (1976} ... .....
Methyl 2-cyanoacrylate
(137053} (1976). ... .....
Methyicyclohexane
[108-87.2) (1987 ... ... ...
Methylcyclohexanol
[25639-42-3) (1967) . .....
o-Methylcyciohexanone
1583-60-8] — Skin (1976) . . .
2-Methyicyclopentadieny!
manganese tncarbonyl
[12108-13-3], as Mn —
Skn (1986) . ..........

50 233 - -
as 22 - -
5 19 - ~
5 20 - -~

50 103 100 207
350 1910 450 2460

2 9.1 4 18
400 1610 - -~
50 234 - -

50 229 75 344

ADOPTED VALUES

TWA STEL
Substance [CAS 1 ppm” mg/m® ppm~ mg/mw»

<Methyl demeton
18022-00-23 — Skin (1966) . . - 0.5 - -
Methylene bisphenyl
isocyanate (MOI)
1101.68-8] (1988) .. ....... 0.005  0.05t - -
esMethylene chioride .
{75-09-2) (1988) ......... 50,A2 174,A2 - -
$eeaq 4'-Melhyiene
bis{2-chloroaniline)
101-14-4 — Slin (1974). .. {0.02 A2) {0.22,A2) - -
Methylene bis(4-cycio-
hexylisocyanate)
[5124-30-1] (1968) .. ...... 0005 0054 - -
a4 4'-Methylene dianiline
{101.77.9]— Skin (1986) ...  0.1.A2 0.81,A2 - -
“Methyi ethy} ketone {MEK)
(78:93-3) (1976) ... ...... 200 580 300 885
Methy! ethyl ketone
peroxide {1338-23-4) (1977 C02 C15 - -
Methyl formate
[107-31-3] (1976) ........ 100 246 150 368
S-Methyi-3-heptanone, see Ethyl amyl ketone
$esMethyt hydraane
{60-34-4) — Skin (1976) .. .. (C 0.2.A2)(C 0.38 A2) - -
esMethy! iodide {74-88 4] —

Skin (1986) .. ..... ... 2,A2 12.A2 - -
Methy! isoamyl ketone
(110-12-3; (1982 . .. ... 50 234 - -
Methyt isobutyl carbinel .
[108-11-2) — Skin (1976} . . . 25 104 40 167
Methyl isobutyl ketone
(108-10-1} (1887 . ... ... .. 50 205 75 307
Methyl isocyanate
{624-83-9} — Skin (19771 . .. 0.02 0.047 - -
Methyl isopropyl ketone
1563-80-4) (1961).. .. .. .. 200 705 - -
eMethyl mercaptan
a3y 9n . ... 05 093 - -
Methyl methacrytate
[80-62-6] {1987y .. . ... 100 410 - -
<Methy! parathion
|298-00-0f — Skin (1586} . . - 02 - -
sMethyl propyl ketone
[107-87.9] {1976).. ... .. 200 705 250 881

Methyl silicate
1681-34-5} {1985) . .

. 888507018



ADOPTED VALUES ADOPTED VALUES
TWA STEL TWA STEL
Substance [CAS ] ppm” mg/m™ ppm mg/m Substance (CAS #1 pp’ mg/m™ ppm mg/m
| o-Methyl styrene Nitroethane {79-24.3) (1906} . 100 307 - -
i {08-83-9] (1981) . 50 242 100 483 Nitrogen (7727-37-9] (1989) . . —lt} - - -
- Metribuzin [21067- " 91 (1934) - 5 - - Nitrogen dioxide
<Mevinphos {7786-34.7) — {10102-44-0) (1981) . .. .. .. 3 5.6 § 9.4
Skin (1976) .. .......... 001 0092 0.03 0.27 <Nitrogen trifiugride

Mica (12001-26-2] (1988) .. .. - 3.0 Respirable dust (778354-2} (1906} .. .. ..., 0 - 2 - -

Mineral wool fiber (1974) .. - 100 - - oNitrogtycerin (NG)

Molybdenum {7439-98-7], 165-63-01 — Skin (1985) . .. 0.05 0.46 - -
as Mo $Nitromethane 75-52-5) {1986) (100) (250) - -
Soluble compounds (1986) — 5 - - 1-Nitropropane
Insoluble compounds : 1108-03-2] (1986) ......... 25 AN - -
(198%6) .. .. .... R : 10 - - #2.Nitropropane

Monochiorabenzene, see Chlumbenzene [79-45.91 1987y ......... 10.,A2 36,A2 - -

Monocrotophos sN-Nitrosodimethylamine
[6923-22-4) (1977} ... .. :- - 0.25 - - 162:75-9] —Skin (1972} ... - A2 - -

tMorpholine {110-91.8)— <Nitrotoluene [88-72-2; 99-08-1;
Skin (1966) ... ......... - 20 n {30) 17 99-99-0] — Skin (1982) . ... 2 1 - -
<Naled {300-76-5) — Skin (1986} - 3 - - Nitratrichloromethane, see Chloropicrin

Naphthalene [91-20-3] {1976). 10 52 15 78 Nitrous oxide

#g-Naphthylamine [10024-97.2] 11989) . ... ... 50 90 - -
[91-59-8] (1972) ..... ... - Al - - Nonane {111-84-2 (1976). .. . 200 1050 - -
Neon ([7440-01-9) (1981} .. .. . —a - - — Nuisance particulates. see Particulates Not Otherwise
sNickel [7440-02-0) Classified (PNOC)
Metal (1966) .. ........ - (%)) - - Octachioronaphthalene
$insoluble compounds, as Ni [2234-13-1) — Skin (1976) . . - 0.1 - 03
(1974) ...ooooiinian - " - - Octane [111-65-9} (1975) . . .. 300 1400 375 1750
$e=Soluble compounds. as Ni il mist, mineral (1975). .. - S - 10
(976} . ...l - 0.1) - - Osmium tetroxide ’
tesNickel carbony! {20816-12.0}, as Os (197 .  0.0002 0.0016 0.0006 -0.0047
[13483-39-3), as N (o7 . (0.05)  (0.12) - - Oxalic acid (184627} (1976) . - 1 - 2
$eaNickel sulfide roasting, Oxygen difluoride
fume & dust, as Ni (1978 —  {1LA1} - - [T783-41.7] (1986) . . .. .. . €005 COM - -

Nicotine {54-11-5] — Ozone [10028-15-6) (1989 . . co01 C020 - -
Skin (1996) .. ......... - 05 - - Paraffin wax fume

Nitrapyrin (1929-82-¢] (1982) . - 10 - 20 18002-74-2) {1987 ... ... . - 2 —- -

Nitric acid {7697-37-2) (1975) . 2 52 4 10 Paraquat {4685-14-7],

<Nitric oxide respirable sizes (1978) . . - 0.1 - -
[10102-43-9| (1986) .. .. 5 3 - - =eParathion |56-38-2) —

~p-Nitroaniline [100-01-6) — Skin (1986) .. .. ... ... - 0.1 -
Skin (19820 ..... ..... - 3 - - Particulate polycyclic aromauc hydrocarbons (PPAH). see COaI

<Nitrobenzene (98-95-3] — tar pitch voiatiles
Skin (1986) ............ 1 5 - - Particulates Not Otherwise

<p-Nitrochlorobenzene Classified (PNOC) (1526) - 10 - -

1100-00-5]—Skin (1988) . . 0.1 0.64 - - Pentaborane

»4-Nitrodipheny! 192-93-3} [19624.227] (1976) ... .. .. 0.005 0.013 0.015 0.039
(976) . .... ... ..e... - Al - -

28

2688G01015



ADOPTED VALUES ADOPTED VALUES
TWA STEL TWA STE
Substance [CAS 1 ppm* m@/m3 ppm” mg/m Substance [CAS ] ppsr’ mg/m® ppme mg/m3>
Pentachloronaphthalene Phosphorus (yellow)
[1321-64-8) (1986) . .. ... .. - 05 - - [T723-14-0 {1988) ....... - 0.1 - -
<Pentachiorophenol §Phosphorus oxychloride
|87-86-5| — Skin (1986) . . - 0.5 - - {10025-87-3{ ¢1990} .. . ... . 0.1 0.63 - —
Pentaerythritol Phosphorus pentachloride
[115.77.5 {1986) ........ - 10 - — [10025-13-8} (1980) . ... ... 0.1 0.85 - -
ePentane {109-66-04 (1976) . .. 600 1770 750 2210 Phosphorus pentasulfide
2-Pentanone, see Methyl propyl ketone [1314.80-3) (1976) .. ... ... - 1 - 3
«esPerchigroethylene Phosphorus trichloride
[27-18.4) (1988, .. .. ... 50 339 200 1370 {(T119-12.2) (1982 ... ... 0.2 11 0.5 28
Perchioromethyt mercaptan Phthalic anhydride :
(594-42.31 (1977) ..... .. 0.1 0.76 - - [85-44-9] {1987} ...... ... 1 6.1 - -
Perchioryl fluonde m-Phthaladinitrile
7616546} (\I76) . ...... 3 1 8 25 [626-17-5) (19T .. ... ... - 5 - -
Precipitated silica, see Silica— Amarphous §Picloram {1918.62-1] (1990) . . - 10 - -
Perlite {33763.70-3) (1966) . . ".. - 100 - - *Picric acid (sa-89-1] (1990) . . - 0.1 - -
Petroleum distiflates, see Gasoline Stoddard solvent; Pindone {83-26-1) {1387) . ... - 0.1 - -
VM&P naphtha - Piperazine dihydrachloride :
Phenacyl chioride, see a-Chlumacelophenone [142:64-3) (1982).. . ... ... - 5 - -
<Phenol [108-952| — 2-Pivalyl-1,3-indandione, see Pindone
Skin (1980 . ......... 5 19 - - Plaster of Paris, see Calcium sulfate
Phenothiazing [22-84-2) — Platinum [7440-06-4)
Skin (1986) ... ......... - 5 - - Metal (1981y ........ ... - 1 - -
sN-Phenyi-beta-naphihyi- Soluble salts, as Pt (1981) - 0.002 - -
amine [135-88-6} (1979) . . . A2 A2 - - Polychlorobiphenyts, see Chiorodiphenyis
tp-Phenylenediamine Polytetrafiuoroethylene
1106-50-3) — (Skin) (1966). . - 0.1 - - decompasition products
Pheny! ether {101-84.8), (19720 ... ... ..... - B1 - -
vapor (1976) . ..... .... 1 7 2 14 Portland cement
Phenyiethylene, see Styrene, monomer [65997-15-1) (1986) . . ... .. — 100 — —_
esPheny! glycidyl ether (PGE) Potassium hydroxide
[122:60-1] (1982} . ... ..... 1 6.1 - - [1310-58-3) (1977} . .. .. ... - c2 — -
$eePhenylhydrazine ePropane (74-98-61 {196) .. .. —to - - -
{10063-0}—Skin (1585} ... (5,A2) (22A2) (10,A2) (44,A2) sPropane sultone
sPhenyl mercaptan (120714 977y . ... . ... A2 A2 - -
(106-98-5) (1978). ... ..... 0.5 23 - - Propargyl aicoho!
Phenylphosphine [107-19-71 — Skin (1987). .. 1 23 - -
6382111 0977 ... .. .... coos Co023 - - »8-Propiolactone (57.57-§
Phorate [298-02:2] — (1997 ....... ........ 0.5A2 15A2 - -
Skin (1976) ....... ... .. - 0.05 - 02 §Propionic acid [79-09-4| (1950) 10 30 - -
Phosdrin, see Mevinphos Propoxur [114-26.1) (1387} . . - 0.5 - -
Phosgene [75-44-5 (1976). . . 0.1 0.40 - — n-Propyl acetate
Phosphine |7803-51-2] (1376} 03 0.42 1 14 {103-60-¢) 11978} ..... .. 200 835 250 1040
Phosphoric acid n-Propyl alcoho! (71-23-8) —
17664.38-2 (1978) ....... - 1 - 3 Skin (1975} . 200 492 250 614
Propylene {115.07-1} (1976) . . —ih
% % 06860 | 0LS



Propyne. see Methyt acetylene

Pyrathrum [8003-34-7] (1981) -
Pyridine |110-86-1] (1967 . .. .5
Pyrocatechol, see Catechol = . -

ADOPTED VALUES
TWA STEL .
Substance {CAS ] pom” mg/m™® ppm* mg/m¥

Propylene dichloride

{78-87-5) (1976) ......... 75 347 110 508
<Propylene glycal dinrtrate

(6423-43-4) — Skin (1985} . . 0.05 0.4 - -
Propylene glycol mono-

methyl ether

1107-98-2) (1976) .. .. ..... 100 369 150 553
sPropylene imine [75-55-8] —

Skin (1983) ............ A2 4T7A2 - —
sPropylene oxide

[75-56-9) (198%) . ........ 20 48 - - -
<n-Propyl nitrate

627134} (1978) . ... .. 25 107 40 172

16 - -

Quartz, see Siica—Crystaline . . _ '

Quinone (1065141 (1987 ... = 0.1-.

ROX, see Cyclonite -
Resaorcinol {108-46-3) (1976 . =~ = 10
sRhodium (7440-16-6)

oMetal (1982) ... ....... -

sinsoluble compounds,

as Rh 1984y, ........ -

eSoluble compounds,

as Rh(1g84). . ....... -
Ronnel (293-84.3) 1977 . . -
Rosin core solder pyrolysis

products, as

formaldehyde (1987} . ... —
Rotenone (commercial}

{83-79-4] (1987) . .... .. -
Rouge (1986) . ........ .. -
*Rubber solvent (Naphtha)
0stn .o 400
Selenium [7782-48.2f and
compounds, as Se (1977 -
Selenium hexaftuoride
[7783-73-1), as Se (1979) . 0.05
Sesone [136-78-7] {1386) . . . . -

Silane, see Silicon tetrahydrige
Silica— Amaorphous
eDiatomaceous earth
(uncalcined)
{61790-53-2 (1986) . .. -

0.4 - -
A - -

0.01 - -
10 - -

0.1 - -

5
0 - -
1590 - -
02 - ~

0.16 - -
10 - -

100 - -

ADOPTED VALUES

Substance [CAS 1

TWA STEL
ppm” mg/m¥  ppme mg/m

»Precipitated silica
[112926-00-8} (1987) . .. ..
oSilica gel
[112928-00-8 (1567) ... ..
aSilica— Crystaliine
Cristobaite
{14464-48-1] (1986) ... ...
oQuartz {14808-60-7] (1965}
$eSilica, fused
{60676-86-0} (1985) ... ...
Tridymite [15468-22-3)
(1986) ............. ..
*Tripoii 1317-95-9 (1985) .

Silicon (7440-21-3) {1986). . . .
Silicon carbide
1409-21-2) (1986). .. ... ...
Silicon tetrahydrice
[7803-62:5) (1983) .. ... ...
Sitver [7440-22.4
oMetal (1981) ...........
Soluble compounds,
as Ag (1981) ... ..
Soapstone
Respirable dust (198s) . . .
Total dust {1985) ... ...
Sodium azide
|26628-22-8) (1977) . .. ..
Sadium bisuifite
{7631.90-5 (1580} . . ... . . ..

- 108 - —
- 100 - -
- 0.05,9 Respirable dust

- 0.1, Respirable dust

- 0.1, Respirable dust

- 0.05.% Respirable dust

- 0.1, of contained

respirable quartz
- 100 -

- 10 - -

5 6.6 - -
- 0.1 - —
- 0.01 - -

- 3w — -

- 6l — _
Co1t co29 - -

- 5 _ -

Sodium 2,4-dichioro-phenoxyethyl suifate, see Sesone

Sodiyum fluoroacetate
[62-74-8] — Skin (1976)
Sodium hydroxide
11310-73.2) (1977 .. .
Sodium metabisultite
[7681.57-4) (1980) . ... ...
Starch (9005.25-8] (1595) ..
Stearates® (1988) .. .. ....
Stibine {7803.52-31 (1985) ...
«Stoddard solvent
{8052-41.3) (1987) . .. ... ..
Strychnine [57-24-9) (1986) . .
s<Styrene, monomer
1100-42-5) — Skin (1381) .

- 0.05 - 0.15

- c2

- 5
- 10
- 10
0.1 0.51

[ I I
[

100 5§25
- 0.15

S0 213 100 426

»|{6850101S



ADOPTED VALUES ADGPTED VALUES
TWA sTEeL TWA STEL
Subsiance [CAS /] ppm® - m@/m> ppm® mg/m> Substance [CAS /1 pprw” mQ/m>” ppar’ mg/m»
Subtilisins {1395-21-0 #1,1,2.2-Tetrachioroethane
{Proteolytic enzymes as [79-34.5]— Skin (1986) . .. } 6.9 - -
100% pure crystailine Tetrachioroethylene, see Perchicroethylene
enzyme) (1977}, .. ... — C0.00006 - - Tetrachioromethane, see Carbon tetrachioride
Sucrose (57-50-1} (1986} . . . . - 10 - - Tetrachioronaphthalene
«Sulfatep [3689-245 — {1305-88-2) (1986) . ... ... - 2 - -
Skin (1988) . ........... - 02 - - Telraethyl lead (78-00-2),
*Sulfur dioxide as Pb— Skin (1086) ... .. - 0.1 - -
[7446-09-5] (1996) ... .. .. 2 52 5 13 Tetrahydrofuran
Sulfur hexafluoride [109-99.9] (1976)... ..... 200 590 250 737
12551-62-4) (1988) .. ... ... 1000 5970 - - oTetramethyl lead (75-7¢1],
Sutturic acid as Pb —~ Skin (1986} . . .. - 0.159 - -
[7664-93-9} (1989 . ... .. .. - 1 - 3 Tetramethyl succinonitrile :
Sulfur monochigride {3333-52-6] — Skin (1986) . . 0.5 28 - -
[10025-67.9) {1906) ... ... ct C55 - - Telranitromethane
Sultur pentafluoride 1509-14-8] (1977} ... ... ... 1 8 - —
[57146-22-71 (1966) .. ... ... o001 CO0.10 - - Tetrasodium pyrophosphate
Sulfur tetrafluoride [7722-88-5] (1980) . . ... ... — 5 - -
77836000 (1989 .... .- ‘COT “CO0.44 - - oTetryl [479-45-8] (1985) .. ... — 15 - _
Sultury! fluoride e Thallium [7440-280)
12699-79.8} (1976 . ...... 5 21 10 42 Scluble compounds.
Sulprofos [35400-43-2] (1984) - —- 1 - - as Tl—Skin (1977) ... . - 0.1 - -
Systox, see Demeton 4.4".Thiobis(6-tert-butyl-
2.4,5T {93-75.5) (1386). .. .. - 10 - - m-cresal) |96-69-5) (1986) . - 10 - -
Tale (containing no asbestos Thioglycofic acid
fibers) [14807-96-6} (1963) . — 2,9 Respirable dust [68-11-11— Skin (1978) . .. 1 38 - -
*Talc (containing asbestos Thiony! chioride
fibers) (1985) .. ........ Use asbestos TLV-TWA.® 77190971 (2908) .. ... . C1 C4.9 - -
Tantalum [7440-25-7), metal *Thiram 137-26-8) (1990 ... - 1 - -
and oxide [1314-61-0 Tin 7440315}
dusts (1988) . .......... - 5 - - Metal (1582 ... ... ... .. - 2 - -
TEDP, see Sutfotep Oxide & inorganic
Tellurium {13494-80-% and compounds. except
compounds, as Te (1977) - 0.1 - - SnH,, as Sn (1982) ... .. - 2 — -
Telturium hexaftuacide $0rganic compounds, as
{7783-80-4), as Te (1977) .. 0.02 0.10 - - Sn—Skin (1965 . ... ... - 0.1 - (]
<Temephos [3383-96-8} (1986) - 10 - - Titanium dioxide
<TEPP [107-49-3) — [13463-62.7] (1986) . ... ... - 100 - -
Skin (1966) ............ 0.004 0.047 - - »g-Tolidine [119-93.7 —
Terphenyls (25140603 (1880) £ 05 C4.7 - - Skin (1982} ....... .... A2 A2 — -
1,1,1,2-Tetrachioro-2,2- <Toluene [108-88-3 (1976} . . . 100 kred 150 565
difiuorcethane sToluene-2,4-disocyanate
(76-11-9} (1986) ......... 500 4170 - - (TDl) |584-84-90 (1983) . 0.005 0.036 0.02 0.14
1,1,2,2-Tetrachioro-1,2- <so0-Toluidine 85-53-4] —
difivoraethane Skin(1384) ... .. . . 2A2 88A2
[76-12-01 (1986) ... ...... 500 4170 - -

% ¢6850101S



ADOPTED VALUES

TWA STEL
Substance [CAS # ppm” mg/m® ppm~ mg/m3
<m-Toluidine {108-44-1] —
Skin (1986) . ........... 2 8.8 - -
<p-Toluidine (106-45-0] —
Skin (1986) .. .......... 2A2 8.8A2 - -

Toluol. see Toluene
Toxaphene, see Chiorinated camphene

Tributyl phosphate

{126-73-8) {1936). . ....... 0.2 22 - -
Trichioroacetic acid

|76-03-9) (1980) . ... ... . 1 6.7 - -
1,2,4-Trichlorobenzene

1120-82-3) (1978). ...... .. C5 c37 . - -

1.1,1-Trichloroethane, see Methyl chioroform
«at,12-Trichloroethane

179-00-5] — Skin (1586) . . 10 55 - -
<ssTrichloroethyiene

[79-01-6) (1984) ......... 50 269 200 1070
Trichlorofluoromethane RRCE

[75-69-4] (1982) ......... “C 1000 C 5620 - -
Trichloramethane. see Chloroform -
Trichloranaphthalene .

[1321-65-9] — Skin {1986) . ) 5 - -

Trichloronitromethane, see Chloruptcnn
1,2.3-Trichloropropane

[96-18-4] — Skin (1987 ... 10 60 - -
1,1.2-Tnchioro-1,2,2-

trifluoroethane

[76-13-1] (1976) ......... 1000 7670 1250 9580

Tricyclohexyttin hydroxide, see Cyhexatin
Tridymite, see Silica — Crystaline

Triethylarmine

[121-44-8) (1983) . .. ..... 10 41 15 62
Triiugrobromomethane

[75-63-8| (1986) ......... 1000 6090 - -
Trimellitic anhydride

1552.30-7) (1961). . . ... 0.005 0.039 - -
Tnmethylamine

(75-50-3) (1983 ... ... ... 10 24 15 36
Trimethyl benzene

[25651-13-7) (1987) . ... ... 25 123 - -
Trimethyl phosphite

[121-459] (1986) ........ 2 10 - -

2,4.6-Trinitrophenol, see Picric acid
2,4,6-Trinitrophenylmethyinitramine, see Tetryl
-2 4,6-Tnnitrotoluene (TNT)
[118-96-7] — Skin {1986) . . - 0.5 - -
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ADOPTED VALUES

TWA STEL
Substancs [CAS A ppm* MQ/mM*™ ppm” mg/md>
Triorthocresyl phosphate
(78-30-8) — Skin (1986) ... - Q.1 - -
Tr'phenyl aming {603-34-9
............... - 5 - -

Tmhenyl phosphate

[115-86-6} (1986) . .. ... ... - 3 - -
Tripofi, see Silica— Crystaline
Tungsten [7440.33-7], as W

Insoluble compounds (1976) - 5 - 10
Soluble compounds {1975) . - 1 — 3
Turpentine [8006-64-2] (1987) 100 556 - =

eUranium (natural) |7440-61-1)
Soluble & insoluble

compounds, as U (1978) . - 0.2 ' - 0.6
n-Valeraidehyde
[110-62-3) (1978). .. .. ... 50 176 - -

Vanadium, as V,0g[1314-82-1]
Respirable dust &

fume (1982).......... - 0.05 - -
Vegetable 0il mists™ (1972) - 10 — -
«Viny! acetate [108-05-4} (1976) 10 35 20 70
Vinyl benzene. see Styrene ‘
sa\/inyl bromide
1533-60-2] {1960) . . .. 5A2 22A2 - -

eaVinyt chloride |75- - 4] (1980) 5A1 13,A1 - -
Vinyl cyanide, see Acrylonitrile
sVinyl cyclohexene dioxide

1106-87-6) — Skin (1977) . .. 10,A2  57,A2 - -
se\inylidene chloride
[75-35-4) (1988) . . .. 5 20 20 79
Vinyt toluene
{25013 15-4) (1981) . . . 50 242 100 483
*VM & P Naphtha
[B032-32.4] (1987) . . .... 300 1370 - -
Warlarin [81-81-2 (1987). ... - 0.1 - -
Welding fumes .
(NOCe#) a7y . .. ... - 5,82 - -

*Wood dust (certain hard
woods as beech & oak}

(e8) ........... ... - 1 - -
= Soft wood {1981} .. . .. - 5 - 10
<Xylene [1330-20-7; 95-47-6;
108-38-3; 106-42-3] (g-, m-,
p-isomers) (1976 . ... ... 100 434 150 651
m-Xylene a,a'-diamine
[1477.55.0f — Skin {1977 . . - co1 -
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ADOPTED VALUES
TWA STEL
Substance [CAS 1 ppw mg/m™ ppm® mg/m

*<Xyligine (mixed isomers)
1'300-73-8) — Skt (1990) .. 0.5A2 2.5,A2 - -
Yitrium (7440-65-5) metal &

compounds, as Y (1988) . - 1 - -
Zinc chioride fume
[7848-05-T) (1976) . .. . ... - 1 - 2
esZinc chromates

{13530-65-9; 1103-96-9,

37200235}, as Cr (1968} .. - 0.01A1 - -
Zinc oxide 11314-13-2

Fume (1976} .. ......... - 5 - 10

Dust(1978)............ - 10" - -
Zirconium [7440-67.7) and

compounds, as Zr (1976) - 5 - 10

SPECIAL NOTICE

On page 39, under "Notice of Intended
Changes,” the carcinogen designation
for Benzene shouéd read "A1" under both
"ppm” and "mg/m>."

Please change the entry for Benzene to
read

t8enzene [71-43-2] — Skin 0.1,A1 03A1 — —

NOTICE OF INTENDED CHANGES
{for 1990-91)

These substances, with their corresponding values, comprise
those for which either a limit has been proposed for the first time,
or for which a changae in the “‘Adopted™ listing has been proposed.
in both cases, the proposed limits should be considered trial limits
that will remain in the listing for a period of at least two years.
If, after two years no evidence comaes to light that questions the
appropriateness of the values herein, the values will be recon-
sidered for the “*Adopted” list. Documentation is available for each
of these substances.

TWA | OSTEL
Substance [CAS #] ppm” mg/m3” ppm® mg/m3*

{Benzene [71-43-2)-Skin. 0.1.Af  0.3,Af - -
{Cadmium (7440-43-9) and

compounds, as Cd .. —  0.01,A2, Total Dust
0.002,A2, Respirable fractionw

Calcium chromate

{13765-19-0], as Cr ... — 0.001,A2 - -
Calcium sificate (synthetic)
1344952 ..... ... - 10 - -
{Caprolactam [105-60-2)
OQust................ - 1 - 3
Vapor ............... 5 28 10 46
Chloroacetyt chionde
(79-04-9] —Skin . ... .. 0.05 023 015 0.69
Chiorobenzene (108-30-7) 10 46 - -
2-Chloropropionic acid
[598-78-7]—Skin . . ... 0.1 0.44 - -
1,1-Dimethylhydrazine
[57-14-7) —Skin .. ... 0.01,A2 0.025,A2 - -
tEpichiorohydrin
[106-89-8]—Skin ... 0.1,A2 0.35A2 - -
tEthyl bromide
{74-96-4] —Skin ... ... 5.A2 2.A2 - -
Formaldehyde [50-00-0). C 0.3.A2 € 0.37,A2 - -
Formic acid [64-18-6}. . .. 5 9.4 10 19

Graphite (all forms except
graphite fibers)

(7782-42.5) . ........ -
tHeptachior and heptachior
epoxide [76-44-8] —
Skin .. .. . ...

2 4 Respiratle dust

0.05.A2 -
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TWA STEL

Substance [CAS 41 ppm” mg/m> ppm* mg/m*
tHexachlorgethane .
67721] ............ 1.A2  9.7.A2 - -
Hydrazine {302-01-2) —
Skin ........ . ..... 0.01,A2 0.013,A2 - -
Lead chromate [7758-97-6}
asPb............. . — 0.05.A2 - -
asCr............. . — 0.012,A2 - -
14.4°-Methylene
bis(2-chioroaniline)
{101-14-4| —~Skin .. .. At Al - -
Methy! hydrazine
[60-34-4} ~Skin . ... .. 0.01,A2 0.019,A2 - -
Morpholine [110-91-8] —
Skin ... ..., 20 Ial - -
Nickel {7440-02-0) ’
Metal ............... —  0.05A1 - -
insoluble compounds, )
asNi ... ......... —  0.05A1 - -
Soluble compounds,
0.05,A1 - -

asN ... .-
Nicke! carbonyl . B
{13463-39-3], as Ni. ..".
Nickel sulfide roasting. -
fume & dust, as NI . .. - Delete fisting; nicke! listing above applies.
tNitromethane (75-52-5] .. 20 50 - -
Pentachloronitrobenzene

Delete fisting; nickel listing above applies.

[82-68-8} ............ - 0.5 - -
tPerfluoroisobutylene

[382-21-8) ... ....... c001 (Co0.082 - -
m-Phenylenediamine

[108-45-2) .. ... ... - 0.1 - -
o-Phenylenediamine

[95-54-5) ... ... ..... - 01A2 - -
p-Phenylenediaming

{106-50-3) .... ... .. - 0.1 - -
Phenythydrazine

{100-83-0] —Skin ... .. 0.1,A2 0.44A2 - -
Silica fume (amerphous)

[69012-64-2] .. ... ... — 0.2, Respirable dust 1w
1Silica, fused (amorphous)

|60676-86-0) .. ....... - 0.1,9 Resipirable dust
Strontium chromate

|7789-06-2]. as Cr .. .. — 0.001A2 - -
Tin, organic compounds,

as Sn—Skin.......... —_ 0.1 - 0.2
{Triethanolamine {102-71-6) 0.5.A2  3.1,A2 - -

ADOPTED APPENDICES

APPENDIX A
Carcinogens

The Chemical Substances Threshold Limit Values Commiftee
classifies certain substances found in the occupatiorial environ-
ment as either confirmed or suspected human carcinogens, The
present listing of substances that have been identified as car-
cinogens takes two forms: those for which a TLV has been as-
signed and those for which environmental and exposure
conditions have not been sufficiently defined to assign a TLV.
Where a TLV has been assigned, it does not necassarily imply
the existence of a biolcgical threshold; however, if expasures are
controlled to this level, we would not expect to see a measur-
able increase in cancer incidence or mortality.

The TLV Committee considers information from the follow-
ing kinds of studies to be indicators of a substance’s potential
to be a carcinogen in humans: epidemiology studies, toxicology
studies, and, to a lesser extent, case historiea. Scientific debate
over the existence of biclogical thresholds for carcinogens is un-
likely to be resolved in the near future. Because of the long fa-
tent period for many carcinogens, and for ethical reasons, it is
often impossible to base timely risk-management decisions on
resuits from human studies.

In order to reccgnize the qualitative differences in research
results, two categones of carcinogens are designated in this
booklet:

A1—Confirmed Human Carcinogens. Substances, or sub-
stances associated with industrial processes, recog-
nized to have carcinogenic potential.

and

A2 — Suspectad Human Carcinogens. Chemical substances,
or substances associated with industrial processes,
which are suspect of inducing cancer, based on either
limited epidemiological evidence or demonstration of
carcinogenesis in one or mere animal species by ap-
propriate methods.

Exposures to carcinogens must be kept to a minimum. Workers
exposed to A1 carcinogens without a TLV should be properly
equipped to eliminata to the fullest extent possible all exposure
to the carcinogen. For A1 carcinogens with a TLV and for A2 car-
cinogens, worker exposure by all routes should be carefully con-
trolled to levels as low as reasonably achievable (ALARA) below
the TLV. Please see the Documentation of the Threshold Limit
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Values, Appendix A, *'identification and Classitication of Carcino-
gens, " for a more comglete description and derivation of these
designations.

APPENDIX B
Substances of Variable Composition

B1. Polytelrafivorcethylene” decempasition products. Thermal decom-
position of the fluorocarbon chain in air leads to the formation
of oxidized products containing carbon, fluorine, and oxygen. Be-
cause these products decomposa in part by hydrolysis in alka-
line solution, they can be quantitatively determined in air as
fiuoride to provide an index of exposure. No TLV is recommended
pending determination of the toxicity of the products, but air con-
centration should be minimal. (“Trade names: Aigofion, Fluan,
Teflon, Tetran)

82. Welding Fumes — Total Particulate (NOCy»
TLV-TWA, 5 mg/m?3

Welding fumes cannot be classified simply. The composi-
tion and quantity of both are dependent on the alloy being welded
and the process and electrodes used. Reliable analysis of fumes
cannot be made without considering the nature of the welding
process and system being examined; reactive metals and alloys
such as aluminum and titanium are arc-welded in a protective,
inert atmosphere such as argon. These arcs create relatively little
fume, but they do create an intense radiation which can produce
ozone. Similar processes are used 10 arc-weld steeis, also creating
a relatively low level of fumes. Ferrous alloys also are arc-welded
in oxidizing environments that generate considerable fume and
can produce carbon monoxide instead of ozone. Such fumes
genarally are compased of discreet particies of amorphous stags
containing iron, manganese, silican, and other metallic consti-
tuents depending on the alloy system involved. Chromium and
nickel compounds are found in fumes when stainless steels are
arc-welded. Some coated and flux-cored electrodes are formu-
lated with fluorides and the fumes associated with them can con-
tain significantly more fluorides than oxides. Because of the above
tactors, arc-welding fumes frequently must be tasted for individual
constituents that are likely to be present to determine whether
specific TLVs are exceeded. Conclusions based on total fume
concentration are generally adequate if no toxic elements are
present in welding rod, metal, or metal coating and conditions
are not conduciva to the formation of toxic gases.

Most welding, even with primitive ventilation, does not
produce exposures inside the welding helmet above 5 mg/m?,
That which does, should be controlled.

42

APPENDIX C
Threshold Limit Values for Mixtures

When two or more hazardous substances which act upon
the same organ system are present, their combined effect, rather
than that of either individually, should be given primary consider-
ation. In the absence af information to the contrary, the effects
of the different hazards should be considered as additive. That
ia, if the sum of the following fractions,

c, C. C,
oL,
T, T, T.

exceeds unity, then the threshold limit of the mixture should be
considered as being exceeded. C, indicates the observed at-
mospheric concentration and T, the corresponding threshold
limit (see Example A.1 and B.1).

Exceptions to the above rule may be made when there is
a good reason to befieve that the chief effects of the different
harmful substances are not in fact additive, but independent as
when purely local effects on difterent organs ol the body are
produced by the various components of the mixture. In such cases
the threshold limit ordinarily is exceeded only when al least one
membear of the series (C,/T, + or + CJT,, elc.) itself has a
value exceeding unity (see Example B.1).

Synergistic action or potentiation may cccur with some com-
binations of atmospheric contaminants. Such cases at present
must be determined individually. Potentiating or synergistic agents
are not necessarily harmful by themselives. Potentiating etlects
of exposure to such agents by routes other than that of inhala-
tion are also possible, 8.g., imbibed alcohol and inhaled narcot-
ic (trichloroethylene). Potentiation is characteristicaily exhibited
at high concentrations, less probably at fow.

When a given operation or process characteristicaily emits
a number of harmful dusts, fumes, vapors or gases, it will fre-
quently be only feasible to attempt to evaluate the hazard by
measurement of a single substance. In such casas, the threshold
limit used for this substance should be reduced by a suitabie fac-
tor, the magnitude of which will depend on the number, toxicity,
and relative quantity of the other contaminants ordinarily present.

Examples of processes that are typically associated with two
or more harmiul atmospheric contaminants are welding, automo-
bile repair, blasting, painting, lacquering, certain foundry opera-
tions, diesal exhausts, etc.

Examples of TLVs for Mixturss

A. Additive effecs. The following formulae apply only when the com-
ponents in a mixture have similar toxicologic effects; they should
not be used for mixtures with widely differing reactivities, e.g.,
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hydrogen cyanide and sulfur dioxide. In such case, the formula

for Independent Effects (B) should be used.

1. General case, where air is analyzed for @ach component, the
TLV of mixture. =

C, C, C.
T + T, + T_, =]

Note: it i3 essential that the atmosphere be analyzed both qualita-
tively and quantitatively for each component present in order to
evaluate compliance or noncompliance with this calculated TLV.

Example A.1: Air contains 400 ppm of acetone (TLV, 750 ppm),
150 ppm of sec-butyl acetate (TLV, 200 ppm) and 100 ppm of
methyl ethe] ketone (TLV, 200 ppm).

Atmaospheric concentration of mixture = 400 + 150 + 100 = 650
ppm of mixture.

m 150 Iw ‘.'. p N
—_— —_—  ——— . 5 = 1.7
7 + 2 2 9.53 +075+0 1.78

Threshold Limit is excesded.

2. Special case when the'source of comaminant is a liquid mix-
ture and the atmospheric composition is assumed to be simi-
lar to that of the original material, e.g., on a time-weighted
average exposure basis, all of the liquid (solvent) mixture even-
tually evaporates. When the percent composition (by weight)
of the liquid mixture is known, the TLVs of the constituenis
must be listed in mg/m3. TLV of mixture =

1
3 fy f f,
— — — ..
v, © v, T T, LV,

Note: In order to evaluate compliance with this TLV, tield sam-

pling instruments should be calibrated, in the laboratory, for

response to this specific quantitative and qualitative air-vapor
mixture, and also fo fractional concentrations of this mixture,

e.g., 1/2the TLV; 1/10the TLV; 2 x the TLV; 10 x the TLV;

etc.)

Example A.2: Liquid comains (by weight):

50% heptane: TLY = 400 ppm or 1600 mg/m’

1 mg/m? = 0.25 ppm
30% methy! chforoform: TLV = 350 ppm or 1900 mg/m*
{ mg/m? = 0.18 ppm
20% perchloroethylene: TLV = 50 ppm or 335 mg/m®
1 mg/m? = 0.15 ppm
1
0.5 0.3 0.2

=y ==
1600 1900 335

f,

TLV of Mixture =

44

i
0.00031 + 0.00016 + 0.0006
1
= "p.00107

= 935 mg/m’

of this mixture
50% or (935)(0.5) = 468 mg/m* is heptane
30% or (935)(0.3) = 28] mg/m? is methyl chloroform
20% or (935)(0.2) = 187 mg/m? is perchloroethylenc

These values can be converted to ppm as follows:

heptanc: 468 mg/m' x 0.25 = 117 ppm -
methy] chloroform: 281 mg/m* x 0.18 = 51 ppm
perchioroethylene: 187 mg/m* x 0.15 = 29 ppm

TLV of mixture = 117 + 51 + 29 = 197 ppm, or 935 mg/m?

B. Independent effesls. TLV for mixture =
c, c,

e =l =] ——’—=l;clc.

T, T, T,

Example B.1: Air contains 0.15 mg/m* of lead (TLY, 0.15) and
0.7 mg/m’ of sutfuric acid (TLV, 1).

0.15 0.7
015 5 =07

Threshold fimit is not exceeded.

C. TLV for mixtures of mineral dysts. For mixtures of biologically
active mineral dusts, the general formula for mixtures given
in A.2 may be used.

APPENDIX D

Particle Size-Selective Sampling Criteria for
Airborne Particulate Matter

For chemical substances present in inhaled air as suspen-
sions of solid particles or droplets, the potential hazard depends
on particle size as wel as mass concentration becausa of: 1) effects
of particle size on deposition site within the respiratory tract, and
2) the tendency for many occupational diseases to be associated
with material deposited in particular regions of the respiratory tract.

ACGIH has recommended particle size-selective TLVs for crys-
talline silica for many years in recognition of the well established
association between silicosis and respirable mass concentrations.
It now has embarked on a re-examination of other chemical sub-
stances encountered in particulate form in occupational environ-

s [68SCI01S



ments with the objactive of defining: 1) the size-fraction most closely

associated for each substance with the health effect of concern.

and 2) the mass concentration within that size fraction which shouid
represent the TLV. g )
The Particle Size-Selective TLVs (PSS-TLVs) will be expressed

in three forms, e.g.,

a. Inspirable Particulate Mass TLVs (IPM-TLVs) for those materials
that are harardous when depasited anywhere in the respirato-
ry tract.

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

c. Respirable Particulate Mass TLVs (RPM-TLVs) for those mate-
rials that are hazardous when deposited in the gas-exchange
region.

The three particulate mass fractions described above are defined

in quantitative terms as follows:

a Inspirable Particulate Mass consists of those particles that are
captured aoccording 10 the following collection efficiency regard-
less of sampler onientation with respect to wind direction:

E = 50(1 + exp[-0.06 d,)) £10;
for @ <d,& 100 um
Collection characteristics for d,>100 um are presently
unknown. E is collection efficiency in percent and d, is aero-
dynamic diameter in pm." - -

b. Thoracic Particulate Mass consists of those particies that pene-
trate a separator whose size collection efficiency is described
by a cumulative lognormal function with a median aerodynamic
diameter of 10 um +1.0 xm and with a geometric standard
deviation of 1.5 (£0.1).

c. Respirable Particulate Mass consists of those particies that
penetrate a separalor whose size collection efficiency is
described by a cumulative lognormal function with a median
aerodynamic diameter of 3.5 ;m +0.3 um and with a geometric
standard deviation of 1.5 (4 0.1). This incorporates and clari-
fies the previous ACGIH Respirable Dust Sampling Criteria.

These definitions provide a range of acceptable performance for

each type of size-sefective sampler. Further information is availa-

ble on the background and parformance criteria for these particle
size-selective sampling recommendations.'"

Rafersnces

1. Amorican Conference of Governmental industrial Hygionists: Particle Sze-Selective
Sampling i the Workplace. Pub. No. DB30. ACGIH, Cincinnat, OH (1984).

46

CHEMICAL SUBSTANCES
AND
OTHER ISSUES UNDER STUDY

Information, data especially, and comments are solicited to assist
the Committee in its deliberations and in the possible development
of draft documents. Draft documentations are used by the Com-
mittee to decide what action, if any, to recommend on a given

question.

Chemical Substances
Acetaldehyde 1,2-Dichloroethane
Acetomethyichioride 2,4-D (2,4-Dichlorophenoxy
Acetophenone acetic acid)
Adipic acid 1,3-Dichioropropene
Adiponitrile Dichiorvos
Aluminum alkyls Diethylamine
Arsenic Dimethylamine
Bentonite Dimethyl acetamide
Benzyl! acetate Dimethyl formamide

Borax and boron compounds
Bromine
Bromine pentafluoride
Bromochloromethane
Bromodichloromethane
Bromoform
1,2,3,4-Butanetetracarboxytic
acid
n-Butyl acetate
n-Butyl glycidyl ether (BGE)
2-1-Butylazo-2-hydroxy-5-
methylhexane
Carbon disulfide
Carbon monoxide
Chiorodiphenyls
(429% & 549% chlorine)
Chromium
Chrysene
Cobalt
Copper fume
Cristobalite
Cyanamide
Cyanides
Diatomaceous earth
Dichlorocyclopentadiene
Dichlorodiphenyl sulfone
1,1-Dichloroethane

Dimethyl disultide
Dinitrotoluene

Emery

EPN

2-Ethyl hexanoic acid
Fibrous glass dust
Gallium arsenide
Gasoline (unleaded)
Glutaraldehyde

Glycol ethers

Graphite fibers
Hexachlarobenzene
Hexachlorocyclopentadiene
Hexamethylene diamine
Hydrogen bromide

Jet, petroleum, and diesel fuels
Inorganic lead

Kaokin

Malathion

Manganese

Man-made mineral fibers
Mercury
2-Methoxyethanol

Methyl bromide
Methylene chloride
Methylene diamine
4,4'-Methylene dianiline
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Methy! tert-butyt ether Tantalum
Mineral spirits Terphenyls
Naled Terephthalic acid
Particulates Not Otherwise 1,1,2,2-Tetrachioroethane

Classified (PNOC) Tetrakis (hydroxymethyl)
Pentachlorophenol phasphonium chioride
2,4-Pentanedione Tetrakis (hydroxymethyf)
Perchicroethytene phosphonium sulfate
Perfite Tetranitromethane
Persulfates . Tetrasodium pyrophosphate
Petroleum solvents « s+ Tobacco smoke
Phosphale (‘mdudlng mmung) Toluene

Trichloroethylene
Propyieno dichloride Tridymite
Siiane Triethylamine
Silica, fumed (amorphous) ) Trimeliitic anhydride
Silica, fused {amorphous) Trona
Sutfur monochioride Vinyl cyclchexene
Sulfur tetrafluoride Uranium
Sulfury! fluoride
Other |ssues

1. Excursion limit and Short-Term Exposure Limit (STEL).

2. A working group has been formed to review classification sys-
tems for carcinogens that are used by other organiza-

tions/agencies.
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