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1I.

THRESHOLD LIMIT VALUES OF ATMOSPEERIC CONTAMINANTS
IN PLACES OF EMPLOYMENT

SCOPE; PURPOSE; AVAILABILITY OF PERTINENT REFERENCES

Scope: This information bulletin applies to all places of employ-
ment in Texas. It does not cover maximum permissible
concentrations of rsdiocactive materials or the minimum
environmental sanitation requirements, nor does it include
measures required for control of community external air
pollution or air pollution nuisances.

Purpose: The purpose of this regulstionis to present to employers
the recommended maximum average atmospheric concentrstion
of contaminants to which they are permitted to expose
employees during sn eight-hour working day in their
places of employment, including industrial estsblishments.

Defintcions:

1. Industrial Establishment i{s defined to mean an instit-
ution, a place, building or location related to manufactures
or to the product of industry or labor.

2. Places of Employment {s defined to mean any place vhere
two or more persons sre directly or indirectly employed

by another for direct or indirect gain or profit.

Pertinent References: Copies of related laws, regulstions, opinicns
of the Attorney Genersl of Texas, and Advisory Standards
currently applicable will be provided to any citizen of
Texas upon request.

APPLICABILITY OF FIGURES LISTED HEREIN

Threshold limit values refer to airborme concentrations of substances

snd represent conditions under vhich it is believed that nearly sll
vorkers may be repestedly exposed day after day without adverse sffect.
Becsuse of wide variation in ind{vidual susceptibility, however, a

small percentage of vorkers msy experience discomfort from some substances

at concentrations at or below the thrashold limit, a smaller percentage

may be affected more seriously by aggravation of a pre-existing condition
or by development of an occupational illness.

Sizple tests are nov svailable (J. Occup. Med, 9, 537, 1967; Ann. N.Y.
Acad. Sci., 151 Art. 2, p. 968, 1968) that may be used to detect those
individuals hypersusceptible to s variety of industrial chemicals
(respirstory irritants, hemolytic chemicals, organic isocyanates, carbon
disulfide). These tests may be used to screen out by sppropriate job
placement the hyperreactive vorker and thus in effect improve this
“"coverage" of the TLV's, :



III.

Threshold limit values refer to time-veighted concentrations for a

7 or 8-hour workday and a 40-hour workweek. They should be used as
guides {n the control of health hazards and should not be used as
fine lines between safe and dangerous concentrations. (Exceptions
are the substances listed {n Appendices A and E and those substances
designated vith a "C" or Ceiling value, Appendix C.)

Time veighted sverages permit excursions above the limit provided
they are compensated by equivalent excursions below the limit during
the workday. In some instances it may be permissible to calculate
the average concentration for a workweek rather than for a workday.
The degree of permissible excursion is related to the magnitude of
the threshold limit value of s particular substance as given in
Appendix C. The relationship between threshold limit and permissible
excursion {a a rule of thumb and in certain cases may not apply. The
amount by which threshold limits may be exceeded for short periods
without injury to health depends upon a nmumber of factors such as the
aature of the contaminant, whether very high concentrations--even for
short periods--produce scute poisoning, whether the effects are cumul-
ative, the frequency with which high concentrations occur, and the
duration of such periods. All factors must be taken into consideration
in arriving at decision as to whether a hazardous condition exists.

SOURCE

Threshold limits are based on the best available informsation from
industrisl experience, from experimental human and animgl studies,
and, vhen possible, from a combination of the three. The basis on
vhich the values are established may differ from substance to
substance; protection against impairment of bealth 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 committee holds to the opinion that limits based on physical
{rritatiocn should be considered no less binding than those based on
physical impairment. There is increasing evidence that physical
irrictation may initiate, promote or accelerate physical impairment
through interaction with other chemical or diclogic agents.

In spite of the fact that serious injury is not believed likely as
a result of exposure to the threshold limit concentrations, the °
best practice is to maintain concentrations of all atmospheric
contaminants as low as is practical.

These limits are fntended for use in the practice of industrial

hygiene and should be interpreted and applied only by a person trained
{n this discipline. They are not intended for use, or for modification
for use, (1) as a relative index of hazard or toxicity, (2) in the
evaluation or control of community air pollution or air pollutied’
nuisances, (3) in estimating the toxic potential or contimuous uninter-
rupted exposures, (4) as proof or disproof of an existing disease_or __ .
physical conditions, or (5) for adoption by countries whose working
conditions differ from those in the United Scates of America and vhere
substances and processes differ, '
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VI.

ViI.

DOCUMENTATION OF THRESHOLD LIMIT VALUES

A separate companion piece to the TLVa {3 issued by ACGIE under this
title. This publication gives the pertinent scientific {nformation
and data with reference to literature sources, that wvere used to base
esch limit, Each documentation also contains s statement defining the
type of response sgainst vhich the limit is safeguarding the worker.
For a better understanding of the TLVs {t {s essential that the
Documentation be consulted vhen the TLVs are being used.

CEILING vs TIME-WEIGHTED AVERAGE LIMITS

Although the time-weighted average concentration provides the most
satisfactory, practical way of monitoring sirborne agents for compliance
with the limits, there are certain substances for which {t {s inappro-
priate. In the latter group are substances vhich are predominantly fast
acting snd vhose threshold limit {s more appropristsly based on this
particular response, Substances with this type of response are best
controlled by a ceiling “C" li{mit that should not be exceeded. It is
implicit {n thess definitions that the manner of sampling to determine
compliance with the limits for each group must differ; a single brief
sample, that is spplicable to a "C" limit, is not appropriate to the
time-weighted limit; here, a sufficient pumber of samples are needed to
permit a time-weighted average concentration throughout a complete
cycle of operatiouns or throughout the work shift.

Whereas the celling limit places a definite boundary which concen-
trations should not be permitted to exceed, the time-weighted average
limit requires an explicit limit to the excursions that are permissible
above the listed values. The magnitude of these excursions may be
pegged to the magnitude of the threshold limit by an appropriate factor
shown in Appendix C. It should be noted that the same factors are used
by the Committee in making a judgment whether to include or exclude a
substance for a "C" listing.

""SKIN" NOTATION

Listed substances followed by the designation "Skin" refer to the
potential contribution to the over-all exposure by the cutaneous route
including micous membranes and eye, either by airborme, or more part-
iculsrly, by direct contact with the substance. Vehicles can altar
skin absorption. This attention-calling designation is intended to
suggest appropriste measures for the prevention of cutanecus absorption
so that the threshold limit {s not invalidated.

MIXTURES

Special consideration should be given also to the applicaticn of the
TLVs {n assessing the health hazards which may be associated with
exposure to mixtures of two or more substances. A brief discussion of

- basic considerations involved in developing threshold limit values for

mixtures, and methods for their development, amplified by specific
examples are given {n Appendix B, .

.
- t
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VIII.

IX.

X.

NUISANCE DUSTS

In contrast to fibrogenic dusts which cause scar tissue to be formed
in lungs vhen inhsled in excessive smounts, so-called "nuisance! dusts
hava a long history of little adverse effect oo lungs and do not produce
significant organic dissasa or toxic affect when exposures are kept
under reasonable control. The nuisance dusts have alsc been called
(biologically) "inert" dusts, but the latter term ia insppropriate to
the extent that there is no dust which does not evoke some cellular
response in the lung when inhaled in sufficient smount. However, the
lung-tissue reaction caused by inhalation of ouisance dusts has the
following characteristics: 1) The architecture of the air spaces
remains intact. 2) Collagen (scar tissue) {s not formed to a signif-
icent axtent. 3) The tissue reaction {s potentially reversible.

Excessive concentrations of nuisance dusts in the workroom air may
seriously reduce visibility (iron oxide), may cause unpleasant deposits
_in the eyes, ears and nasal passages (Portland Cement dust), or cause
injury to the skin or mucous membranes by chemical or mechanical action

““per se or by the rigorous skin cleansing procedures necessary for their

removal.

A threshold limit of 10 n;/Ma, or 30 mppcf, of total dust <12 §10,,
vhichever 4{s less, is recommended for substances in these categories
and for which no specific threshold limits have been assigned. This
limit, for a normal workday, does not apply to brief exposures at
higher concentrations., Neither does it apply to those substances which
way cause physiologic impairment at lower concentratioms but for which
a threshold limit has not yat been adopted. Some "inert' particulates
are given in Appendix D.

SIMPLE ASPHYXIANTS - "INERT" GASES OR VAPORS

A number of gases and vapors, when present in high concentrations in
sir, act primarily as simple asphyxiants without other significant
physiologic effects. A TLV may not be recommended for each simple
asphyxiant becsuse the limiting factor is the available oxygen. The
minimal oxygen cootent should be 18 percent by volume under normal
atzospheric pressure (equivalent to & partial pressure, p0; of 135 mm
Hg). Atmospheres deficient in 0; do not provide adequate varnins and
most simple asphyxiants are ordorless. Several simple asphyxiants
present an explosion hazard., Account should be taken of this factor
‘in limiting the concentration of the asphyxiasnt. Specific examples
are listed in Appendix E.

- PHYSICAL FACTORS
It {s recognized that such physical factors as heat, ultraviolet and

ifonizing radiation, bhumidity, abnormsal pressure (altitude) and the like
_may. place added stress on the body so that the effects from exposure at

' a threshold limit may be eltered. Most of thcsc ;trellcs asct adversely
“"to incresse the toxic response of a substance. Althcuzh most threshold

limits have built-in safety factors to guard against adverse effects to
-moderate devistions from normal environments, the safety factors of most

-d -
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substances are not of such a magnitude as to take care of gross devia-
tions, For example, continuous work at temperatures above 90° F or
over-time extending the workweek more than 25%, might be considered
gross deviations. In such instances judgment must be exercised in the
proper adjustments of the threshold limit values.

"NOTICE OF INTENT"

At the beginning of each year, proposed actions of the Committee for
the forthcoming year are issued in the form of a "Notice of Intent.”
This Notice provides not only an opportunity for comment, but solicits
suggestions of substances to be added to the list. The suggestions

"should be accompanied by substantiating evidence. The list of Intended

Changes follows the Adopted Values in the TLV booklet.

AS LEGISLATIVE CODE

The Conference recognires that the TLVs may be adopted in legislative
codes and regulations. If so used, the intent of the concepts contained
in the Preface should be maintained and provisions should be made to
keep the list current. These values are reviewed ansually by the
Comnittee on Threshold Limits for revision or additions, as further
information becomes available.



XI11.

ADOPTED VALUES (Gases, Vapors, Toxic Dusta, Pumes and Migts)

(In Alphabetical Order)

Substance

Ab.te Letds ettt e s et st eIRssstotonsRoesReDas R
Acetaldehyde ...cciivevrnccrrasrcccsncsansinsess
Acetic 8CLd ...vceececronntsctecserrssisccnenans
Acetic anhydride ......ccccoecevanrcnsnncasennns
ACEBLONE .. srcevvvevsncsasonertssscsensassssssmore
Acetonitrile .....icivvecnsrecrcscncccranssncnns
ACetYlene . ..iiiciecacrsrsnocrocasatevsaosasannas
Acetylene dichloride, see 1, 2-
Dichloroethylene ...ccoceveveavececcscascancas
Acetylene tetrabromide .........cc0rt0cevecnsies
Acroledn ,..iirnriericeissatencrianessanccnssnne
AcrylﬂidG-Skin e CBORPCEGOIILIINOEONNOEOIQIEOEIOIBROERSEOTS
lcrylonitrill'Skin Cesescsesersescossasssetsesane
Aldrin'Skiﬂ R RN NI N SIS S A WA SIS AP AT WP ST S 1Y
Allyl alcohol-Skin ....cccvveesnvaccnnrsnnnsansns
Allyl chloride .....covcuisvencvoarvncsnonannsans
Allyl glycidyl ether (AGE) ....cvvvevenvenccnnss
Allyl propyl disulfide ......cco0veeveescanccnas
Allunduﬂl (A1203) t4eesucseses et st et sesrseerae
2-Amincethanol, see Ethanclamine ........000000:
2-AninopyTidine ....cciceececroretnsisiacsannnsne
T 5
Ammonium sulfamate (AMDACE) ......ccoevvernonnns
D-ADYl GCRLALE ....vveervorssssvssnsrscnncansnoe
gsec-Amyl ACETELE .....cirecncencnsinaccssernonne
Aniline°5kin PE0 0 S PRBE0NN IS IIRNIRTIEIOOGIOIPCEERIOIOIOROERECETLES
Anisidine (o, p-isomers)-Skin .....cccv0vvaacres
Antimony & Compounds (as Sb) ....cvivveessnncanns
ANTU (alpha nsphthyl thiocures) .....cecvenvcense
Argoﬂ S 0000000 e 00N PLELLAEsOINIEIEIBNRIBIOERNOEILES
Arsenic & Compounds (88 AS) ......ccocevevnvanss
ATSING ....covvcovroannresnanncctcnnasessnsannns

AzinphOI'Mthyl'Skin Voo sssssss et eserssetas e

.Barium (soluble compounds) ......ccocenecnnconss

Benzene (benzol)=SKil ..cocvvecreersscronccrscas
Binzidinl-Skiﬂ SeO PP OLEes s Pss s VSIS IRNRRIBROERIERTS
p-Benzoquinone, see Quinone .......c 000000000000
Benzoyl peroxide .......ccccecvcnoncrcnsnisocnes
Benzyl chloride ....ovcvvcucvecccestcosonsernnee
uryllim e 0L IPIPEP I IL RGN LNIIILIELOIOIENIIOEIRUEESIDNS
Biphenyl, see Diphenyl ......c:iccevecinccnscnas
Bisphenol A, see Diglycidyl ether ........ccc000
Boron 0X1d@ ...cvecivacorrescnrsrencccrssrsnases
Boron tribromide .....c.iccciascarencincrncreasas

C Boron ctrifluoride R Ry

-6 -
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Substance A ppm

BromiNe ..cescecesesoscosssnccsrascnvssasssonses 0
Bromine pentafluoride .....c.cccccvcneccrcrncns, 0.
Bromoform=SKin ..e.cieeicercracscccsscescsacnnss 0
Butadiene (1, 3-butadiene) .......cec0000000e00. 1,000
Butanethiol, see Butyl mercaptdn ....ceevieeess .-
2-BULANOBE ...c.ivecceserosenssscavacsvacsscnsss 200
2-Butoxy ethanol (Butyl Cellosolve)-Skin ...... 50
Butyl acetate (n-butyl acetate) ....cccecciecese 150
sec-Butyl acetate ..........c0c000. csesscccnnsan 200
tert-Butyl SCELALE ...c.civcerrrorrtacsnoscacsas 200
Butyl alecobol ....cciciciiiiinrarianncrsrnsanaa 100
sec-Butyl alcohol ..eceiienrnnrnrrecncsnscensna, 150
tert-Butyl alcohol .....uiuvnnnns tesseseasrsanee 100
Butylamineg=Skin ...ccvceasiecicnccnosertsrscnnas S
tert-Butyl chromate (as CrO3)-Skin .........v0., .-
n-Butyl glycidyl ether (BGE) .....coevecesnsness 50
Butyl METCAPLAN ..cntirrerrorsonscrsaannssscnans 0.5
p-tert-Butyltoluene ......c.ccvvvicercnccncanss, 10

Cadmium (Metal dust and soluble salts) ......... .-

Cadmium oxide fume (88 Cd) .....cccovnvececesans .-

Calcium carbonafe ...cvvevivsccsassconcnnsencens -
Calcium aTSEDALE .. .cocvvverrcccnroossossenccnas -
Calcium oxide ...ceccvvvnevenronnnsune crseensree --
Camphor (Synthetic) ......oiiveervesarsaconnonas 2
Carbaryl (Sevin L .-
Carbon Dlack ....veevveicerssssscenrsoscncossone .-

Carbon dioxide ......ccoivevrsvionscesancscceeasss 5,000
Carbon disulfide~SkiB ..ccveredioncrssnscnconnne 20

Carbon monoxide ....ccveecevnenvencnsns eesrenene 50
Carbon tetrachloride-Skin ....ccevvevvevencnccnss 10
Cellulose (paper fibel) .....vovivenrcnecccceens -
ChlordlnC°Skin PP E I I ITINCIIPINEGETRIPOOEITATOESIER OGS -

Chlorinated camphene-Skin ......cc0vc0venvnrenns --
Chlorinated diphenyl oxide .....ccocovvvevcearens .-
Chlorin‘ €8 00 C 0P ePRER0R0PNIEIILIOIRORRRIOOIRIOERTRTSLESE 1
Chlorin. dio:id. 60400 sasssces et rsensseset 0
Chlorine trifluoride .......cciveveivenccncansss 0
Chloroscetaldehyde .......ccvceviversnconiennans 1
ec-Chloroacetophenone (phenacylchloride) ....... 0

5

Chlorobenzene (monochlorobenzene) .....c..ccvene 7
o-Chlorobenzylidene malononitrile (OCBM) ....... 0.05
Chlorobromomethane ....ccoveeveccoosscnssccossne 200
2-Chloro-1l, 3-butadiene, see Chloroprene ....... .-

Chlorodiphenyl (42% Chlorine)-Skin ....ccvecees. .-
Chlorodiphenyl (54% Chlorine)-Skin ......cccees. .-
1-Chlore, 2, 3-epoxypropans, see

Epichlorhydrin .icevevvvevecrccsncocnaccccesns -
2-Chloroethancl, see Ethylene chlorohydrin ..... L --
Chloroethylene, see Vinyl choride ..........cc... -

-7 -



Substance

Chloroform (trichloromethane)
1-Ch10oT0-1-NitTOPTOPARE ..vcvvevrrovecensacsnnns
Chloroplerid (uiieiceesnresaremensosvssnsosnssas
Chloroprene (2-chloro-1, 3-butadiene)-Skin .....
Chromic acid and chromates (a3 Cr03) ...........
Chromium, sol. chromic, chromcus salts as Cr ..,
Metal & insol. a8lts ......ccvevncctnnnnsacnens
Coal tar pitch volatiles (benzene soluble frac-
tion) anthracane, BaP, phenanthrene, acridine,
chrysene, PYT@NE) ....ccviveerccvsraconsansenne
Cobalt, metal fuma & dust ......cco00ve0evvenvass
Copper fume ......
Dusts and Mists .......cco0nccvevveane
Corundum (A12°3) St esssgss sttt s et TeINIIIOIENIOISBETSTTS
Cotton dust (raw) .......c.e..
Crag” herbilcide ...ccvvvevveeccsnecevonnsacanses
Cresol (all {somers) - Skin .....cccecvevceccone
Crotonaldehyde ......cccccvevevncannarenaacanans
Cumene=-Skin ....oc0cvesese
Cyanide (a8 CN)=SKkin ..iccevvoccccnccnncrsnncnes
CYRDOBON .. .vcceecocernsnernnnsoscocsenssansoase
CyclohexXane .....ccvoecevsvonccscsascscssarsnnse
Cyclohexanol .....cceeevevesescncsasencsrsaasons
Cyclohexanone .......ccciceevocroccsacvsnccsnncs
cycloh.m‘ S0 OREPVTELOLTDP LD PRASEOPPOEGO TP INEN S
Cyclopentadiene .......c.ccoievvesonsscencocsnsnans
2’ A-D 20 02000 NP ODRLSPEGONPEIIIRBCEEOROREIPRIBEDNDSE
DDT-Skin 200G CEP I EOEPEIPBNEORGOIORESRPNSIOIOIERBIOERNLEDS
DDVP, see DichloTvos ....iccevennscsscnnvsnsssse
Decaborgne-Skin ....covveveccceccncsnacosscnsose
Demeton =5kin .......0iiv0vrvnnrnnn
Diacetone alcohol (4-hydroxy-4-methyl-2-
PEDLADONE) .ivseccovrcsrrcantacssonasstsacsnos
1, 2-Diaminoethans, sse Ethylenediamine
Diazomethane .....coco0cevvcsnsssesconsns
DibOTBNE .civecevneresescoccercartossscacsncocon
1, 2-Didromoethane (ethylene dibromide)-Skin ...
Dibu:yl Pho.Ph.t. ..‘.l..O0.'0.."0'.0.'!0.....‘.
Dibutylphthalate ......cvvvvcerenccciorrancrsons
D1Ch1°r°.c‘ty1‘n. B S 9SG ED LT EPETESOIELIPOIADEENDRE
O'Dichlorobw.‘. e s ese PO PIOIRIIOIPOEIPIRIEEOERPRREGESIBEOETS
p-nlchloroblﬂm 1000000800000 080000000cs0000
Dichlor“‘f1u°rmthm P SHAE GO P EPEPNOSEPRLREOIOIINSEONLS
1. 3'Dtcb1°r°.s| s-dmthyl hydlﬂtotn tesesssere
1. I'DichIOfoC!hln. SecscsssseestsesarsetsenrsonR Y
1. 2.Dich1°r“thm. PE OO OB OISO RSN ERBALROENPR
1. 2-Di€h10t°‘t571.ﬂ‘ Cesesrsrsssssrsscsstsen e
Dtchlor“thyl .th.t-skin sesecsensercsneateaten e
Dichloromethane, see Methylenechloride .........
Dichloromonofluoromethane ......cccocv0ceseocccs

R RN R N NI A A AN N I N Y

eveecens s

ta0ceossroesnss s

tecssceesssene

ssevrese

eosgscess
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Substance

1, 1-Dichloro-l-nitroethane .........ccecvvsecee
1, 2-Dichloropropane, see Propylenedichloride .,
Dichlorotetrefluoroethane ........covevusevsoans
Pichlorvos (DDVP)=SKEB .vcvvvseacerreosnnoscacos
Dieldrin=Skil ....coveccnerecrerscrasscssesnnans
Diethylamine ........ceoccvvenvioscessvecanseans
Diethylamino ethanol=-Skin ......cvevvvorvoncoens
Diethylene triamine-Skin ......covevceveocavocnss
Diethylether, see Ethyl ether ......cvieciaennes
Difluorodibromomethane .......ccenavvvcsscnnsesnse
Diglycidyl ether (DGE) ..c.cvvvevervrvannccnnnas
Dihydroxybenzene, see Hydroquinone ......cc0u0.
Diisobutyl Retone .cccvevcecscencsccecnsnreseans
Diisopropylamine=-5kin ....cvvveenncconescnesanas
Dimethoxymethane, see Methylal ..........c0v0000
Dimethyl acetamide~Skin ,....ccevvecvrsnrsannene
Diﬂsthyllﬂin. s e s 200 s000ssssecsstnatrntesset e
Dimethylaminobenzene, see Xylidene ........vc...
Dimethylaniline (N-dimethylaniline)-Skin .......
Dimsthylbenzene, see Xylene .....c.cc0vvvcivenes
Dimethyl 1, 2-didbromo-2, 2-dichloroethyl phos-
phate, (Dibrom) .......eveivercesnsesveseanceas
Diﬂlthylfom&nidl'ﬁiﬂ Seesce ot rs PR IGRIERPEIGELTS
2, 6-Dimethylheptanone, see Diisobutyl ketome ..
1, 1-Dimethylhydrazine~-Skin ,...cccvceeescacnces
Dm‘thylph:h‘l‘t. L N R RN R XN RN
Dimethylsulfate-Skin ..ceeevconeoncersoncearocas
Dinitrobenzene (all {socmers)-Skin .........c0000
Dinitro-0-cTe80l-5Kkin ...vcveevervovenrsceansnie

Dinitrotoluln.-&iﬁ LR R RN N I I SN I W I SN Y ’

Dioxane (Diethylene dioxide)-Skin ..cccccveresan
Diphenyl ...iiceceerencnvoceossscssntscnsocasons
Diphenyl amibe .......cceeveetvnrvanssncossaosas
Diphenylmethane difsocyanate (see Mathylene
bisphenyl {socysnate (MDI) .....cocoevvveunsnes
Dipropylene glycol methyl ether-Skin ...........
Di-sec, octyl phthalate (Di-2-ethylhexyl-

phthalete) .....coviecnncnraninrietciacncicnes

Emery RISt R AR AL L R RE R
Endosulfan (Thiodan™)-Skift ,...cicesevcnvosescaes
Endrin‘skin P RN L0000 08¢0 ELIBLIIRIERNEITES
Epichlorhydrin-Skin 200000 0es0ssgres0R et Reas
Em°5kin O R R A R R R R ]
1, 2-Epoxypropens, ses Propyleneoxide ..........
2, 3-Epoxy-l-propanol, see Glycidol ............
E:hm. ‘..0....0.....‘.!.05..l..o...l...l‘.l.ll..

Ethanethiol, see Ethylmercaptan ........co000000

-Ethanolamine ....c.coicceeerscrnssceansososacanns

2-Ethoxyethanol-SkiB ....ccvvveviacercnssssonsas
2-Ethoxyethylacetats (Cellosolve acetate)-Skin .

10
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Substance

Ethyl acetate .......co00cs0000 cecertessssaerenas
Ethyl acrylate-Skin ....cuicoeevcncresvcsnscacens
Ethyl alcohol (ethanol) .......ceveeevsecncosees
Ethylamine ....ccicccerrennccscrcrconccacnnscoanse
Ethyl sec-amyl ketone (5-methyl-3-heptanone) ...
Ethyl benzene .....ccieeeveierissscessnnscsnsons
Ethyl bromide .........icvvnenncess ssssesnesnnae
Ethyl butyl ketone (3-Heptancne) .....esesecvees
Ethyl chloride .....c.ocieninrincnccososacasnanes
Ethyl ether .....ccccvivievcnvesnsccrosvransnscnss
Ethyl formate ....cccveccccerocnacsccenesacosnes
Ethyl mercaptan ...ccevececesroccsscossscasannanss
Ethyl 8111c8te ...ucovirieacrasrssnsssascannsnnnas
Ethylene .....occeinivrcvensesssassecrsssssonsen
Ethylene chlorohydrin-Skin .......cvevvevsusenss
Ethylenediamine ........co0cvenvenceccnssoncccss
Ethylene dibromide, see 1, 2-Dibromoethane ....,
Ethylene dichlozide, see 1, 2-Dichlorocethane ...
Ethylene glycol dinitrate and/or Nitroglycerin-
1173 8
Ethylene glycol monomethyl ether acetate, see
Methyl cellosolve acetate .......crecvvvcevnns
Ethylene imine-Skin ,......c0cvccvencenscsncesas
Ethylene oxide ......cc00vvevecsvnsscoscocscases
Ethylidine chloride, see 1, l-Dichloroethane ..,
N-Ethylmorpholine-5kin .. ...ecvvvvevinvnonncens
Ferbam ...cecveveciacecnssocasonssnancassseonnse
Ferrovanadium dust .......cciervencnsscannnssnane
Fibrous Blass ....evevcevsnocntcenncesnsnransncas
Fluoride (83 F) .....vovevviacacercaconcescaancses
Fluorine 2 00 0PI 000NN IIINEIRISOEEIEIOPIQIGRIOIORRROETSTDS
Fluorotrichloromethane® .......cceosevcvenessnecs
Formaldehyde .....coveevevcacrosccnrsescccasnnns

" Formic acid C R R N Y R R R R R R I W I I I WA WY

FurfuraleSkif ..cicceetnacccciasconsasssassansns
Furfuryl alecohol ...eiicvererercescsnscncosconnsa
CasOliNe ....veessevensoncecscscrenssosvscsansce
Glycerin mist ....cceevvccesersnscscensassornsans
Glycidol (2, 3-Epoxy-l-propanol) .....ccocvveese
Glycol monoethyl ether, see 2-Ethoxyethanol ....

.Graphitca (Synthetde) ...cevnercersecvoccscoscans

Guthion, see Azinphosmethyl .........cccc00c00e
CYPSUR ....cosevenrsacercvtasccasstsvaccacasanns
Hafnium ..cvvecesaveosecnccossscesscvsccooscnsce
Helium ....covevcecocsvsocccovessscssonsossscsnes
Heptachlor=Skin .....oceevssvvccecsccscccrncnncs
Heptane (n-heptane) .....ececveocevcrccsssscacss

" Hexachloroethane=SKif ,...ccecveecsvecososvonnce

Hexachloronaphthalene=-Skin .....ccoccvreuscccacs

.Hexane (n-hexXa8NE) ....icesvsvarascosssssssnrsesns

2-HEXBNONG ...ccevvesncossrcsnsosescesscsssannsse

- 10 -
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Substance

Hexone (Methyl {sobutyl ketone) .......cccceenes
sec-Hexyl ecetate ......cc0vvevinvetccccsasennas
Hydrazine-Skin ....ccocivcnnriensiaransacencoaas
HydZOBeN ...ceceveccrvscccevesnscacrosnenccssane
Hydrogen bromide ......ccucviivvrnencrcoannsncns
Hydrogen chloride ...c.cevivnrveenscocsocceasoanns
Hydrogen cyanide-Skin .......ccivvevcerocnnnnnaa
Hydrogen fluoride ........icevrervencerasnsncnas
Hydrogen peroxXide ...cccevcvreeocsrscrcsoanacsans
Hydrogen selenide .....ovcevatescasersscennsesas
Hydrogen sulfide .....ccvvervrccacorcnsncacccras
Hydroquinome .....cecocvveenscescsnccravcnsovacs
IDA@NE .iceeernnccrsressonnassrscsersssassnscnss
Ind{ium and compounds, 5 IB .....ccevcucarvcccas
Todine ....eccvcevoscccncssssrssccssensecnsssans
Ir“ ond. m‘ e OB PP PO ILEEPIIGLEAECENNOICEOEDPOEEISTS
Iron salts, soluble, 28 P8 ...cccccrnereoracanes
Isoamyl 8CRLALE ....ivcovavercncorssnscnssncnces
Isoamyl alecohol .....cvevnicncvecnccccncoccccsns
Isobutyl 8CeLALE .....ccovicecscracssvscsstscsns
Isobutyl 8lcoBol ..cececrnsicoscrorcrcscssanenns
ISOPhOTONE ...cicveccsocaneonsosvsscsvsscscsncas
ISOPTOPY]l ACRLALER ..civecriescrcsosconssasnsocss
Isopropyl alecohol ....cccvcvecccrccncocnsoonnsas
Isopropylaming ....ccconsvesncoevscsnsccrscnncone
Isopropylether ....ccoeveecrcescrosacacocrsncses
Isopropyl glycidyl ether (IGE) (..vcecvsaccranas
Kaolll ..evvecannosecccccvoanosoosssscsosaoscscs
K't.n' S0P E P OB LTI PP PO IO PI NI PO NOIOSERESSe
Legd ....ccocvceoerrncrcssecscncensesssscrassosis
!‘.d ATSCNALE ....ccvvervsscavsessnsescssesssona
Lm.:oﬂ' C AP B OP B OISO OIEPLDBEEEN OSSP IGEOIPIORENEES OO
Lindm‘-Skin o--‘..ooooon-oon.oa.ul-'oo‘o-.coo-oo
Li:him hydrtd. 8 S0P OO P P ODLRECSIENENOBOIEISIPROERRERTES
L.P.G., (Liquified petroleum gas) ...cocvcnccanes
Magnesite ......ccoccectcvcrtecraanccroncrnnsancs
Magnesium oxide fume ...cccviceterressncrnisecne
Hlllthion-m 100000 a0 RRLOIIIEGEERGCEOISNIRIOIOIORBERNOIERRES
ml.ic mydrid. I R EEEEER IR EEEXE N N F N NN NN N R NN
Manganese and compounds, as My ...ce.eecicecennn
H‘rbl' ...'O......'..l.l....‘ll.ll.l‘l.....’.‘..
lecu!"]-Skin S0 PSSP S PO DEIGEEEENEELNNEENROQCEIBEOTSTTDS
Mercury (organic compounds)-Skin ...ccccoracseces
H'.icyl °nd‘ .l.l...l.l.'l....l"..ol.......'..
M‘thm‘ ..Ql"..l...l....‘..lll."'...ll.'ll....
Methanethiol, see Methyl mercaptan .....ecoseess
M‘tho”chlor l‘.0.0...l000..0.‘.0.0.0!..0'.00...
2-Methoxyetbanol, see Methyl cellosolve ........
hm’l .c‘c.t. AR IR EEEE N R RN RN N RN RN R NS BN

-1l -
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Substance

Methyl acetylene (PLOPYD®) ..ecccecsrcconcscssss
Methyl scetylene-propadiene mixture (MAPP) .....
Methyl scrylate=Skin ........0iivvnnenscccencses
Methylal (dimethoxymethane) ......¢cce00vevesee.
Methyl slcohol (methanol) ......eeceveeansvcnces
Methylamine ..ccccvocerirncssvcsaroncocnscoscesaase
Methyl amyl alcohel, see Methyl isobutyl
carbinol c.ceeerecccticrectncccasusecnonnsonne
Methyl isoamyl ketone ....cccveverernsoconsosone
Methyl (n-smyl) ketone (2-Heptanome) ......cc...
Methyl bromide-Skin ....cciesnecennnrasocccacens
Methyl butyl ketone, see 2-Hexanone ....ccceoe..
Methyl cellosolve-Skin ..cciuvrvrvncensnsnnsoses
Methyl cellosolve acetate-Skin ......cce000000s
Methyl chloride ....ccevevcecscccocrcacorncsscne
Methyl chloroform ..civicevereccesannsnssoconscns
MethylcycloheXane ....cceecevecccccrrasccasssnsss
Methylcyclohexanol ....coeevvcecocscccoesosrsnns
o-Methyleyclohexanone-Skin ....vecivensccesccans
Methyl ethyl ketone (MEK), see 2-Butanone ......
Methyl formate ...ceeveaccoctccssccrsosescacnane
Methyl fodide«Skin ..iecececenseresercocacnnsans
Methyl isobutyl carbinol-Skin ....ciee00vseceens
Methyl isobutyl ketone, see Hexone .........o...
Methyl isocyanate-Skin ,.cceevvvveccconccraccans
Methyl MErcapPLAN ...ccccovsvrcrerasncssssocssnas
Methyl methacrylate ..ccccecveerscccsosansnsrane
Mechyl propyl ketone, see 2-Pentanone ..........
Methyl silicate .....civeeensestascassnsassasonee
oc Methyl StyreBe .....ccccevvevvescocorcanrenes
Mechylene bisphenyl isocyanate (MDI) ..ccevvenee
Mechylene chloride (dichloromethane) ......ce...
Molybdenum (soluble compounds) .....ccoenveeeecs
(insoluble compounds) .....co0nev0ces
Moncmethyl aniline~-Skin ......c.cvvevvvscnccoces
Monomethyl hydrazine-Skif .....cceovevscvenncsee
Morpholine«8kin ...c.cievvevevcnnrcassanscoacasns
Naphtha (co8l C&T) ...iccvvecrsnncesnscaccscancns
Naphthalene ......cccicvetnrcioncrcrscerosacanes
B-Naphthylamine ..coeveuvvrnrenrencevonsoacenes
NEOD .iivveevnvccccsvocscsnsccnsoscconsssacnesoss

Nickel carbonyl ...c.ccecevusecccevcorsracsencens

Nickel, metal and soluble cmpds, as Ni .........-

Nicotine-5kin ,.ccoeivecccrcccccaceroresacsocnone
Nitrdic acid ..ecvceecccasoansorsoncancasoncsoscs

Nitric oxide .....cviivevevrenrsecerscecnorennns

p-Nitroaniline~Skin ...civeicisccnccntccennncnnsa
Nitrobenzene-Skin ....c.vvivveecevevocescconsces
p-Nitrochlorobenzene-Skin .....c.vcvvcevecscsees

e 12 -
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Substance

NiCroethan® ....ciiivuicoroarensosnsnosonsocnnans
Nitro‘.n LU LR B LR B RU BN B A I B I B BB NI A BN R I I B I I RS )
Nitrogen dioxide .....ccoicevncienreracaconssanes
Nitrogen tTifluoTide ...cvcvivvcerccnnccscsnanns
Nitroglycerina5kin .oeeeereveneccoresecesooennans
Nitromethane ......cevecscersscosscnssacssrssnee
1-NiCTOPropPANE ..iveceacsvscrccnrssaenssnrrssacsns
2-NiCTOPTOPANEG .ccivvevaccorsscocsanssnorsacoces
N-Nitrosodimethylamine (dimethyl-
nitrosoamine)-Skin ......ciiecnsincnncsonanns
Nitrotoluene=Skil ,....ccceecnsvcrcascsnancnccss
Nitrotrichloromethane, see Chloropicrin .......
Nitrous OXide ...ccccvvenscnscassosessncnrsoncas
Octachloronaphthalene=Skin .....ccceevvenveecces
OCLANE ....cevovrcssccevrscraccrsscansosasasconsas
041l mist, particulate ...iiviecevecnenssnrenrnns
041 MIBE, VAPOT ..vvevsvsocsccscnssscossonnannse
Ostrium Cetroxide .....c.cccenvereccersnannannans
Oxalic 8cdd ...cicceeerscoesecasvscarsenssnsssns
Oxygen difluoride .......cco00caovcunecnccsances
OZONE ,....000000cevscecacccosossconcccassscsssnses
Paraquat-Skin . ...ccvveviritreccnctacanncensans
Pltlthi@’Skin G0 e er 000000000 sPIaetRERRdses e
PentaboTa0R ...cccvvvcevccessssnrscansccsnssacnas
Pentachloronaphthalene=-Skin ,.....cove0vvcearnce
Pentachlorophenol=-Skin ,....ccoevvucennevssnsess
Pentaerythritol ......coecieeernvccscccnnsoncers
PeNtaN® ...ccecoccrvscrvcconsssrssconsosesaccnss
2-PODLANONE .evcevrvsccoccccsscsrsossassracnonsse
Perchloroethylens ......ccverevvevccccconcronans
Perchloromethyl mercaptan .....coevevvvecosccres
Perchloryl £luoride .c.veesvcvscocscaccnnnsasens
Petroleum Distillates (naphtha) .....ceevcnccses
Phlnol-Skin 4680009 0B 00 CRCEIIPPIRSIOEOOEBIRRIOGETRIES
p‘?h‘nyl.n. diﬂin"ﬁiﬂ Seevessescteevrsrsverae
Phenyl ether (VEPOT) ..vccesvercccocnsscaasonnss
Phenyl ether-Biphenyl mixture (VEpor) ..cssesees
Phenylethylene, see StyreDe .....ccccccecvcacccs
Phenyl glycidyl ether (PGE) ...cvevctcoocsssecns
Phﬂylhydruiﬂ.-ﬁiﬂ Cre0seesseseeccenRERlseR b
Pho.dd‘ (Hlvuphot n’)-m AR YRR RN NN N NN NN RN
Phosgene (carbonyl chloride) ....ccoevccsvssasee
PhosPhine .:.cesveccccennsososcascsnsscassosnsosns
Phosphotic acid ....eveeesevvsscnssonscccscssasne
Phosphorus (yellow) ....ceevvvvnesceaccsvscscnss
Phosphorus pentachloride .......cccoenvvevvaerse
Phosphorus pentasulfide .......ccceecevsevccscce
Phosphorus trichloride .....cicceecesnsacocanans

- 13 -
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Substance

Ph:hllic .nhydtid. R R N R e P T Y TN RN
Picric 8c1d-Skin ...vivvvnrvessencoscsoranvecas
Pival } (2-Pivalyl-1l, 3-indandione) ............
Plaster of PaTis ....covevvciocrcnsnvocscorasnces
Platinum (Soluble Salts) as Pt .....cccv0vvncuen
Polytetrafluoroethylene decomposition products .
PrOPANG ...vccevecscnsvocosnocscasasnasscnvssens
A Proplolactone .....ccevcieiievncocnssesccanoes
Propargyl slcohol-Skin ,...... Cerecvtasecsatrnany
N-Propyl BCELALE ...cecvccctiscercsconsnsoncnsnsns
Propyl aleohol .....ciiiiiiiornnenencscvosoonnenas
n-Propyl nitrate .....cvceririivacrtrcnisoveanns
Propylene dichloride .........ccivvveciervensnee
Propylene imine-Skin .........cccvevevncvecenene
Propylene oxid@ .....c.civicevreecsonetcnssannnns
Propyne, see Methylacetylene ......cccrceceanses
PYF@CRTUD ... vvsesenncanccsasenanssassnsnossnnss
Pyridin. T S C ED B OGPPSR PSS LSV EENEOPENS e
QuinoNe ...ccesvsicvtsscsaresanssscsssssaannsans
mx-Skin PO E PO RPN OENIIPEIPREINEQEOIISICESIPITTS
Rhodium, Metal fume and dusts, as Rh ...........

Soluble 88lLS ....cccevcurcroccnnensesccscanas

RoNNEl ...cceccvvscseccecccasossacanasconsannasse

- Rotenone (CommErciMl) ....cccevvseranncosvacenss

**C

ROUB® ..iivvnirenscncnrasnconssnsoccenssnsscasnse
Selenium compounds (a8 Se€) ......cvccvesr00rnens
Selenium hexafluoride .,.....covvvcenesovccsaces
Silicon CATDIde .vvuivesoconrarecncannsrascnonne
Silver, metal and soluble compounds ............
Sodium fluoracetate (1080)<Skin .......ccaea0see
Sodium hydroxide .......ccivaennnsrvrcossannesns
StibiN@ .uievccesvsssvssvrasvensassesassonanacssns
L T
Stoddard s0lvent ...ceiiereceiiiretocssenrocanas
SEYYChRLNe .ovvevecatecacraresvacsscssnsssocases
Styrene monomer {(phenylethylene) ........co00c0c0
SUCTOBE ...ccccenceosesscscsososvsvssnssasosannsa
SUlfur d10%ide .ccvevnrtcnianotacasassessrnssnes

- Sulfur hexafluoride ......civoeccerrvvosovennses

s“lf\lr‘c 'c‘d e e EE A 0O IIRIIPOEPIIIICEOIINROOLILOOEOSIOBDRORDY
Sulfur monochloride ....ccevvvvvceccrsracrocsnes
Sulfur pentafluoride .......cccvcvervencrcncnnas
Sulfuryl fluoride ....c..cvcevovaaevreraccsvonss
Systox, see Demeton™ .....iiciciieciciiiiaiansan
2. 6, 5 T 060 0B s sassss et seassnTsscecacsentos

Tantalum ..coccnanresacncsccnsnsne vererrasennaes

TEDP-SKiIf ....cocvcvovvrncrsssscccesssnsensacsse

Teflonf decomposition products ......cce0v0unann
Tellurdum ...cvveevceccrenrsssaacrnascavacnsvonns
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Substance

Tellurium hexafluoride ......ovvvvveivnncnnanens
TEPP-Skin ........... Gevsacsenssesacsetsnsrannan
Terphenyls .......... Peeeeisccesssenssaetocnnnne
1, 1, 1, 2-Tetrachloro-2, 2-difluoroethane .....
1, 1, 2, 2-Tetrachloro-1, 2-difluoroethane .....
l, 1, 2, 2-Tetrachloroethane-Skin ..... eeererens
Tetrachloroethylene, see Perchlorocethylene .....
Tetrachloromethane, see Carbon tetrachloride ...
Tetrachloronaphchalene-Skin ......... coeernrenas
Tetraethyl lead (as Pb)-Skin ............ ceevses
Tetrahydrofuran ..... seeesasananacan Cetsenserran
Tetramethyl lead (as Pb)-Skin .....cvivvveuns -
Tetramethyl succinonitrile-Skin ......... eseee .
Tetranitromethane ........ccoceevenccnnencacans
Tezryl (2, &4, 6- :rini:rophcnylne:hylnx:rumine)-

2] 8

Thallifum (soluble compounds)-Skin as Tl ........

Thiram ...cc000ves casecessrsastsscennnss cesesens
Tin (inorganic cmpds, except SnH; and Sa03) ....
Tin (organic cmpd3) .i.ieccvevinnnnn trersesssenes
Tin oxide ........cccveniccvnccnnccacrsances vees
Titanium dioxide ......cccvveceervvoncsocenaceans
Toluene (tolul) ....ecvveevocanraannsoces cerenes
Toluene-2, 4-diisocysnate ....... tersrsasecsreas
0-Toluidine=-5Kin ,useevionosenceresnroncoasncans

Toxaphene, see Chlorinated camphene ............
Tributyl phosphate ........cvcvereeveconnsannans
1, 1, 1-Trichloroethane, sec Methyl chloroform .

1, 1, 2-Trichloroethane=-Skin .......c.c00veuuun.
Trichloroethylene .........ccocnvuvunnrunsn veens
Tri<hloromethane, see Chloroform ....cco0cvueee .
Trichloronaphthalene-Skin ....... cenees BN
1, 2, 3-Trichloropropane .........cccvuvecess e

1, 1, 2-Trichloro 1, 2, 2-trifluorcethane ......
Triethylamine ...cc.cvcessoccccocesasccansonanss
Trifluoromonobromomethane® .....cccocvcscncoccces
Trimethyl benzene ......ccevevesesicncanseccanss
2, 4, 6-Trinitrophencl, see Picric acid ........
2, 4, 6-Trinitrophenylmethylnitramine,

s€e TetTIY]l ...ivvivencensnoniossosnsocnaccnscnns
Trinitrotoluene=-Skin .....c.ceiieiereccrssncacees
Triorthocresyl phosphate .....cccvneevvessanscns
Triphenyl phosphate ......cicvereeeennnrrasvanes
Tungsten & compounds, as W

Soluble ........... ereatssescestersasaoenarane

Insoluble .i.iicvesncecesectsssccacoccocnsnnes
Turpentine ...... teceestssssesesnsenacrosesssonn
Uranium (natural) sol. & insol.

compounds as U ......c.c000e cesesens Sesessarenss
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Substance EE"a) 25/M3b)

Vanadium (vzos dust) ...eeevenn. eseenne ceeessans .- 0.5
(v Os m) P2 00PN saRr 0 s P IEER IO O, -- 0.1
Vinyl benzcna, see Styrene ...........c000. veaen .- --
Vinyl chlotide ... .ccvveiiiiiiirannenvncensncanss 500 1,300
Vinylcyanide, see Acrylonitrile .........c000use .- --
Vinyl toluene .........cceiitiveirrornccrcarnons 100 480
Warfarin . ...t iiieicterenrrrncncarincnarenane . - 0.1
Xylene (xXylol) ... cciiniinnnvensverensaccnonnns 100 433
xylidin.-Skin LR R R R R R R N R I R ) seee st e R e 5 25
b4 33 + U1 PP eeeasicecassnresesaseeranas - 1
Zinc chloride fume ............ serssesissensrane - 1
Zinc oxide fume ......ccc0iccccenrrrcctnrcronens -- 5
Zirconium compounds (885 2ZT) .....covvveerernsenns == 5

Radioactivity: For permissible concentrations of radioisotopes in air,

see U, S, Department of Commerce, National Bureau of Standards, Handbook
69, "Maximuzm Permissible Body Burdens and Maximum Permissible Concentrations
of Radionuclides in Air and in Water for Occupational Exposure, ' June 5,
1959. Also, see U, S, Department of Commerce National Bureau of Standards,
Handbook 59, "Permissible Dose from Extermal Sources of Ionizing Radiationm,”
September 24, 1954, and addendum of April 15, 1958.

a) Parts of vapor or gas per million parts of contanina:cd air by volume
at 25°C and 760 wm. Hg pressure.

b) Approximate milligrams of particulate per cubic meter of air.

d) An atmospheric concentration of not more than 0,02 ppm, or personal
protection may be necessary to avoid headache,

h) As sampled by method that does not collect vapor.

1) According to analytically determined composition,

4) For control of general room air, biologic monitoring is essential
for personnel control.

** See Notice of Intended Changes

* 1970 Addition

Capital letters refer to Appendices.
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A. MINEBRAL DUSTS

Substance ®.p.p.c.£.®)
SILICA
Crystalline
w* Quartz, Threshold Limit calculated
from the formula ....c.cinvevevoncsses ZSOf)
13102 + 5

wt Cristobalite, Threshold Limit calculated
Amorphous, including natural
diatomaceous earth .....cicvveeecossas 20

SILICATES (less than 1% crystalline silica)

ke Asbestos, all types .....ciiviivenencnas 5
Mica ...... ceeess Crisectasecnscnsensoans 20
Portland Cemant .......ccecveevereconons 50
SOBPSLONE . ...evvvvrinsansscnsocsseranes 20
Talc (non-asbestiform) ..........e000ee. 20
Talc (fibrous), use asbestos limit ..... -~
Tremolite, see asbestos ........occcenus -

Graphite (natural) ..........cc0tieeserecernss 13
** "Inert"” or Nuisance Particulates 50 (or 15 mg/M3
whichever {»s the
See Appendix D smaller) of total dust
<12 5102

Conversion factors
mppecf X 35.3 = million particles per cubic mster
= particles per c.c.

e) Millions of particles per cubic foot of air, based on 1iping¢r samples
counted by light-field technics,

£) The percentage of crystalline silica in the formula is the smount deter-
mined from airborne sammples, except in those instances in which other
methods have been shown to be applicable,

** See Notice of Intended Changes for Minaral Dusts °' .
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B. NOTICE OF INTENDED CHANGES
(FOR 1970)

These substances, with their corresponding values, comprise those for
vhich either & limit has been proposed for the first time, or for which

a change in the "Adopted” listing has beea proposed.

In both cases,

the proposed limits should be considered trisl limits that will remain in
the listing for a period of at least two years. During this time, the
praviously Adopted Limit will remain in sffect. If, after two years no
evidence comes to light that questions the appropriateness of the values
herein, the values will be placed in the "Adopted” list. Documentation

is available for each of these substances.

Substance

2-Acetylaminofluorene=Skin .....ccoceecevccrncaness
+ Allyl glycidyl ether .....c.cccvcennoncncvrncsvecccs
G-Aminodiphenyl=Skin ..eccviveenccscctccncsrorcssons
+ AMDONLS ,seccossncessssssasosssonrscsavssessanssoses
+ Amponium chloride fume ...cccceieevncrevecncroncens
Asphalt (petroleum) fumes .......eoeieesuesecvcccass
+hty1 l.ct‘:. LI BRI B BN Y B A B BN B B Y B B R B I B N B N R R AN N W ]
+ Camphor (synthetic) .....c.ceevcerevtvsraccsccncrass
+Dilzin°§-5kin PO OILEIP BN EEEPOEPIIPIISOIEPLOCEOEDROEOLEDOAES
+ 2-N Dibutylamino ethanol-Skin .....ccovceevvvncsees
Dichlorobenzidine=-Skin ........cccocvueervcncecconcs
+Ditthy1m tﬁlﬂiﬂl‘Skiﬂ es 0 cssas s tesnssRPeERERS
4-Dimethylamincazobenzene .......covcieeevaanaccnes
Fibrous Blass ...ceccevcvcscnssnoovscacesnsrsansonse
+C Formaldehyde ....ccccecevveverencconnancasancnnacras
+ Iron pentacarbonyl ..eececcacacasenssancnsansscrnns
+ Mercury (Alkyl compounds)=Skin ....coceeovescoscens
Mercury (All forms except 8lkyl) ....ccoeccccesencs
+ Methyl chloride ..ccviivncentricenrsnnnssnssnsnsnsee
Methyl 2-cyanoacrylate ........cveeeosvcvevnscansns

+ Methylcylopentadienyl manganese tricarbonyl

(.. Mn) A 08880000 c00 st TR IIISIPIOIOESERDEIIGIINTETD

n.thyl dmtm-*ﬂn .0.""noo.nll.onota...lnoalann-

Methyl parathion-Skin .,...cc0cecvevnsnscvcncnsrens
Phenothiazine-Skil ....ccvveescctcstaancsscnsnranes
+ Rosin Core Solder, pyrolysis products .............

SEYTENR ...vcvevrssovcvcsoersoasssosossssssccassaans

+ 1970 Revision or Addition

éipital letters ictcz;to Appendices

3 ment
- R
5 22
-- al

25 18
.- 10
w- 5
1 S
2 12
.- 0.1
2 14
- Al
] 4
- !
8)-- D
2 3
0.01 0.08
.- 0.01
.- 0.05
100 210
2 8
0.1 0.2
-- 0.5
" e- 0.2
.- S
- 0.1 (as slde-

hyde)
100 420

g§) «5-7 . Diameter. No TLV for cbnrlc fidbrous glass has yet been set.

-uo
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NOTICE OF INIENDED CHANGES (Cont'd)
(FOR 1970)

Substance

+C Subtilisins (Proteclytic enzymes) .......c.ccvceeee

+ Vanadium (V205 Fume) 48 V .. ..coiieciniirnnnncenns

Vinyl 8CELALE .....coerececcrcrcscvonsscnnsnsnsnas
L vin’l C.blorid‘ P 2000 BN es0sssIeces s ssstss IR
+ Wood dust (non allergenic) .....ccevveenvecceccces

+ 1970 Revision or Addition

Capital letters refer to Appendices

-19 -

10
200

e

mg /M3
0.0003 (as 100
pure
crystal.
line en-
zZyme)
0.05
30
770
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NOTICE OF INTENDED CEANGES (Cont'd)

MINERAL DUSTS
Substance Iwv
+ Asbestos (All types) S fibcsl/nl> 5u 4n lcngthk)
+ Coal dust (bituminous) 2 mg/m> (respirable dust)®)
Cristobalite Use one-half the value calculated from
the caugt or mass formulae for quartz.
+ 'Ipert' or Nuisance Parti- 10 mg/M° or 30 mppcf (whichever is th
culates smaller) of the total dust < 1% §10,°
+ Quartsz TLV {n mppcf: 300
TLV for respirablg dust ian mg/m”:
10 gg/'ﬂsp?

% BRespirable quartz + 2
TLV for "total dust”, respirable and

aonrespirable:
30_mg /M3
% quartz + 3
Silica, fused Use quartz formilae
Tridymite Use one-half the value calculated from

formulae for quartz.

k)

m)

n)

P)

1970 Revision or Additiou

As determined by the membrane filter method at 430 X magnification phase
contrast {llumination. Concentratiocns> 5 fibers/ml, but not toc exceed
10, may be permitted for l5-minute periods sach hour up to five times
daily.

"Respirable" dust as defined by the British Medical Research Council
Criteris (1) and as sampled by a device producing equivalent resulcs (2).

(1) Hatch, T, E. and Gross, P., Pulmonary Deposition and Rentention of
Inhaled Aerosols, p. 149, Academic Press, New York, New York, 1964.

(2) 1Iaterim Guide for Respirable Mass Sampling, AIBA Aeroscl Techno-
logy Cammittes, AIBA J. 31, 2, 1970, p. 133.

This sutomatically greduces all particulste substances in Adopted list
with TLV of 15 mg/M’ to 10 mg/M°.

Both concentration and per cent quartz for the application of this limic
are to be determined from the fraction passing s size-selector with the
following cheracteristics:

Asrodynamic Diameter ()

{unit density sphere) % passing selector
-2 90
2.5 75
3.5 SO &’
5.0 25
10 0

- 20 -
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APPENDIX A

Bacsuse of the high incidence of cancer, either in man or in animals, no
exposure or contact by any route, respiratory, oral or skin should be
permitted for ths compounds:

2-Acatylaminofluorene beta-Naphthylamine
4-Aminodiphenyl 4-Nitrodiphenyl
Benzidine & {ts salts N-Nitrosodimethylamine
Dichlorobenzidine beta-Propiolactone
4-Dimethylsminoszobenzene

Because of the extremely high incidence of bladder tumors i{n workers
handling beta-nsphthylamine and the potential carcinogenic activity of
the other compounds, the State of Pennsylvanis prohibits the manufacture,
use and other activities that involve buman exposure without express
spproval by the Department of Health,

?olzetrnfluoroctbzlcnc' decomposition products. - Thermal decomposition

of the fluorocarbomr chain in air leads to the formationm of oxidized products
containing carbon, fluorine end oxygen. Becsuse these products decompose
in pert by hydrolysis in alkaline solution, they can be quantitatively
determined in air es fluoride to provide an index of exposure. No TLV is
recommended pending determinstion of the toxicity of the products, but air
concentrations should be minimal.

Casoline and/or Petroleum Distillates. - The camposition of these materials
varies greatly and thus a single TLV for all types of these materials is

0o longer applicable. 1In genersl, the aromatic hydrocarbon contenc will
determine vhat TLV spplies. Consequently ths content of benzene, other
aromatics and additives should be determined to arrive at the sppropriate
TLV (Elkins, et. al. A.I.H.A.J, 24, 99, 1963),

* Trade Names: Algoflon, Fluon, Ealon, Teflon, Tetran

- 21~



APPENDIX B

B.1 THRESHOLD LIMIT VALUES POR MIXTURES

When two or more hazardous substances ere present, their combined effect,
rather than that of either individually, should be given primary consid-
eration, Io the abaence of information to the contrary, the effects of
the different hazarda should be considered as additive. That is, if the
sun of the following fractions,

—-L _.2_ + e-e- -
Tl T2 Ta

" exceeds unity, then the threshold li.nit of thc mixture should be considered
as being exceeded. C; indicates the observed atmospheric concentration,
aod T; the cortupouding threshold lmit, (Sce Exnplc lA c.)

Exceptions to the above mlc ny bc udc vhcn there i{s good reason to
believe that the chief effects of the different harmmful substances are

" not in fact additive, but independent as when purely local effects on
different organs of the body are produced by the variocus components of

the mixture. 1In such cases the threshold limit ordinarily is exceeded

only vhen at least one member of the series (C1 + or + cz atc,)

1tul£ has a nluc cxcuding unity. (Su !uﬂplc A.b. )

Antagonistic sction or potentiation may occur with some combinations of
atmospheric contaminants. Such cases at present must be determined individ-
ually. Potentiating or antagonistic agents are not necessarily harmful by
themselves. Potentiating affects of exposure to such agents by routes
other than that of inhalation is also possible, e¢.g. imbibed alcohol and
inhaled narcotic (trichloroethylene). Potentiation is characteristically
exhibited at high concentrations, l--s probably at low.

When a given operation or process characteristically emits a number of
harmful dusts, fumes, vapors or gases, it will frequently be only feasible
to attempt to evaluate the hazard by measurement of a single substance.

In such cases, the threshold limit used for this substance should be
reduced by a suitable factor, the magnitude of which will depend on the
number, toxicity and relative gquantity of the other contaminants ordi.n-
arily present.

Examples of processes which are typically associated with two or more
harmful atmospheric contaminsnts are welding, sutomobile repeir, blasting,
painting, lacquering, certain foundry opcutionc, diesel exhausts, eatc.,

(Exzmple 2.)

-22-



THRESHOLD LIMIT VALUES POR MIXIURES
EXAMPLES

1A. General case, vhere air is analyzed for each component

a. Additive effects. (note: It i{s essentfal that the stmosphere

be analyzed both qualitively and quantitatively for each compo-
nent present, in order to evaluate compliance or noncompliance

with this calculated TLV.)

-C-];+ Ez +C_3¢ vecses @]
T T T3
Example No., 1: Air contains 5 ppm of carbon tetrachloride (TLV = 10 ppm)
20 ppm of ethylene dichloride (TLV « 50 ppm) and 10 ppm
of ethylene dibromide (TLV = 25 ppm)
Atmospheric concentration of mixture =

S + 20 + 10 = 35 ppm of mixture

~N

S .20, 10 . 25+ 20+ 20 .
i "50 " 3 50 1.3

W

Threshold Limit is exceeded. Furthermore, the TLV of
this mixture may be calculated by reducing the total
fraction to 1.0; {.e.

TLV of mixture = 35 = 27 ppm

Example No. 2: Air contains 200 ppm of haxane (TLV = 500 ppm) 100 ppm
of methylene chloride (TLV = 500 ppm) and 20 ppm of
perchlorethylene (TLV = 100 ppm)

Atmospheric contentration of mixture =
200 + 100 + 20 = 320 ppm of mixture

200 100 20 200 + 100 + 100 400

s — = (.8

s00 500 Y1 500 500

Threshold Limit is not exceeded. The TLV of this mixture
-« 320 . 400
0.8 R
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1B. Special case when the source of contaminant is s liquid mixture and
the stmospheric composition {s sssumed to be similar to that of the
original materisl; e¢.g. on & time veighted sverasge exposure basis,
all of the liquid (solvent) aixture eventually evaporates.

s. Addictive effects (approximate solutiom)

1. The percent composition (by weight) of the liquid mixture
is kgown, the TVLs of the constituents must be listed in
ag/M”.

(NOTE: In_order to evaluate compliance with this TLV, field sampling
instruments should be calibrated, in the laboratory, for
response to this specific quantitative and qualitative eir-
vapor mixture, and also to fractional concentrations of this
nixtuu, e.E., & the TL TLV; 1/10 the TL TLV; 2 x the TLV; 10 X
the TLV; etc.)

TLV of mixture = 1

S+ B+ S o+ ... W
TV, TLV, TLV, TLV,

Example No. l: Liquid solyent contlinl (by weight) 502 heptane (n.v =

2,000 nc ) 30% mathylene chloride 5'n.v e 1740 ng/H )
207. perchlorethylens (TLV = 670 mg/M”)

TLV of mixture = 1 - 1

0.5+ 0.34+0.2 ~000Z5 + 00017 + .0003
2000 - 1740 670 -

- 1 < 1390 mg/e
700072 8

0f this mixture: S50% or 695 ns/lls is hcptlnc. 302 or 617 ng/!d:’ is

methylene chloride snd 20% or 278 mg/M3 is perchlor-
ethylene

These values can be coaverted to ppm as follows:

heptane: ) 2000 ng/)(3 = 500 ppm

lng/l'! = 0.25 ppm
695 mg/M3 = 174 ppu

methylece chloride: 1740 u/!(:’ = 500 ppm

1 mg/M3 = 0.287 ppm
417 mg/M3 = 119 ppe

- 24 -



perchlorethylene: 670 =g 3 = 100 PPl
1 mg = 0.15 ppm
278 =g = 42 ppm

The TLV of this mixturs = 174 + 119 + 42 = 335 ppm,

1B.b. General Exact Solutiou for Mixtures of N Compouents With Additive
Effects and Different Vapor Pressures.

W a2, .+
T1 Tz

(2) CQ+C+.eeee+CpeT;

2.1 ‘?‘"’%“""““' -c“,‘--l.'

By the Lav of Partial Pressures,
(3) Cy = apy,

and by Rsoult's Lav,
&) py =Py’

Combine (3) and (4) to obtain

t

(5) Cy = ¢P1p1°,

Combining (1), (2,1) and (5), we obtain
(6) Fypy° . Pap°® L .eee., Fppgl

T T T

nel | Fap2® L, Fopa®

T T2 Ta

and solving for T,
P1p1° + ¥2p2° + cve. @ Popy®

(6.1) Te
rlPlaL.'_ P2, .. PoPn®
or é sn 21P19
(6.2) i =1
Ts= é -
o
F
{el 1P1

1
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Threshold Limit Value in ppm.

Vapor concentration in ppa,

Vapor pressure of component in solutiom.
Vapor pressure of pure component.

Mol fraction of component {n solution.
A constant of proportiocnality.

"Moo O

Subscripts 1, 2, . . . 0 relate the sbove quantities to components
1, 2, . . . o, respectively.

Subscript { refers to en arbitrary component from 1 to n.
Absence of subscript relates the quantity to the mixture.

1B.c. Solution to be applied when there is & reservoir of the solvent
nixture vhose composition does not change appreciably by eveporation

Exact Arithmetic Solution of Specific Mixture

Mol fraction
Mol. Density TV p° at in half-snd-
wt. 25°¢ half solution
by volume
Trichloro- T
ethylene

(1) 131.4 1.46 g/ml 100 73 mm Hg 0.527

Methylchlo-
roforn .
(2) 133.42 1.33 g/ml 350 125 = Hg 0.473

Fipy° = (0.527) (73) = 38.2
F,p,° = (0.473) (125) = 59.2

2
38.2 + 59.2 . (97.6) (3%0) . (97.4) (350) . 177

TLV = 382 s9.2 133.8 + 59.2 193.0
100 35

TV = 177 ppm (Note difference in TLV when account is taken of vepor
pressure snd mol fraction in comparison with above
sample vhere such account 1is not taken.)

2. A mixture of one part of (1) parathion (TLV, 0.1) and two parts of (2)
EPN (TLV, 0.5).

.G |
—142 o B c, =
sites "5 2= 2%
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1C.

7C1 k]
o's

TLV for Mixtures of Mineral Dusts.

For mixtures of biologically active mineral dusts the general formula
for mixtures may be used.

‘For a mixture containing 807 talc and 20% quartz, the TLV for 1007 of

the mixture s given by:

1
V . = 8.4 cf
™t TE oz hi
2 2.5

Essentially the same result w{ll be obtained if the Iimit of the more
(most) toxic component is used provided the effects are additive. 1In
the above example the limit for 20% quartz 4s 10 mppcf.

For another mixture of 25% quartez, 25% smorphous silica and 50% talc:

TV = L . ® 7.3 mppef
0.25 0.25

£ LD 4 2

.5 ¢} 20

»

The limit for 25% quartz spproximates 8 mppef.



APPENDIX C

PERMISSIBLE EXCURSIONS FOR TIME-WEIGHTED
AVERAGE (TWA) LDQTS

The Excursion TLV Factor in the Table sutomstically defines the magnitude
of the permissible excursion above the limit for those substances not
given a "C" designation; {.e., the TWA limits. Examples in the Table

show that nitrobenzene, the TLV for which 1s 1 ppm, should never be allowed
to exceed 3 ppm. Similarly, carbon tetrachloride, TLV 10 ppm, should never
be allowed to exceed 20 ppm. By contrast, those substances with a "C"
designatiocn are not subject to the excursion factor and must be kept below
the TLV.

These limiting excursions are to be considered to provide a 'rule-of-thumb’
guidance for listed substances generally, and may not provide the most
appropriate excursion for a particular substance., Efforts are being made
to develop such specific excursions, wben indicated to be significantly
different from that recommended by the present excursion factors.

Max. Conc,

Permitted

Excursion for short

Substance Iw Pactor time

Nitrobenzene 1 ppm 3 3 ppm
Carbon tetrachloride . " 10 ppm -2 20 ppm
Carbon monoxide 50 ppm 1.5 75 ppm
Acetone 1000 ppm 1,25 1250 ppm
Boron trifluoride C1loppm - 1 ppm
Butylamine CS ppm .- 5 ppm
Styrene monomer C 100 ppm .- 100 ppm

For all substances:

0 -1 (ppm or ngln3 s Excursion Factor = 3

1 - 10 (ppm or mg/m”°), Excursion Factor = 2

10 « 100 (ppm or ng/nj) 3 Excursion Factor = 1.5
100 - 1000 (ppm or mg/m”), Excursion Factor = 1,25

g
o000

BASIS FOR ASSIGNING LIMITING "C" VALUES

By definitiocn in the Preface, a listed value bearing a "C" designation
tefers to a 'ceiling' value that should not be exceeded; all values should
fluctuate belov the listed value. This, in effect, makes the "C" desig-
nation a maximal allowable concentration (MAC). 1In general, the bases for
assigning or oot assigning a "C" value rest on vhether excursions of concen-
tration above s proposed limit for periods up to 15 minutes may result in

a) intolerable irritation, b) chronic, or {rreversible tissue change, or

c) narcosis of sufficient degree to incresse accident proneness, impair self-

Tescue or materially reduce vork efficiency.
v
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AFPENDIX D

Some "Inert" or Muisance Particulates 1)

Alundum (A1204)
Calcium carbonate
Cellulou‘ (paper fiber)
Portland Cement
Corundum (Al203)

Enery

Glycerine Mist
Graphite (synthetic)
Gypsum

Vegetable o0il mists

(except castor, cashewv nut,

_or similar {rritant oils)

¢29.

Kaolin
Limsstone
Magnesite
Marble
Pentaerythritol
Plaster of Paris
Rouge

Silicon Carbide
Starch

Sucrose

Tin Oxide

Titanium Dioxide

q) When toxic impurities are not prasent, e.g. quartz «1%Z.



APPENDIX E

Some Simple Asphyxiants - "Inert" Gases and Vapors

Acetylene Hydrogen !
Argon Methane
Ethane . Neon
EZthylene Nitrogen
-- Helium Nitrous Oxide
Propane

~--1970 TLV COMMITTEE MEMRBERS --

Paul E. Caplan - = ‘ Harold N. MacFsrland, Ph.D.
Hervey B. Elkins, Ph.D. Frederick T. McDermott

W. G. Fredrick, Sc.D. E. Mastromatteo, M.D,

Bernard Grabois, P.B, Col. Walter W. Melvin, Jr., M.D.
Paul Gross, M.D. Ralph G, Smith, Ph.D.

Wayland J. Hayes, Jr., M.D. Mitchell R, Zavon, M.D.

John W. Knauber

Herbert E. Stokinger, Fh.D., Chairman
William D. Wagner, Recording Sec'y

seme e mwde Ela o cee sl
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