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This stendard includes requirements of the Ocgupational Safety and Health Act of 197 A) as publishe
in the Federal Register. OSHA information is printed in red. " O (OSHA) a3 publshes
is- 1. SCOrE 2.4 Cardinegens. Subsances which have proven, or
A . are alleged to be. carcinogenic in man a5 considered by
38 1.1 This sasdard provides « lis of thrmhold limk  ACGIH are listed and discussed in Appendix A. In ad.
g values (TLVs) of air foelamindsls 0 provide eriteria  ditien, rwies eppiving 10 the manufacture. processing,
!3 fer safe Company werk svireamens. TLV is delined  packaging. handling and worage of these materiuls are
.._§ in 402 :-eiﬁcd ni: OSHA reguisions 1910.93a=q s listed
» . low. list also inciudes materiale, indicated by ¢
23] 13 The TLVs listed in Tables | through 4" are resem- ) i : ed oy
5% e uci.. o Govamy which are not included by ACCIH in Appendix A.
H] y mestal Industrial Hygieniss (ACGIH), and are reprinted 1910.93¢  Asbestos
: g,, with their permissicn, together with the accompanying 1910936 Ceul e pich volatile
;:‘ = | proface, see saction 4, ead Appendices A through E- The 191093  &-Nitrobipheny!
— g § vaiues are reviewed and published ansually by ACGIH.* 1910934  aiphs-Napthyismine?®
H 191093¢ 4. -Methylene bis {2<hiorasniline}
= !: 1.3 Table 5 lists substaness for which tme waighted 1910.93f Methyl chloromethyl ether ¢
E’-’ g | svese (TWA),™ ceiling 't and pesk ™’ cosceniraions 1910935 3. 3-Dichlorobensidine (and its saits)
- . have besn established under OSHA'. Each of theve sub- 1910.93h  bis-Chieromethyl sther
bl ; %asees also s incladed ia Table 1 with references 191093i  bes-Naphthylamine
= g 1@ Table S for the calling asd peak sosoratrasiens. 1910.93] Bensidine
< 3 191093k  4-Aminodiphenyi
&~ : § 2 APRLYING TWVs 1910931 Ethyleneimine
. ) 191093m  bets-Propioiact
$ 3 21 Mny' ““‘." 'h'.' ""‘“"“?”." mhudhd 1910.93a &Am;'l:‘::ld;::rm-'
2y| mey rovuire deailed review by smecialsed mgisems. 101043, ¢ Dirnethyluninessobeasene
& 1 isdustrial hygicnists, ssnd texicelogisia 10 ebtais the 191093 N-Ni . .
X , 93p N.Nitresedimeathylamine
5 1] opimum in design controls. When additione! informatioa 191093¢ Vinyi chioride
2| is needed oa the wxisity of sther monrials and the health *
¢it] hasard that may be sssedaied with whess, eonouitation 2. DOCUMIENTATION OF PLANT
, 5| should be made with the Haskell Laboratory for Texi DOPIHENCE
; 21 eslegy snd Indumrial Medicias.
: g &1 TLVs were iniended ia be ssed only as guiddines
" !«i 22 Safecy precautions in DRI76X shail be follewed  guward ihe ssiablishment of sals working evireameats.
g i gIE whea bandling radiesetive materials. However, the US. Deparmant of Labor has incorporated
]L 2l 23 TLVe for o fow murials liwed in Table | arv o vesuintions. s hien. tovermees oot oo
| Z}i| higher (less resrictive) tham thoes shows im OSHA . 0o s s Yy
« N i ve aet airecdy dens se, will andesbiedly
<: - on 1968 ACGIH values. For o fow other materiale, fassaal end reailacde TLVs.
ﬂ;'§ Table 1 vaines ars higher than er sogmeased by
>‘ Wm-hf&h&-h?ﬁ.dnh‘w 32 Where sate sdes or local plast rules spacify see-
= + 1 upen OSHA reguistions. In these emes, individual listings 1000000 sirberns soscanirasions differaat frem those ia
o ‘| ore refarencod to expleastory foutnotes 10 Table 1. In 14 (ojlgwing tabien, the lowest value should be used for
selosting an aspprepriate TLV, it should be noted that she deaign of sontrel faciiitise.
changes by ACGIH ore based wpon infermation which
msy oot hove been evailsble when OSHA reguistiens 3.3 Each department, in woasulution with the Safety
were adopied, see 4.1.4.1. and Fire Pretection Divisies and Haskell Laboratory.
? The veluee ie Tebles 1, 2, end § ere aqual 1o or lowse (mere restrietive) then these promulgated vader OSHA por
1916.93, oxcont for @ fow cases in Table | identifiod by V. See dissvssion in 2.3, 4.12, end Netes te Tahie 1.
11 “TWA'’ is datined in 4.1.2, “pank’’ in 4.].3, and "'ceiling’’ in 4.2.
® Sestion 4 and Tobies | through 4 in this revision ere the 1974 ACGIM pref bles 0nd dises.
* WBCOMMTYTER NO. M0 W o
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shoul] consider the expansion of its sempling pm_'m ©
sccutiylate data on the levels of empioyee

periods = produee ssute poisening, whether the ffects are

those contaminanw which mey be significaat in Conpnny
operations. The dats derived {rem such studies could, &t
an appropriste time. be wbmitied 10 the Secretary of
Labor to establish. suppors, or eefute the value for any
specific material.

4 PREFACE TO ACGIN TAMES
AIRBORNE CONTAMINANTS®

4.1 Threshold limit values refor 1o airtherne ssscmwa-
tions of substasees and represant ceaditions under which
it is believed that nearly all werkers may be repestedy
exponed day after day without adverse elfect. Beeauss of
wide varistion in isdividual suseepdhility, however, &
small perveniage of werkers may sxperioncy discomfort
(rem some substances ot conesatrations at or baew the
threshold limit. 8 smaller percentage may be affected
mere serieusly by aggravation of & prewxinting eonditien
or br development of aa essupatisnal illness.

4.).) Simple wsa are sew availahie (] Oerup
Med 9, 537, 1967; Aan. NY Aead Sd. 1S1. Art 2, 968,
[968) thut may be used (o detnet those individuals hyper
suseestible 1o 8 variety of industrial chomicals ( respirs-
tery irritants, hemolytic chersicals, organie isocyanates,
carbca disuifide). These tasts may be 1sed to screee out
by apprepriste jeb placement e hypeereactive worker
and lhus ia oot improve the “coverage” of the TLVe.

€ 1.2 Threshold limit values (TLVs) refer 1o time

weighnd coaceatrations (TWA) for & 7- or S-heur work.
day and 0-hewr werkwess. They sheuld be used us

lative, the frequency with which high concentrations
oceur, and the duration of such perieds. All factors must
be taken inte considerades in arriving &t decisien a3 @
whether s hasardous coaditing exists.

(Neter TLVs sometimes are referred 10 as MACs, maxi-
mum acesplable concentrations, maximmumn allewable conr
ceatrations, or rseximal sreoptable coscentrations. The
Americas Natioosl Staadards [astitute publishes & series
of sasdards (Z37 mrim) liing MACs, which are pesk
values that should set be exoveded in & sermal work
day. A asumber of these are inciuded in Table 3.)

414 Threbeld limiv are besed ea the bem
available infermation from industrial experience. frem
experimental humen wad saimal studims, and, when
pessible, from & combinatien of the thres. The basis cn
which the vauss are wtablishod mey differ frem
substance te substances protection againet impairrnent of
health mey be & guiding faster for some. witeross
reassnable freedem from’isritation, sarcenis, muisence, o¢
other forms of strass mey form e basis for othars.

4141 The amewst aad nature of the informer
Uoa available for enablishing a TLV varies frem sub
sasce @ subsasex cosmquendy, Uhe precision of the
ontirnated TLV is aise subjest 10 varistien esd the lawest
Decomentetion’’ should be consalted in erder to aserss
the extont of the data available for & given subatanse.

415 The cvommines (ACCIH) holds t» the
opiniea that !imits based on physical irvitmion sheuld be
unddndnhubhdh(lh-thwhndoaphnnl

guides ia the conwol of health b ds asd sheuld sot
be wied as Ose lines buween safe aand dangerevs coer
wstritions. (Excopdoas are the substaness liswd is
Appendicss E sad F and these substaness dmignaid
with 8 “C" or Ceiling value, Appendix D.)

413 Timewsighied aversgews permit exeursions
shove the limit (pecks) provided they sre compensarnd
by equivalent exeursions balew the licnit during the work-
day. [a seme instanme it may be permissible 10 caleviaw
the sverage concniration fer & werkwek rather thaa for
s werieday. The degree of permisslble vxrursien is related
‘e the magnitnde of e threshold limit vaius of & parte
ular substaszes a8 given in Appesdix D. The reissionship
between thresheld lmit and permissible wxcursion is s
rule of thumb and in cortaia cases may not apply. The
ameunt by whish threskeld limits may be eoneveded for
short perieds witheut isjury o health depends upon s
sumber of (acwars such 2 the samre of the costamingat,
whether vary kigh eoaceatratiens = evem for shert

There is incressing evidenos that phywical
irvitation mey initiste, promets er sseelersts phryvical
impeirment through interaction with ether chamical o1
biolegie sgenta.

4.1.6 [n spite of the faet that sriens isjury is sel
believed likely a0 & mnhotw.lhlhnlldd
limit eonsemirations, the best practios is » maintain een-
centrations of sil amompherie costaminzsts as low ss
is practisal. .

4.17 Thees limits are intended for uoe in the pras-
ties of industrial hygiere. sad shauid be inwrprend and
applied only by a permaa trained in this discipline. They
are aot iawadsd for uwse, or for mediSeasies flor
use, (1) as & relasive index of basard or wzicty, (2) ia
the evalusden er cawel of csmmunity air pellution
suisezers, (3) in estimatng the wexis pesmtial of
cesdaseuns, uninwrruped aposurss, (4) as proof er
dispreel of an exising disesse ot physical madilen, or
(3) for sdoptien by counwiss whoos werking waditieas

® Sestion 4 and Tebles | theough 4 in this revision ere the 1974 ACGIN prolecs, rebles ewd eppendices.

5 "Dacumentetion of the Theasheld Limit Veiuves fer Substenges 1a Werkreom Air’

g

(Cinsinnart, ON 43201 (1973),

‘. ACGIM, P.O. Bes 1937,
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differ from those in the United Stams of America and
where subsianess aad processes differ.

4.2 Cailing vs Time-Weighied Average Limits. Although
the Emeweighted sverage concestraton provides the
mont sstisflactory, practical way of monitoriag airbarne
agents for complisnce with the limiw, there are certain
substances for which it is inappropriate. In the lauer
group are substances which are predomisastly fas
sctisg. and whose threshoid limit is mere appropriauly
based on this particular‘respomse. Subsances with this
type of response are best costrolied by s ceiling "C"
limit that should set be exereded. It is implicit in thsse
definitions dat the manner of sampliang 18 dewrmias com-
plinace with the limits lor each group must differ; & single
briel sampie, that is applicsbie 1o & “C"* limit, is not
sppropriaw 10 the umeweighied limic here, & suflicient
sumber of samples are aceded 0 permit a time weighted
sverage ceoctairation tiroughout s complets cycie of
operations or throughout the work shit.

421 Whereas the ceiling limit places s delinite
bensdary which coacenrations should aot be permitted
© exceed, e umewtighted average limit requires aa
explicit limit 1o the excursions that are permmissible above
the listed vaiues. The maguitude of these exeursioas may
be pegged 10 the magninde of the threshold limit by an
appropriste facwor shown is Appesndix D. It should be
sowd shat the same factars are used by the commines
in making s judgmest whether to inciude or exclade &
mbetance for & "C" Esng.

4.3 “Shin” Netetien. Lised sud follewed by the
designadoa “Skin™ refer 1 the poteatial eoniributies te
the eversll expecure by the cutaseous reum including
macsas membranes sad eye, dither by airborne, or more
pardcularly, by direct santact with the substance. Vehiclos
can slwr skis aheorption. This atmason-enlling desig-
aation is mwnded 0 sugEent spprepriaze mescures for
the prevention of sutaseous absarpuos se that the thres
hold lirmit is net jsvaiidasd.

4.4 Mintvres. Spesial consideration sheuld be given sl
ts the applicsien of the TLVs i aseesaing the health
hasarzde whish may be assediated with exposure 1o mix.
tares of twe or mere sshataness. A brief discusesion of
besics csxtiderstioss iaveived in devaloping threshold
limit valuce {or mixtures, and motheds for their develep-
meat, ampliied by spocific examples are gives in
Appeadix C.

4.5 Nuisente Periovisies. [s esatrast o Ebrogonic dusts
which esuss sear Nosus 10 be formed in luags wien in-
heled in cxesseive amounts, secalled "ouisance” duss

g

bave a loag history of littie adverse effect on lungs sad
do not produce significant organic disesse or toxie effect
when expasures are kept under reascaable control. The
suisance dusts have also besa called (biclogicslly)
“inert” dusts, but the laier term is inappropriaie to the
extent st there is no dust which does not evoke some
celluisr respesse ia the lung when inbaled in sufficient
amount. However, the lung-tssue reactioa caused by
inhalatos of nuisance dusts has the foliowing charac
teristies: (1) the archiecture of the air spaces remains
iniact, (2) collagen (scar tiseue) is not lormed to & sigaif-
ieant extenl, (3) the tissue reactios is potentially
reversible.

4.5.1 Excessive concentrations of nusaance dusws in
the waekreem air may seriously reduce visibilitv (iron
oxide, carhon black), may csuse unplessant deposiu in
the eves. ears and nasal passages (Portiand Cement dust),
or cusse injury te the skin or mucous membranes by
chamical or mechanieal action per se. or by the rigorous
skia clesnsing procedurm y for their removal.

b J

43.2 A threshold limit of 10 mg/m?, or SO mppet,
of total dust < 1 percant quasns is recommended for sub-
sances in these camgories and lor which no epecilic
thresbold limiss heve beem assigned. This limiy, for a
normal workday, dees set apply e brief exposures &t
higher wooceawraiions. Neither does it apply o those
subsiances which may canse pbysiologic impairment at
lower conceatrations but {or whick & threshold limit bas
oot yet besm adepied. Some suisazce particulaies are
given ia Appendix E,

4.6 Simple Asphysiens — “lnert’ Gesas or Yepors. A
uumber of guses and vapers, whem present is high con-
contwratiens in air, aet primarily as simple asphyxianis
without other signilisast physisiogie aiiects. A TLV may
set be recommended for cach simple asphyxiant because
the limising {aeror io the avaiadie exygen. The misimal
oxygen sostest should be 18 perweat by veiume sader
sormal ammespheric peorsure (equivaient © & parial
presenrs, pO1 of 133 mm Hg). Axnecpheres deficient in
Oz de 20t previde adequate wamiag and mos simple
ssphyxisats are ederiess. Scveral simph asphyriaau
preweat as explosion hazard. Acsount should be taken of
this {sctor in limiting the soncestration of the asphyxiasnt.,
Specifie cxamples are listad is Appendix F.

47 ShortTorm Limin (STLs). B maey industrial
exposurss are ael ceatisneus. Sbeur daily exposures.
bui are sharverm, ar intermicent, o which the TLVs do
aot asressarily apply, STLs for S, 1S, or 30 minutes for
142 substances have beun put inte the regulations of the
Pamasylveaia Deperonent of Health (Chapwr 4. An

DUP 0960119
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432, Revised [an 25.1968°). These STLs repremat the
‘maximsl average sumespherie conceetratioa of a cos-
taminant w0 which & worker may be exposed for tre
xipulated time. The conesstration represeats am upper
limit of exposure and assumes that there is sufficient
recovery between expesurss before amother is initiated.
The daily sverage expossre includiag that provided
by 1he STL shall be such that the TLV shall aot be
exconded. Similar STLs for & more restricted aumber of
subsiances have besma recommended by the American
Natisnal Standards [asttuse. This swandard-setting body
refee) 1o these sherterm limits as “peaks.” (See som
uader 4.1.3.)

4.8 Physical Facders. [t is recognized that wxh
physical factors as hast, ultreviclet and ionising radistion.
hum:dity, abnormal peevsure (sititude) sad the like may
piace sdded stress on the body se that the effects from ex-
posure at & threshold limic may be altered. Yost of thase
strenian act adversely 10 ineresse the toxie respones of o
substance. Although most threshold limits have builtsia
salaty facrers te guard againet sdverse effects 10 moderxts
devistions (rom normeal envireaments, the safaty factors
of moet substances are not of such & magnitude s o take
care of gress devistions. Foe example, continusus work ot
temprraures abeve 99 F o evertime extending the werks
week moce than 23 percent. might be cansidered groms
devistions. In such instances judgment must be exercised
in the proper sdjuwwaens of the threbeld limit velue.

4.9 Bielegis Limit Values (BLVs), Other mesns exint
and tmay be y for ing werksr exp

other then reliance on the Themshold Limit Value foe in.
dustrial air. namely, the Bielegie Limit Vaues. Thes
velue: repreaent limiting amounts of substances (or theie
effecti) ta which the worksr raay be exposed withsut
hazari w0 hesith er weil-baing @ determined in his tisspss
sad fluids or in his exhaled beonth. The bielogie
mesnrament® oa which the BLVs are baved ean farwich
twe kinds of infermation weful in the sonoel of werker
exposare: (1) messure of the individual weeker's ovenall
apasure; (3) messwrn of the werkse's individual wad

® Ponnsyivanie Dept. of Health, Herrishurg, PA

cherscterisiie reaponse. Memsurements of response furnish
o superior esumate of the physiolagic status uf the workaer,
and may be made of (s) changes in umount of some
entical biochemicsl constituent, (b) changes in activity of
& critical enzyme. (¢) chunges in wema physiologic func.
tior, Yessurermens of exposure may be made by (1) detor.
mining in blood. urine. hair, nails in body tissues and
fluids, the smount of substance to which the worker was
expasad; (2) determination of the amouat of the
metabolite{s) of the substance in tisoues and fluides (3)
determinstion of the amount of the substance in the
exhaled beeath. The biologic limin may be wed e an 2d-
junct 10 the TLVs for air, or in place of them. The U. S.

National {sritnte for Occupationsl Safoty and Health is -

proposing & seriss of these BLVs whickh will be 1seund
from time to time as part of the Criteris Documents for
recommended industrial sit standards.

4.1 Unlisted Subtrteases. There are & number of
ressens why a substance doms not sppenr in the Thrsshold
Limic lisg either insullicient infornation is svailable or it
hss not been:brought ta the sttamtien of the Thruhold
Limits Committes from which 2 limit can be developed.
or it is & substancs thx could be included ie the Ap-
pandices E and F pertaining to Nuisence Particulates and
Simple Asphyxisnts. Substances eppesring in thave ape
petidices serve as exampies oniy: the appendices are not
inendod 10 be inclwsive.

4.11 "Neties of lndent.” At the beginning of each
year., propoeed actions of the Committes for the
forthcoming yesr are iscued in the ferm of 2 “Netes of
Inwnded Changes.” This Notice prevides set only an
vppectunity foe & but solicie suggesti [
substinoss o be sdded to the list. The suggmetions shouid
be sccompanied by subsanmtisting evidence. The iim of
{nwended Changes follews the Adopted Vaiues in the TLV
beoidet.

4.12 tlegei Stetus. By publiestion in the Federal
Registar (Vol 36, No. 10, Mey 29, 1971) the Thembeld
Lismit Values (1948) are new official federal standards for
industrial air.
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TABLE 1 ~ ADOPTED VALUES T
(In Alphebetical Order)

Netes, Table 1
Capital lattars refer 0 Appendices (Except for “C” shown to the laft of rubsances in Tables | and 3. Thus
indicstes data for thet rubstance relate to Cailing Limits. See 4.2 and 4.2.1 for discussion.)

1974 Additica

Ses Netios of Intended Changes, Table 3

See Table § for esiling and pask concentrations

Sea Table S for TLV, or esiling concantrations. or both, which are more restrictive and are OSHA
requirements

TLV lised is higher (lame restrictive) than thoss shown in OSHA requlstiens, Section 1910.93
Table G=1. Seo disowssion in 23.

Ses 1974 Revised Docwmentation, 4.1.4.1

Feetnetes:

Parts of vaper or gas per million perws of contaminated air by voieme a2 25 C and 760 mm Hg prewure.
Approimate milligrams of subsance per cubic metar of air,

AR smospharic sonamatration of aet more than 0.02 ppm. or personal protaction mey be necessary o
evoid headashe,

<Tum in dismeter.

As sampled by methed that doms not cellect vapar.
Accerding te ansiytisally determined ecomapesitien.

For sontrel of ganersl reewms sir, bislogic menitering is
Ses ners (m), Table 2.

tal fer per

Redicastivitys For parmissible sonomtrstions of radieisowopes in sir, see U. S. Deparunent of Commerce,
National Buresw of Standerds Handbook 69, “Maximan Permissible Bedy Burdeas aad Maximum
Permissible Concontrations of Radicnuciidm in Aic and in Water for Gecupationd Exposure.™ June S, 1969.
Also, see U. S. Department of Commerce National Buresn of Stundards, Handbook 59, “Permimible Dose
from Exwurnal Souress of lenising Radistion,” Sepiamber 24, 1954, and sddendwn of April 15, 1958, A
report, Basic Redistion Precsction Criteria, publiched by the National Commities on Radistion Prowction.
revises and modernines the eonespt of the NCRP standards of 1954, 1957 and 1958: shtainsble as NCRP Rept.
No. 39, P. O. Bex 4847, Washingen, D. C. 20008. (Also ses 22.)

s 21

Page 3

P
Sebstance ppm® M/u'“ Subelonce ppm® mg/m
Abats...... Ceerseanens - 10 Alsndum (AlsOn)....... - E
Acataldehyde. ......... 100 180 4~Aminomphenyt—=tikin . -— Alr
Acetieacid............ 10 28 2-Aminosthanol, see
C Acetic anhydride ves [ 2 Eihanolamine........ - -—
ACRtODE......ccnnnen, 1,000 3,400 2-Aminopyridine. ...... 0.5 2
Aostonitrile............ 40 70 17 28 18
Aostylsne........... ves F -_— Ammogium chioride,
Asstyisne dichloride, see fume................ -— 10
1, 3-Dichiorosth; N - Ammonium sulfamate
Asstylsne . 1 4 (Ammate)........... — 10
Acrolein...... ......... 0.l 0.28 a-Amyl scetate. ........ 100 325
Acrylamide—~8kin..... = 0.3 ne-Amyl asstate....... 128 650
Asrylonitrile —8kin. .. 20 43 Anilino=~8kin......... H 1%
Aldria~8kin.......... - 0.25 Anisidine (o, p-isomers)
Ally! aloohol = Skin. . 2 L] —8kin......c......n 0.1 0.5
Allyl ehloride.......... 1 3 Antimony & compounds
Allyl giyeidyl ether (VY- 1) N — 0.5
(AGE)=8kin. ...... s 2 ANTU (sipha aapbthyl
Allyl propyl disulfide 2 12 thioures)...... A — 03

¢ Tabin 1 vaiues ore squal 18 or lower (mare restrictive) then these premuigeted under OSHA por 1930.93 4009t in
¢ low csses idmmtilied by ¥. Soe Tebis | Metes, end diseussion in 2.3.

Ses ehove for oll nores OUP 0960112
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TARE | — ADOPTED VALUES (CONTD)
»
Substanes o ~a/M*" Substanes oot mo/M
AIFOB.....oevvronensn, F -— ‘aleinm csenonata. ... . . -— E
esysenic & compounds Carbaryl (Sevin®). ..... — $
(8 AB)oovverrnrnnnn. - 05 Carboa black. ......... - 38
Aising. .o 0.03 0.2 Carbon dioxide......... 5,00011 9,000
Asphalt (petroleum) Carboa disulfide~=Skin. 20 60 ¢
fumes............... -_— -] Eubon mnaondnad... .. 50 55
' methyl—=Skin. — 03 arbon tetrachloride —
Asdnphos methyl Sk e aeennne 10 e
* Bygon (Propaxur)...... - 0.5 Cellulose (plp!! fiber). . - E
Burium (soluble Chio —Skin...... -— 0.5
sompounds) . ........ - 0.5 Chlomud camphene —
*¢ C Benaene—8kin......... 25 80 e TR - 0.5
Bensidine— Skin....... — Al Chlorinated diphenyl
p-3ensoquinone, see oxid@....covvairnenns - 0.5 ,
QUInON. . . .einee e - < Chiorine............... 1 3 =
Bensoyi peroxide. ... - $ Chiorine dioxids. ... .. o1 03 —
Bensyl chioride. ........ 1 - C Chiorine triffuoride. .. .. 0.1 0.4 b—
Beryllium............. -  0.003% C Chioroscetaldehyda. . ... 1 3 =
Bipbenyl, see Dipheoyl. — - a-Chloroacetophenone et
Bismuth telluride....... -— t0 (phenacyichloride). . 0.08 03 =
Bismuth teiluride Chlorobensene (.
(Sedoped)........... - 3 (monochlorobensens).. 75 350 =
Baroa oxide........c00n a— 10 O'CMM o
Boron tribromide. . ..... 1 10 maloocaitrile (OCBM) R
« CBoron trifluaride. .. .... 1 3 =SB e errinenns "0.08 0.4
Biomine.......e0vuueen 0.1 0.7 Chicrobromomethane... 200 1,050
Biomine penv.nluondn 0.1 0.7 2.Chloro-1, 3-butadiens
Bromoform —Skia. .. .. 0.3 5 see Chioroprene. ..... -— -—
Butadiens (1, 3- Chiorediphenyl (42%
. Bub:::.fim) ........... l% 1S Chiorine) — Skin. .. .. -— 1 -
Butanethiol, see Butyl Cilorodiphenyl %%  _ o8 =
Mercaptan.. ......... - -— -
2-Butancne. ........... 00 50 o e :
2-Butoxy ethanol (Butyt Epichlorhydsia.. . .... -_— -— .
Celosalve) — Skin... s 240 Caicium arscnata. ...... - 1 >.
Butyl ")m" (n-butyl 0 0 Caicium oxide.......... - ] z
) TP
soc-Butyl scetata, .. ... 200 960 Cumpior Qyathece) 3 9 :
wrt-Butyl acetats. ..., 200 950 DUuste..oevinnnnnnn - 1 '
**n.Buy! slooboi—Skin... 100 300 Vapor.... o e 5 0 3
.Eﬁw aleobal. ...... 150 450 wwm ;e .
tert-Butyi aleohal. . .... 100 300 Ethyiene chlorchydrin, ~ — -
CB‘Jtyluﬁu-SHa..... ] 18 Chioroethylene, see
C tert-Butyl ehmate (as Viayl chiorida. ... .... - -
CrOy) == “I ....... - Q.1 * Chiorolorm
n-Butyl giyeidyt ether (Trichloromaethane). . 28 120
(BGE).ievvverinnrnnn 50 70 * bis-Chioromethyl ether.. 0.001 Aw
*s Bytyi laetate.......... — — |-Chioro-1-nitropropena. 20 100
Butyl meroapean....... 0.8 15 Chloropicrin. .......... 0.1 07
p-tert-Butyitolusoe. . ... 10 60 Chioroprene (2-chlorosi,
*s Cadmium (Metal dust 3-butadiene) — Sida 2 %0
and soluble saits)..... - 02 * 0-Chlorotoilusne. .. ..... 30 250
*C Cadmium oxide fume (as Chromates, certain insol-
(- ) N -— 006 ¢ nble forms.......... - Aw
Se0 3 § for all neres
m puP 0960113
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Arrit 1961 THRESHOLD LIMIT VALUES s
This Page Res Jan 1975 OF AILBORNE CONTAMINANTS Pege 7
Wil
<» TABME | « ADOPTED VALUES (CONTD)
)

Svbetanes ppes -m/l\'” Substance pome’ ﬂl/M'.

Chromie acid and Dichlorobenndim—
chromates (a3 CtQy).. = are Skin................ -— AW

Chromium, sol. chromie, . D:eblomd:aummmnm 1,000 4,950
chromous saits 83 Cr. . — 0.5 1. 3-Dichioro-$, 5-

Coal tar ‘piteh volatiles dimethyl hydsntoin... — 0.2
(benscne “soluble frae- 1. 1-Dichloroethans..... 200 320v
tioa: anthracene, BaP, 1, 2-Dichloroethans.. . .. 5 200 ¢
phenanthrene, acri- 1, 2-Dichloroethylene. . 200 790
dine, chrysene, pyrene) A 0.2 Diehlomthyl ether—

Cobsait, metal fume & S ) <. J 5 30
dust.......covnenns -— 0.1 Diemommm e

**Copper fume........... — (0.) Metbylene chlorids. . -— -_—
Mi.m. .. -_— : Dnehlorouono!uo.o-

Gorundnm (AlsOn)... -— E .. 1,000 4,200

é Cotton Dust (raw)... .. - 0.3~ CLl. chhloro-l-

Crag® berbicide........ - 10 nitrosthane.......... 10 )

C (all isomers) 1, 2-Dichloropropane, sme

................ -] 2 Propylenedichioride. .. - -—_—

Crotonaldehvde .. ...... 2 [ ] Dlehhroumluon-

Cumene—3kin........ 80 48 = ethans.............. 7,000
yanide (ss CN) =-8kin — ] Dlehlofvos (DDVP) =

Cysnegen............. 10 - Skin................ 0.1 1

Cyciobexane........... 00 1,080 Dicldrin—:!k!n ........ - 028

Cyclohaxanel. ......... 50 200 Diod:ylun;ne .......... 25 75

Cyclohexancas. ........ s 200 Diethylamino ethanol — 10 "

clobexene........... 00 05 2000 Skl
-gdomyumm-—sun 10 0 Distbyiens criamine — p

Sep e B M Distyietber, we Bl

D) » o -— 1 ored 3 n“ "" SRR

DDVP, soe Dichlarvas - >y Dm“ ............. 100 880

Decaborane — 8kin..... 008 03 c Dlglyudyl ether (DGE). 0.5 28

Demeton®—8kin...... 0.01 0.1 Dihydroxybensens, see

Discetone alcohol (4= Hydroquinone. . . .. .. - -
Yy -mathyt- © 20 Diisobutyl ketons.. ... % 1%

L it ........... Dmompyhn‘u-— s o
Ethmmy amine - - Diutho.c

Dissinon == 8kin....... -— 0.1 Methyisl............ - -

Diasomethane 032 0.¢ Dimethyl ssetamide =

Diborane. .....ccccu... 0.1 0 Skl .....ieinen... 10 38

1, 2-Dibromoethane Dimethylamine........ 10 18
(nhyku dxbmdc) Dimethylaminobensene,
............. 2 145¢ o6 Xylidene. ........ — -
lem. .............. -_— 3 Dimethyianilineg (N-
2N Dibutylaminosthanol dimethylaniline) —
—Skif...oiinnn vee 2 14 8kin......oo0vnnnnen $ 25
Dibutyl phosphate 1 $ Dimethylbensene, sre
Dibutyiphthalats.. . .... - 3 Xylene.............. - —
C Dichiorasstylens. ...... 0l 0.4 Dimethyl 1, 3-dibromo-
C o-Dichlorobensene. ... .. 80 300 3-dichlorosthyl phose
p-Dichlorobensene. . . ... 78 450 phats, se¢ DiBrom.... = -

holhcllm—a;

DUP 0960114
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$31 THRESHOLD LIMIT VALUES APRIL T961 | g9
OF AIRBORNE CONTAMINANTS This Puge Rev Jon 1978
Pege &
TARE 1 ~ ADOPTED VALUES {CONTD)
L I
Sulrstance pom®  mg/M Substance pon  mg/M

i orrnamide = Ethyl chloride.......... 1,000 2600
chmk.:yu ............. 10 30 Ethyl ether............ . 400 1,200
2, u-Dmet.hylhepunone. Ethyl formate.......... Log 30(1:

see Diisobutyl kltqm - -— gehyll :x]gmpun ....... 15” s
1, |-Dimethylhydrazine Egy I.mu:m .......... 0 40

--Skin.............. 0.5 1 E h l chlhdnn-

Diroethyiphthaisnte. . ... - ] thylene chloroby: s 16
(1] leutbyw‘u - Sﬁn. (l) (5) ................
Diritrobensene (all ga,{wm' i, v 10 3
inomers)~Skin. ..... 0.15 1 1. 2.Dit b'“wl ... - -
Dititro=o-cresol — Skin, == o2 Ethylene dichloride, see
Diritrotoiuene :lShn.&. bt 1.5 1, 2-D|chlofoeduno - -
* Dicxane, technical grade Ethyle i, parteu-

--Sldn.............. 50 180 y “ “m ......... - 10 —
Dighenyl. ............. 0.3 1 E‘hyhn( glyeol. vapor .. 100 260 <
Dighenyl amine. ....... -— 10 C Ethylene glyeol dxmzrm =
Dig hcnylmethuo and/or Nitroglyosrin— =

ﬁxtmeyum Skin................ 02 -— =

Methylens bisphenyl Erhylene giyool mono- =

e~ - i =
Dipropylene o ool ve s0e-

methyl ether = Skin. 100 800 tate)=Skin......... 28 120 =
Diqust................ - 0.5 Ethylene imine = Skin. 0.5 1 o
Dixme, octyl phthaiate Ethylene oxide. . ....... [ %0 <

(Oi-2-ethyihexyl Ethylidine chloride, ase
phthalate)........... _— $ 1, 1-Dichioroethane. . -— —_—
* Disyston—8kin - Oé *C Ethylidene norbornene, . 5 2
........... eeeas -_— N-Ethyimorpboline =
Enclosulfan  (Thiodaa®) 86D, ......uennn.. 20 o
Encrn—gida. 0 = o4 Ferbam......... ... - 1
E?mrgm —5tia..- 3 olg : I-E:l:‘:ide (un;):dua - zéo
WenBkin.ooovenrnn. -— B
; POXYPIopaADe, Fluodine............... 1 2v
L rE N - - Fluoratrichloromechasa. 1,000 5,800 ~

Propyleneoxide. . C Formaldehyds 2 30
2, 3-Epoxy-l-propancl, Formie : s v <
Eme e D Furfural — 8kin. 5 2 .
Eeaecklal, s St ek 2 3 kS

Ethylnqum ...... - - b “ 02 08 I &
Ethanolamine......... 3 8 ermanium tetrsbydride -3 s i

Glass, fibrous® or duse. . . .
2Bdoreusel—Side. 10 3 Giyoeria mist.......... - E r
2-Echoxyethylacetase Glyadol (2, 3 - los

(Catioscive aestata) peopanol)......... - 0 150 >

Glyeol ?nocﬁhyl etbc.
anhm. {Synthetic) ... == E
E
0.5
0.5
2000

So0 ¢ ! for all netes

DUP 0960115

DU 040425




g1 N\ THRESHOLD UMIT VALUES JE
is Page Rov jan 1973 OF AIR-BORNE CONTAMINANTS Poge
TABLS 1 — ADOPTED VALULS (CONTD)
ppme u./l’. Substonce ppme mg/M
Dichlorobenszidine —
" - n.1e Skia................ A
Chromium,\gol. chromie, DichlorodiBuoromethane. 1, 4,950
_ o = 0.5 1, 3-Dichloroe$, 3«
volatiles dirnethyt hydantoin. . - 0.2
(bensene solubje Irac. 1, 1-Dichioroechase. . ... 200 30
tion : anthracend, BaP, 30 200 ¢
200 790
dine, chrysene, p )
Cobalt, metal fume % = Skin........../J.... 3 30
t dust.....co00nnenn
** Copper fume, .......... - -
Dusts and Mists. ...
Corundum (AlsQy)...... =  E = methane./.......... 1,000  $.200
" *Cotton Dust (caw).....
: Crag® herbicide........ 10 60
Cresol (all isomers) =
Skin................ - -
Crotonaldehvde ... .. ...
Cumene—3kin........ 7,000
Cyanids (a8 CN) =~Skin
Cvanogent............. 0.1 1
Cyclohexans........... - 028
Cyclohexanol. ......... 28 75
Cyclohexanonae. ........
—d Cyelobexcne........... 10 30
s * Cyclobexylamine~—Skin
[— Cyclopentadiens. ... .... 4
= 24D - —
L.lc.l DD% ..... D; .........
= DOVP, soe Dishlorvos Tathane 10 360
ars Decaborsae —Skin. ... 0.08 9&5 C Diglyeidyl other (DGE). 0.5 28
= Dematon®—Sidn...... 001 A Dihydzroxybensece, see
o Diacctone aloohol (3 uumn ....... -— _
3= hydroxy-+-methyl- 240 Diisobuty| ketone. . ... 3 1%
Diiso, ylgmuo -
Skn e PR
- Dimethoxymathane, e
0.1 Metuylal... \....... - -
g-‘: Dimathyl mnnu{: -
Dimathylaming.... ..
Dimthyhninomh
1464 see Xylidese. .......|
3 Dimethylaniline (N-
tsmnnhylnﬂim)
14  SKifl........c00000nn
s Duu:hyibcmo.
§  Xykoe..............
0.4 Dxme:byl 1. 2dibromo=
300 2 yl phoe-
450 phate, see DiBrom... .
0960116
» S forail mu m bup &

LY | N

»
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AL Tael THRISHOLD UMIT VALUES $T7
This Pege Rev Jon 19738 OF AILBORNE CONTAMINANTS Pege ¢
TABLE | = ADOPTED VALUES {CONTD)
Substencs ppme -'/M’” Subsience pome mg /M"
* Hexachlorocyclopenta- cM .
vt 001 om e b me s
Hesnchlomthuc— * Manganese cyclopenta-
................ 1 10 d '
Hesschloronapbibuiese aotesee -
------------- - 032 Marble................ = E,
chﬂuoronecm ...... 0.1 07 Mereury  (Alkyl com.
** Hexane (a-hexane)...... 3500 1800 pounds) = Skia. ... ., 0.001 0.01¢
2-Hexanone............ 100 410 Mercury (All forms ex-
Hexone (Methyl isobutyl oept alkyl........... - 0.08¢
ketone) . ............ 100 410 Mesityl axide. ......... 25 100
ue-Hlxyl acetate....... 80 300 Methage....... Ceein. F —
ine==8lgn...... 1 13 Methanethiol, see Methy!
Hydrogea............. ¥ -— mercaptas........... -— -
Hydrogen bromide. . 3 10 Methoxyehlor.. ......... -— 10
C Hydrogen chloride. .. ... Y ] 7 2-Methoxyethanol—Skin
Hydrogea cyanide — (Methyl cellosolve). .. 25 80
Bkin...o.ooovurnnn.. 10 11 Methyl acetate......... 200 810
Hydrogen fluoride...... 3 20 Methyl acetyiene (pro-
ydrogen peroxide..... 1 14 271 ) TR 1,000 1,8%0
Hydrogen selenide. . . ... 0.03 03 Methyl acetylene-
Hydrogen sulfde....... 10 18¢ propadiene mixture
Hydroquinooe......... — 2 (MAPP)............ 1000 1,800
Iadene................ 10 s Methyl acrylate—Skin. 10 3
Indium and compounds, Methyl acrylonitrile —
PP A - 0.1 Bkin................ 1 3
Cloding......cunennn.. 0.1 1 Methyial (dm"b"r-
** Iron oxide fums........ -— 10 )eneeenen 3,100
Lroa ::mwbonyl veees 001 (008) Meshyi sleokol (mdw ©
-— 1 nol)—Skin........... 2
lxxu‘yll‘::ti“:b' "r' 100 53; Mnhyhm .......... 10 12
Iscamyl aleodol. ....... 100 380 Methyl amyi aleohol, see
Isobutyl acstate........ 150 700 Mechyl isobutyl carbi-
** Isobuty! alochdl. ....... 100 300 000 Bol......eeieeeeenn, - -
** lsophorone . . . ......... (25)  (140) bﬁeﬁ:y: kyuﬁfvhu . og ] :
Isopropyi asetata.. ... .. 250 950 sthyliscamy! ketone 7
Iscprepyl aloohol=-8 Methyl (neamyl) ketone
Laoprop ~an i ydz:gguwdd)"ﬁﬁi' %
RO A B .— .
glysdyl ether %0 104 Methyl butyl ketone, see
aep...... bereneans 360 3-Hexsnoge.......... — -
o g ¥ Methyl oelloscive — Skin
Kaolin......oonn eesens see 2-Methoxysthanol. — —
Ketene....... TR 0.3 0.9 Methyi ceilosoive scetste
Lead, inorg., fumes and — Skin, see Ethylene
dm ............... — 0.18¢ glyeol * monomethyl
Lead armnate.. ....... — 0.13 ethor scctate. .. ... ... — -—
008 ,oueoonenes - Methyl chloride. ... ... 100 2100
Lichiom hydride. ... ... - oo o Mothrereoene. s 200
LPG. (Liquified petro- Methylcyclohexanal. ... 50 233
leum gas)..... 1,000 1.800 o-Mcthyieydolumno—
Magnedgite. ............ - E N A ] 230
Magnesium axide fums - 10 Mothyicyelopentadieny!
\ththion—Skh ...... -— 10 manganese tricarbonyl
Maleic anhydride. . 0.25 H (as Mn)=—S8lkin...... 0.1 02
See p § for oll neves
-
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s THIESHOLD UMIT VALUES APRIL 1961 ] o4
. Pege 10 OF AIRRORNE CONTAMINANTS This Pwge Rov fan 1975
TARLE | - ADOPTED VALUES (CONTD)
. : » 4
Subatanse e mg/M' Substance pam -./M"
Methy! demeton — Skin. — 0.3 Nitrogen trifluoride. . ... 10 29
Methyl ethyl ketone Nitrogiycerin—Skin.... 0.2 2
(ME!\). wee 2-Bu- Nitromethage.......... 100 2%0
------------ - - 1-Nitropropage. ........ 23 90
*C Methyl ct.hvl ketone 2-Nitropropene. ........ 25 90
peroxide............. Q.2 1.8 NeNitrosodimethylsmine
Methyi formate........ 100 250 (dimethylnitrosoamine)
Methyl fodide = Sidn. . § 28 Sk ....0o0u0nn - Al
Mcthyi isobutyl enbinol Nitrotoluene —Skin. ... § 30
.............. 100 Nitrotrichlorometbane,
Mcr.hyl isobutyi ketone, see Chlorepicesin. ..... -— -
see Hexooe.......... -— -— Nitrous oxide.......... F -
Methyl isocyanate — Octachloronsphthalens
Sdn........ovenee 0.02 0.08 —Skif.............. - 0.1 ——
Methyl mercaptan. .. ... 0.5 1 Octane................ 00 1900 =
Methyl methacrylste. .. 100 410 Oil mist, particulate -— & —
Methyl parathion—Skin, = 0.2 Oil mist, vapor......... #B? - =
Methyl propyl katone, QOsmium tetroxide...... 0.0002 0002 L
see 2-Pentancoe. . .. .. -— -_ Oxalicaeid............ -— 1 o
C Methyl siliesta. . ....... [ 30 Oxygen difluoride. ...... 0.05 0.1 hary
C & Methyl styrene. ...... 100 480 Osote.......0..0000 0.1 0.2 =
C Mathylene buphenyl iso- *Parafin wax fume....... - 02 S
cyanate (MDI).. 0.02 02 Parsquat~—Skin....... — 0.5 S
o Methylene chloridc (dl- Parsthion=-Skin. ...... o 0.1
chioromethane). . .... (300) (1.740) Pentaborane. .......... 0.0l
* Li-Methylene bia (2- Pentachioronaphthalene
ehlomnu:).-—sun 0.02 At . ) - P -— 0.3
*°C Methylene (i-eydo- atachiorophenol
bexylisocyanats). .. .. el .01l - Bkif.......... s = 0.5
Molybdenum Peataerythrital......... -— E
(soluble sompounds). . - 5 **Pentane............... 00 1500
(insoluble compounds). — 10 2-Pentanone........... 200 700
Monomethyl aniline — Perchioroethylens. ..... 100 670¢
Skin................ 2 9 Perchioro
CMonomathyl bydrasine mereaptAL. .. ........ 0.1 08 -
—=8kifl. et eneenn.s 038 Parchloryl fluoeide. . . ... 3 14 sy
Morpboline—Skin..... 2 70 Petroleum Distillates <
Naphtha (coal tar). ... 100 400 (naphths)........... aps -— .
Naph: ! TP 10 50 Phenol = 8kin . Skh 8 I: !
A-Naphthylamine....... - Aw Phenothiasine — 8kin... — !
NOOB. e eorirrenenannn r - p-Phcayhu diamine — 3
Niekel earbanyt........ 0001 A»QQ007 = Bkin................ — 0.1 ¢ -
Nickel, metal and insole Pheuyl ather (vapor)... 1 T ;
uble compounds (saNl) — 1 Phenyl ethee-Diphenyl (
*¢ Nickel, soluble som~ . m ;’npor) ...... 1 7 i =
pounds (as N() . -— 1 ny ene,
Nieotine — Bkis........ 0.078 0.5 tyrene............. - - ! R
Nitrieadd............. 2 ] Phenyl dyadyl ether :
Nitzie oxide............ 25 M = (PGE).............. 10 60 l
p=Nitroanikine ~ Skin 1 1.3 Phunylhydmo-skn. 3 2
Nitrobensene = Skin. . 1 ) C Phenyiphosphine .. ..... 0.08 0.28
p-‘i‘nnd:hmhmm - * Phorate(Thimat®)=Bkin = 0.08
Skn..........c..... — 1 Phendnn (Mevinphos)®
4=Nitrodipheayl........ - Al Skin.............. 0.01 0.1
Nitroethase........... 100 310 .. Phoum (oarbonyl chilo-
C Nitrogen dioxide....... § 9 ride)................ 0.1 0.4
§ tor oll
Sou 9 & for ol mores TP pUP 0960118
$ “ - .
- - Y g
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APRIL 194)
23 THRESHOLD UM VALULS $3
is Pege Rev jan 1978 OF AIRBORNE CONTAMINANTS Pege
\ TAME | — ADOPTED VALUES (CONTD)
“‘Yu o wg/m™ Svbstence poms -,.m"'
* Hexachloroeyclopenta- C Manganese and com.
RO N onnennn .. 001 o Sobnese and  com 5
Hcmhbm{hue— * Manganese cyelopentas
Skin.....» bh ........ i 1 dienyl tricarbonyl
Hexacbloronaphthalens (as Mn)=3kia. ... ... 0.1
L LUPRR RS NP - 03 Marble............... E
Hexafluoroscetons, . . ... 0.l (184 Mereury  (Alkyl
*s Hexane (n-hexaas). \.. .. 300 1300 pousds) — Skin 0.01¢
2-Hexanone........\.. 410 Mereury (Al fo
anouc ( \(ethyl uobutxl ceptalkvl).... £..... 0.08¢
............. 100 410 Maesity oxide 100
m-Bexyl acetate.. . 80 300 Methane. ... -
Hydrasine ~— Skin. . . ... Y1 13 Methanethiq¥, see Methyl
Hydrogea............. “F -— mercaptad........... - -
Hydrogen bromides...... 3 10 Methoxyghior.......... -— 10
C Hydrogen chioride. ... .. LN 7 2-Methgiyethanoi=-8kin
Hydrogen cyanide — . (Mgthyl cellosoive) . . . 23 50
Skin.......oo00nnnn 10 011 Meriy! acetate. . ....... 200 610
Hydrogen fuocids.. .... 3 % U Mgthyl scotyiene (pro-
Hydrogea peroxide. . . .. 1 i4 PYne)............... 1,000 1,650
ydrogen selenide. .. ... 0.08 02, Methyl acetylene-
Hydrogea suifide....... 10 150, /  bropadienc mixture
<z i 2 (MAPP)............ 1000 1,800
— P Methyl acrylate—~Skin. 10 33
= thyl acrylonitrile -~ .
=l ey = ox X sdan... ... 1 3
E.S’ \ Mnhylal (dimethoxy-
—-— N mathane)............ 1.000 3,100
Li-. Mnhyl alookol (meths-
e | Iron salts soluble. se Fe. — 3/ v nelle=Skin........... 200 200
-~ "~ Muhyunun. .......... 10 12
2> Methyt amyl alcohol, sre
B:{thyl isobutyl earbi-
Maethy! 3-cyanoacrylate. 2 8
Methylisoamyl ketone.. 100 478
Methyt (g-amyl) ketons
(3-Heptanooe) ... ..... 100 465
Mathyt brofajde — Skin. 18 0
Med:yl bur.yl‘heom. ne
exanone.\,....... -_— -
Mczhyt cellosoiver— 8kin
sre 2-Methoxyethanol. -— -—
Methyi ocllosoive
— Skin, see E
glycol nonomuh
sther acotate. .
Methyt chioride. . .
Methyt duomlem
** Methyloycichesane. . ...
Methyicyelohexandl. ...
o-Me;hyhydchmm-
Methyloyclopentadienyt
manganese tricarbonyt
(a8 Ma)=—Skin......
p § for all noves
g DUP 0960119
1 g
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DU 040429




~ B

s | AT THRESHOLD UMIT VALUES $37
This Pege Rov Jen 1978 OF AIRBORNE CONTAMINANTS Pege 11
3 TABLE | — ADOPTED VALUES (CONTD)
: Subetancs prev mg/M™ Subsiencs - ppme mg/m*”
e
i- Phosphine. ............ 03 0.4 * Silicon tetrahydride
Phosphoric acid........ — 1 ( Yo eranennnens 0.9 0.7
Phosphorus (yellow). . —_— 0.1 Silver, metal and soluble
|- Phosphorus pcnmehlo- compounds -— 0.01
. rde........ ........ — 1 Sodium fuoroacetate
! Phosphorus pentasulfide. =~ 1 (1080) = Skin - 0.08
] Phosphorus trichloride.. 0.5 3 **C Sodium hydroxide -— 2)
l Phthalie anhydride. .. .. 2 12 Swarch........... -— E
! Picrie acid —Skin. ... .. -— 0.1 Stibine..........c...... 0.1 0.5
' Pival® (2-Pivalyl.l, 3- ** Steddard solvent....... 200 1.1%0
indandione).......... — 0.1 8trychnine............. — 0.15
Plaster of Paris......... -— E Styrene (Monomer)
Platinum (Boluble Balts) (Pbeny! athyiene).... 100 420¢
asPt...oeiiiiiianns —— 0.002 BUCrO®E. ... o cvvennnn e E
Polychiorobipbenyls, ses 8ulfur dioxide.......... 3 13
Chlorodiphenyls. ... . . . - - Sulfur bexaflucride. .. .. 1,000 6,000
Polytetraiuorosthylene Sulfurie said........... -— 1
decoraposition prod- Sulfur monochloride. . .. H 6
i e B: Sulfur peataduorida. .. .. 0025 025
= - 2 Sulfur tetrafiuoride. . ... 01 04
p— r - Sulfuryl fuoride.. ...... s 20
= - A? Systox, see Demwton®... — -
ud 1 2 b T = -— 10
o 200 840 Tantalum. ............ — 5
Ce 200 500 TEDP—8kia......... =— 032
= 25 110 Teflon® decomposition
~ products............. -— B!
C:) 73 330 Tellurium . ............ - 0.1
Tellurium hexafluoride.. 0.02 0.2
100 350 CT.Pz:yam 0.004 0.05
2 8 = CTepbenyls............ [}
100 20 L 1.1 &Tcmhbm-z.
...... 300 4,170
-— -_— 1.1, 2 z-TcMIero-l.
' - 3 NN 4,170
{ 8 15 1. 1, 2, 3-Tetrashlore-
i 0.1 04 ethane~—8ign........ 8 33
& — 15 Tetrachlorosthyisne, see
. Perchiorvethyiens.... ~— -
: Suluble mits....... - 1 Carbon tatrachlori - —
:’ .............. -— 10 Totr;;h:omsphm 2
. Rosia CQ“ 'oldgg. .............. -
s yais (an Tetraethyl lead (as Pb)
| formaldebyds). . ... .. - 0.1 —8kin.............. - 0.100%
. (eommereial). . -_— 8 Tetrahydrofuran. ...... 590
a ................ -— E 'rnmthyl lead (ss Pb) 0.1500Y
Seleaium eompounds a8 @0 ==Bkifl.........e.... - 0
(o' 88)ceciiiaiencinneas - 032 ‘rmum.hyi suocinoni-
Belenium hexafiuoride. 0.08 0.4 trile—Bkia.......... 0.5 3
* Sevin® (see Carbaryi). - — Tetranitromethans. ... . 1 s
* Silang (see Silicon tetra- Tetryl (3,4, 6
hydride)............. -_ -— trinitrophenyi~
Silicon......convninnnn -— E methyinitramine) =
Silicon earbids......... -— E D - L3
So00 p § for all notes DUP 0960120
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N -TAMES | = ADQH!D VAUJU (CONT‘D’ _
Suimtonas o mg/m™ suu-m pome -./u’“
Thallium (soluble com- Trinitrotoluene—Skin.. 0.2 15
pounds)=—Skin (a8Tl). = 0.1 Triorthocresyl
Thiram®. ............. -— 5 phosphate.:......... - 0.1
Tin (inorganic com- Tripheny! pbosphatae. . .. - 3
pounds. except SnH. 2 & compaunds,
tnd 800s) a8 8a...... -_— 2 a
Tis (organic compounds) Solubls............ -— 1
Rt shn (“ sn) veeae — 0.1 IlDlllN‘ ---------- - S
17.:111 cndcd‘ S - g 47V 100 560
itanium dioxide -— .
Toluene (toluol) — 8kin. 100 378+ U"g;“m (ostural) ol
C Toluene-2, 4 uble & insoluble com-
by |/ P - 0.2v
ciisocyanste. ........ 02 012 pounds, s
oroluidine............ 5 22 Vlnldllm +0s). 28 V
Toxaphene, sse Chlori- (V .......... — 0.5
nated eamphene...... - - c Fum ............... - 0.08
Tributyl phosphate. . . .. - 5 Vinyl acetate.......... 10 %
1, 1, 1-Trichioroethane, Vinyl bensane, see Sty-
nee Methyl chlvroform. = - rene................ -~
1, 1, 3-Trichloroethane Vinyt bromide......... 1.1 oo
" —-8kin.....co00nnnnn 10 45 b Vinyl chioride (See Table 3 lnd its note 1)V
Tﬂchkmthym ....... 100 538¢ Vinyieyanide, see
Tré;l::or?methne. see Acryloaitrile. . ....... - -
[ roform. .......0 0 -— - Vinyl toluess.......... 1
Trichioronaphthaiene — nyl toluene 00 %0
117 1. S - § Warfanin.............. -— 0.1
1,3 &?rncbhra p‘u’. 50 300 W?od dust )
1. 1, 2-Trichloro 1, 3, nonallergenis)....... -— s
Trsthyiamine, oo 25 100 Xylos (rylel) —8ida.. 100 433
Trifluoromonabromo- 1.000 8,100 Xylidine—8kia........ 5 L]
MOLNADE. , ccccvcvenss : -
Ti'mathyl bensene ... 25 1%0 Yetrium............... 1 -
2, 4,&Trinitrophenol, see Zinc chloride fume — 1 m
Picric acid........... - - Zine oxide fumse. ....... - S <
2. 4, 6= Trinitropheayls * Zino stesrata........... -— E |
pethylpitramine, sse Zireomun eonponado =
Teteyl. .. ovvennans - - a8Zs).......co0vnnn - s f >
-
=
,l &
LS !
Sou 9 5 for ¢l netes
‘ T DUP 0960121
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rd
\ <\ TAME | — ADOPTED VALUES {CONT D} —‘
Sobeienen prews mg/M* Subsiance e g/
Phosphing. ............ 0.3 0.4 * Silicon tetrahydride
PhosphariR acid.. ... ... - 1 (Silane)............. 0.7
Pho — 0.1 Silver, mets! and soluble
Phosphorus compaunds.......... 0.01
rde... N ...\ ....... -— 1 Sodium fMuorossetate
Phos - i {1080) ==Skin. ...... - 0.05
Phosphorus trichldgide.. 0.3 3 "CSodmn hydroxide. .../ -— 2)
Phthalic anhydride \, . . . 2 12 tareR............ " — E
Pieric acid —Slkda. . \.. - 0.1 Stxbun ............... 0.1 0.5
Pival® (2-Pivalyi-l, ¢* Stoddard solvent £..... 200 1.150
indsndione).......... 0.1 Strychaine...../...... — 0.1$
Plaster of Paris......... E Styrene (Mon
Platinum (Soluble Salts) (Phenyl ot 100 $200
aP..ieeeen 0.002 Suercee..../........... - E
Polychiorobiphenyls, see Sulfur digdde.......... [ 13
Chlorodiphenyls.. ... . - - Sulfur uoride 1,000 6,000
Polytetrefuoroethylene Sulfurjf seid. .......... - 1
deeompolition prod Sulfyf menochloride 1 8
=d|  yets...eiiiiieinen.. -— ¢ Suifur pentafluoride... . . 0.028 028
S *«C Pom-um hydroxide. . -— ur tetrafluocide. .. .. 0.1 0.4
b~ Propase............... F -\ ulfuryl fluoride........ s 2
< 8 Propiciactons. ....... - Al \ Systox, see Dematoa® - -
Ly Propargy! aloohol—Skin. 1 2 2,4, 5T........ - 10
Q o-Propyl scetats. .. .. 200 840 Tantslum............. -~ 3
[ Propyl alochol—8kin... 200 300 TEDP—Ska......... = 02
= a-Propyi gitrate........ 25 110 Teflon® decompasition
o Pmpm dlehbﬁd. (1, produets............. - Bt
< 73 \ Tellurium. ............ - 0.1
\ Tellurium hexafluocide.. 0.02 0.2
. TEPP — Skinn.......... 0.004 0.05
C‘i' ............ i 9
........ tiols 1, 3-Tetrachlore-2.
ifluoroethane. ..... 500 4,170
............ 1. 1.'2 2-Tetrachioro-1,
2 thage. ..... 500 4170
............... 1, 1, 2. ATetrachioro-
ethane - Skia........ 8 3s
.......... Tetrachlorodthyleas, see
Perchioros . -— -
Tetrachloromethane, ses
...... Carbon tat - -
............ Tetrachloronaphthalens "
Tm'ud\yl lead (as RD)
1 N = 0.l00nY
To:nhydmlum ....... \ 200 500
crvrofivetoaens Tetramethyl lead (as Pb)
—Skin.............. 0.1500 "
Tetramathyl succinoni- 3,
trile==Skia.......... Q. 3
Tetranitromethane...... 3 8
Tetryt (2, 4, 8-
............. trinitrophenyl-
................ mtbytm:nmu)—
Ceerirctrieeaeas - 1
Ry DUP 0960122
e -~
*
z
. _ : - A
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TABLE 2 = MINERAL DUSTS'

Netes, Tabie 2

¢ 1974 Addition

**  See Netice of Intended Changes for Mineral Dusts. Table ¢

11 A mere wringnt TLV for srocidolise may be required

Feotnetes:

() Milliens of particies per cubic foot of sir. basad on impinger pi d by light-field technics.
() The perceatage of quarts in the (srmuls is the amount determined from sirborne samples, except in

those instaness in which other methods have been shown to be applicable.
(k) Bath stion and p quarts (er the spplication of this limit are (0 be determined (rom the

fraction passing s sise-selsctor with the fellewing characteristios:
Asredynemic Diameter {um)
{Unit Density Sphere) % Passing Selemer
<20 0
28 .18
33 $0
LY 28
100 0 )
(1) Contining <1% quans: if quariz content > 1%, we formulee for quarts.
(n) As determined by the membrane filter method ot 400450 X magnificstion (4 mm objective) phase con
trast illumination. -
(p) “Respirable”™ dunt as defined by the British Medicsl Research Council Criteria (1) snd as wmpled by o
devics preducing equivalent resuits (2).
(1) Haxch, T. E. and Gross, P, Pulmenary Deposition snd Retention of Inhaled Aerssols. p 149.
Acadermic Prems, New Yerk, New York, 1964, R
di AIHA A logy Comminse.

{2) Inerim Guide for Rupirsble Mass Sampling,
AHIA J. 31: 2, 1970, p 133.
SILICATES (< 1% quarts)

Substence
SILICA, SiOy *Asbestos, ail formst

Crysialline .
Quarty TLVi f
-

% quarss + 10

TLV for respirable dust Soapatone
inmg/m’: Talc (onssbestiform)
10 mg/m Tale (fibrous) use Asbestos limit.

""E;pﬂ- ble quarts + 2 Tremolite, see Asbestoe.
% *Trivoli, use respirable”
TLY for “total dust,” res~

pirable and mourespirable: COAL DUST

20 mg/m’ (bituminous). 2 mg/m! (respirsble dust frac-
’. quarts 3

1 Tech:

S fibers/cc>
Sam in
length™; A
13 mppef
20 mppef

10 mg/m?
30 mppef
30 mppef
20 mppef
20 mppef

Graphite (satural)
Mica

mass quarts
{ormuls

I > 5% quarts use respirable
from the ecunt or

mass formils.
mam formuise for quarts.

Use one-half the value
caleulsted from formulss
for quarts.

Use quarts formulae.

tioa < §% quarts).
Cristobalits. . . . . Use coe-half the value cal-
culated

t ::‘bl‘.,g v;lm 000 oquel 19 or lower (more restrigtive) than these premyigeted under OSHA per 1710.93,

NUISANCE PARTICULATES

{see Appendix E)
30 m.p.p.ef. or 10 mg/m®
of total dust < 1% quarts
Conversion {actors
mppef X 383 = million particles per
eubie meter

= particies per e.c.

4

OUP 0960123
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CONTAMINANTS

APRRL 19¢)

This Page fov Jen 1973

TASLE 3 = NOTICE OF INTENDED CHANGSS (FOR 31974)

Theve substanom, with their corrmponding vaiues, comprise those foe whish sither & limit has been
propased for the flewt time, ee for which & change in the “Adopied” listing has been progesed. [a both cases,
the proposed limits sheuld be considered trial limice that will rernsin in the listing for & period of st least twe
yuars, [f. sfuar twe years ae evidence comes o light that quattiens the sppropristeness of the vaiues herein, the
vidues will be reconsidered for the “Adepied”™ list. Decumentation i svailable for cach of there substances.

Notes for Tuble 3

Capital latters refor to Appendioss (Except for “C™ shewn 10 the laft of subsances in Table 3. This indicats
duss for thas substance relate te Cailing Limits. Sew 4.2 and 4.2.1 for discussisn.)

- 1974 Revisien or Addition

(a) Parts of vaper or gas per million parta of contaminated sir by volume & 25 C sad 760 mm Hyg pressure.
(h) Appronimete milligrame of substance per cubis metar of sir,
{e) DBassd en “high voiume™ sampling

’ "
Substence pome m/n'
+ .rsenic, inorganic
pounds (as As)........ - 023
*Benssor—3kdn.......... 10 30
*Butans................. 600 1,450
*n-Butyl sloohol. ........ 30 150
*u-Butyl lactate.......... s 3
* (Cadmium dusts & -ltl. - 0.08
C Cadmium oxide fums. . -— 0.08
* (Caloium cyansmide...... — 0.3
“ Caloium hydroxids...... -— 2
R 97 %1 T T, - s
+(arbofuran............. - 0.10
(Carboa tettabromide..... 0.1 1.4
> (Pyroaatechol). . 1 +.3
Cc.-'unhyd.ron'd......).. - 2
Chlorodifiluceomethane 1000 3500
Chlorpyrifas (Dursban®)

—Skin.....c000nnnnnn — 03
-Chlorostyrese. ........ 0 288
2-C hlor‘go&mehlor;-

methyl) pyridine (N-

Serve® . ............. -— 10
Clopidol (Coyden®)... — 10
Copperfumae............ - 02
Crulomate (Ruslene)®. - [

d tadisne. ...... L3 20
Dicyclopentadienyfiron... — 10
Diethyiphthalets........ - $

+Dimethyl sullste—Skin.. — At
3. S-Dimm-o-tolluudo s

R T (T ¥ S -— 3
2.6-Diters. butyl-p-aresol - 10

*Dyforate....coconnnennn -— 0.1

+C Ethylene ehhnhydﬂn -

Skim........v.oonnl 1 3

+ lelothlol (Da-.nm -— 0.t

rmamide............. 20 30
+CG luunldchwh .......... 2 ]
t Iv uima requ atien. teanen TPVA 32y, tiav' 0 wide TL

Subctanes som mln’“
+C Glutaraldehyde (Alkaline
sctvated)............ - 0.23
*Heptane................ 400 1,000
“Hexane................ 100 300
* Hexylene glyeol......... 3 128
+ Hvdrogeoated terphenyls 0.4 4.4
*Jodoform. .............. 0.2 3.0
Iron oxide fume......... B¢ i)
* lsobytyi aleobol. ......... 30 150
+ Isoohorene. . .......u0ls S 25
* Mathyicyelohexane. ..... 400 1,800
* Methylese chloride (Di-
chinromethsae). ...... 100 360
* Nioksi.solublesits (aa Ni) — 0.1
NOBRB®. . . iviiiaianann 200 1.050
*Qctane.......... ...... 300 1,450
*Pentade. .. .i.vieennn.n 600 1.300
.............. 0.08 0.3
Picloram (Tordon®)., . ... -_ 10
48
0.3
20
373
C Subtilisins (Prouolytic
easymes as 1009, pure
crystalline enzyros). . - 0.00006
i Succmdisldchydo (m
Clataraidehvde)....... — —
*+4.4'-Thiobis (e-un butyl.
mecresol)............. “— 10
Tricyciobexyltin hydrox.
ide (Plictraan®)........ -— s
+ Triphenylamine......... -— $
* Vinyl chioride........... Ade
Vinylidene chlocide... ... 10 40
* Welding funies (Total Paz- -
ticuiate).............. -  8&B¢
* m-Xylene,a.x'-Diamine... = 0.1

T

D1, § 2im verene ‘o 3 1S mvnure teried
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TABLE 4 = NOTICE OF INTENDED CHANGHES FOR 1974 ~ MIMERAL DUSTS

Netes foe Table 4
+ 1974 Addition

(P) “Respirable™ dust as defined by the British Medical Research Council Criteria (1) and as sarpled by &
device produsing eguivalent results (2).

(1) Hach, T. E. aad Grom, P.. Pumonary Deposition and Rewntion of Inhaled Aeromls, p 149.
Acsdamic Prass, New York. New York. 1964.

(2) Intermm Guide for Respirabie Mass Sampling AIHA Aerewl Teshnolegy Commiwee.
AHIA /. 81: 2, 1970, p 138.

Subotanes

nv

Silloa flour

#M earth
(Natural, uncalcined)

0.1 mg/m?

Use respirable ' mass formuls for quarts

TAME $ — ACCIFTAME TV {TWA, CHUNO AND PEAX CONCEINTRATIONS

Astopighie Manimum Pesk
NV (TWA) Abovs the Aszspieble Coiling
, &Hour Time Aepioble Cancontrafion for an S-Hewr Shill |
Material end Relerenced Weighted Coiling T Maimem
ANSI Stendord * Averege Concentratian | Cancenireian Duratien
Benzese (ANSI Z37.9) 10 ppm 25 ppm 50 pprs 10 miautes
Beryllium snd beryllium compounds 2, /M3 Su g/ M3 LBp g/ M? 30 minutes
cidzﬁf:z'-. (237.3) 0.1 mg/M?3 03 mg/M?
Cadmiurn dust (Z37.5) 0.2 mg/ M3 0.6 mg/M?
Carbes disullide (Z37.3) 20 ppo 30 ppm 100 ppm 30 minutes
Carbes wirachioride (237.17) 10 ppm 25 ppm 200 ppmm Sminin any $ br
Ethyless dibremide (237.31) 20 ppn 30 ppm 50 ppen 3 minutes
Ethylene dichloride (Z37.21) 30 ppm 100 ppm 200 ppen S min in any 3 br
Formaldehyde (Z37.16) S ppmn Sppm 10 ppms 30 minuiee
Hydrogen Ouoride (237.28) 3-ppm
Flueride as dust (237.28) S ag/M?
Leed and is inorganic campeunds 02 mg/M?
(Z37.11)
Methy| chieride (237.18) 100 ppm 200 ppm 300 ppm Smiainany 3 br
Methyione chioride (Z37.23) $00 ppm 1000 ppm 2000 ppmn Smininany 2 br
Organe (alkyl) mereury (Z37.30) 001 mg/ M3 0.04 mg/ M?
Styreae (237.15) 100 ppm 200 ppm 600 ppm Smigimany 3 br
Trishisreckylene (237.19) 100 ppm 200 ppm 300 ppm Sminisany 2 he

Tetrashlorecthylene (Z37.22) 100 ppm 200 ppm 300 ppm 5 min in any 3 hr
Tolene (237.12) 100 ppan 200 ppm 300 ppm 10 misuws ence/day|
Hydrogen suilide (237.2) 20 ppm 50 ppm 10 misuies ence®
Mereury (2378) 1mg/10 M3

__Chrogie seid and ehromates (Z37.7) 1mg/10 M)

¢ 10 minsins owee only if 88 ather measurable exposure scrurs
4 Conmmsus standards relerenced in OSHA reguisiens by iseus dan may 2ot be the laws: sditien. Hewever, it ls
Campasy prasties to nee for reflerense the surrva! sdition of sonsensus ssadards.

Portiens printed ia rod meet or escsed OSHA reguletians per 1910.93,

o

bup 0960125

e — g e b

DU 040435

s




- . -

4

[ v

§ 21 THRESHOLO UMIT VALUSS At 1961
sohe 16 OF AIRBORNE CONTAMINANTS This Page Rev Jon ,,/
APPENDIX A APPENDIX B /
Cordangens ¢ /
B! Peiytetrativereethylons® Decompesitiest Pred-
mmitee lisa below thoss subsances in vers. Thermal decempositien of the fluarocacbon
industria! use have sreven earcinogenic in mu. or chun in air lcuh to the lormation of oxidised
have i cor in smimals under app i carben, flusring and oxygen.
experimintal cdaditiens. Present listing of thoee Bocmue these puduan dwompate in pert by
substancts weuo—m for man takes thres ferma, thoee hydroiysie in slkaline solution, they can be quan-
for which 8 TLV hss *n meigned (1a), thase fer which tiuively determined in sir w Joscide to provide sa
environmental conditions heve not been ulfieienty indax of exposure. Ne TLV ivresommended pending
defined 0 woign ¢ TLX (1h), sad lc, thoss whoes decermisation of the texicisy of the products, but air
reamsignaient of & TLV is swaiting mere definitive dass, concentrations should be Kept beiow the limit of sen.
and heuce should be tres a b carcinegen. sitivity of tha analytic method
1a Mumen Cersinegens = $ recognised »  B' QGusaline. The compasitien of guciine varies grestly

occupstional carcinogens with'sa assigned TLV:
Asbentas, all forme, § ﬂhn/eigsn in hnnh
bis (Chioremethyl) other. 1 ppb. ™.

Chromatas. certain insoluble foﬂnn(Ph. In, ud
chromatechromin ere. 100ug/m?, (;c)

Ceal tar pich velstiles 2004 g/m? N,

Nickal carbeayl 1 ppb \

B
Hemen Cordnegens — Subsances knewn'es be
poteut assupational carcinogens withewt an -.ipd

b

LV .\ / vilum esa be cbuined by we of the fellowing
4~Aminodiphenyl (pXenylanine) ‘. ,-‘ quations
Benaldine & i walta P 100
bota--Naphthylamine /‘ % TLY @ comame ] ppm
4=sitredipbeayl \. x*y
LA
l¢e Muman Caerdnogens — Subsanesms aw ',{“"
Mm:dnvmnd’mndydhov«d ., MAL
siey. Vinyl chisesde, TLY . THI0-BPT) * 10
Foe ‘he substanoss in b, 20 exposure ovwoestact by KX A *C)
uym.mm.ﬁhnd:&-tl‘”h a RAr
most sendtive metheods. thall be parmitted/ “No axposure y ===
or contact™ means harmitizing the precash e opersticn by l.}(ﬂlN—l.P.'C.) s 10
the best prastisshle engiscuring The werher and where
should b proparly oquipped to casmre virumlly ae .
contset with the carcinegen, f Al = AUM campenant
2 £ Ae = Arematie®ssmpenen
Experimental Corsinegons = [adusricl sbutzacrs BP. = Mas hnlq paint in degress centigrade
found to be eapable d-ﬁhg smmocs under ex- (nermaily ~!,.. SOM  distiliatien
perimental eondidongy wmperstare). °
Beryllimm (TLY: .M The equation mwhm&l&. bensone esntont
3 ¥ of the frastion eessds 1%, ady if the mesm boiling
Dimedyl peint is sheve 208 C. .
Ethybmeim| "
4, ¢«Mahk bia (2.Chlervaniling) ltwd-h‘um'ﬂﬁmn\.ﬁ'md
N-Nir-éﬁpl-l— hexane or cyciohatane n the Mﬂkg.
beta~ d
{f the melieculer weight (evarags) is aet fav
Far jhe sheve, workar expesure by all rovsms sheuld . . .
be matroiied  leveis esasisent with the h".m" - it can be appre 1by the Rllewing
mimgl asd human exporioncs data, enoopt for thess J

with o tinad TLV.
Trede Nemes: Algefien, Fivea, Helen, ‘'Tefiea,’’ Tewen
¢ Alss ore disenesion in 2.4

and thus a single TLV {oe all types of these meterials
is ne longer applicable. {n genersl, the aomatic
hydrocarbon ,mnll will determine what TLV
aspplies. &-quanly the content of bensene, other
m;ud sdditives should be determined w0

arrive d’d’n sppeopriste TLV (Elkine, et al. AITHAJ
24'”( 1”3)

Bt ',o‘nlm Distillwtes. For patroleum distillates for
vhich no specifie TLV's are liswd, spproximuate

MV. « RAl + 088%Ar + 0.5(B.P.°C) -~ \00
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APPENDIX A
Cordnegens ¢

The committen lists below these smbstancoms in
inchsitrial use st Rave proven earcinogenic in man, or
have induced camcer in amimals wnder appropriste
experimental cenditions. Present listing of thees
substancos carcinogenic for man takes three forms, thoes
for which & TLY has bewn meigned (12), thees for which
enviteamental conditions have met been mufficionuy
defined 0 assign & TLY (1b). and lc, thos whees
ressgnment of & TLY is awsiting mere definitive data,
and hemce should be trested as & Ib carcinogen.

la Humen Carcinogons = Substances recognised »
cocupational carsinogsas with s assigned TLV:
Asbasias, al] forma, § fiberv/ec > Sum in length
tis (Chioremmhyl) mther, I ppb.
Chremates, oortain insoluble forms (PH, Za. and
chromatechromin ore, 100xg/m?, & Cr)
Caal we pich velntile 200ug/m?
Nicksl earbeayl. 1 ppb

1b diumen Cersinegens = Subsancs known to be
potont escupetional earcinogens witheut an meigned
TLV:
4=Aminodiphenyl (p-Xenylamine)
Rensidine & its salts
bna=Naphthylanine
4~nitrediphenyl.
le Human Cerdnsgens = Subraaems awsiting
resignment of TLV basanse of resently disarversd
areiseguaivicy. Viayl dhloride. TLY pending
Far the substanecs i 1h, ne exposare er sentact by
By rowte, respirstery, skin e¢ orsl. s detactod by the
wment switive methods. shall be perminad. *No axperurs
o esa last” mosns hermitising the process se eperstion by
the bist prestisabls enginerring metheds. The werkzr
should bs prepecly oyuipped % smawe virtnlly ne
ssawet with the wardinegen.

2 Sxperimentsl Cardnogons = Indaswrial mbatsrom
fomnd o be capeble of induing wumers ander =-.
parimontal sweuditiens in snimales
Buryllium (TLV: 0002 mg/m?)

3, §'=Dichiorebamsiding

Dimethyl milme

Etryloneimine

4, &~Mahylme bis (2-Chioreaniline)

Ne-Nitrwedizsathylamise

Foe the shove, werkar axpasure by oll routes sheuld
ba enifuily wsatelled o lovels sonsitens with the
mimal end humen expwiencs data, ensept for them
oubsenem with o limed TLY.
® Teaie Nemes: Aigafion, Fisen, Helen,
¢ Ales sov diseussion in 24

“*Teflon,” Terven

APPENDIX B

B! Pelytetraflusresthylons® Decampesitien Pred.
ve1s. Thermal decomposition of the fluoroearbon
chain in air lasds w0 the formation of oxidised
products conuining oarbon. fluerine snd oxygn.
Bectuse thae products decompose in past by
hydrolysis in alkaline selution, they can be quan.
tiatively determeined in air as flueride 1o provids an
index of exposure. No TLV is racommended pending
determination of the toxicity of the preducts, but air
eancentrations should be kept balew the limit of sen.
sitivity of the analytic methed.

B* Gaseline. The wmpesition of gscline veries grestly
ond thus s single TLV for all types of these materials
is o0 longer applicable. In g@ueral, the aromastic
hydrocarbon eomimt will detsrmaine what TLV
appliss. Consequently, the eontont of benmne. ether
arematics and sdditive sheuld be determined o
arrive at the sppropriste TLV (Elking, o al, AIHA J
24:99, 1%3).

B! Petreloum Distillates. For petroloumn distillstas for
which no epacific TLV's are liswed, spproximate
valum can be oblained by wie of the fellewing
equation:
v = 22

>

whers

- NAl
. 3.46(200~-BP.°C.) + 20

a TAr
7 T30-8FC) + 10

ond where .

Al = Aliphatis componamn

Ar = Aromatic esmpenent

BP. & Maean boiling peint in dagress sentigrade
(wormally the J0% dimillation
o persture).

The equation eannot be weed if the bensone sontent

of the frattien axcoeds 1%, wer if the mean beiling

peint is abeve 200 C.

It may sloe lesd 10 erver if thars are large snounts of
hexsae or cyciohexanse in the distiliste.

If the molosular woight (everags) is set knewn fer
the mizmere, it san be spprezimated by the fallewing
eyaion:

MW. = %Al + 038%Ar « 0.5(B.P.°C) - 100

Nl

L]
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B* Welding Pymes = Total Particulste
S mg/m? (NOCW

In eectric o¢ exy.gas welding of iren or stesl,
galvenised iron or aluminum. the chief components
of the fmmne are ordinwrily oxides of iren. zine or
aumisum. Other fumes. as wel} a8 tozic gases may be
present in significant amounts. however. Manganese,
silicate and organic binders are commenly prasent in
the sesting of welding rods for ferrous metals:
fluoeide in those fer sluminum. And clemonts such
4 sreomie, ewpper, are watimm found Meny
aluminum reds sontain spprecishle quantities of
silicon, end seme have teces of beryllium. In
shisided are welding. cesne is often forrzed. and aar-
ben monoxide has beent reperied when COy was
wtilised a8 shield gas. Oxidm of nitregen are more
likely 10 be associsted with exy.gas than with sisctrie
arc welding,

Because of the additional haserd ereated by toxic
gees and trases to smnall ameunts of fiznes of mere
toxic dlaments, the total fame concentration, when
welding iron. aild steel or aluminaa, should net ex-
oted S mg/m’.in the beeathing soae¢ of the welder or
others in the sres.

The fumes from atsinless cteel. eadmium- or lead-
asated sl and other metals such s cappor snd
nickel are comsidersbly more texic and ocen
seawations should genarally be kopt at & lower level.
depending on the TLV's of the metals invelved. In
sddition, in the shislded arc walding of duminmn,
relatively large arnounts of sosne may be gonevsted.
aad the concentratien of this gzs mey largely deter.
mine the hanith hassrd.

APPENDIX €
Thresheld Limit Values for Mixtures

When twe or mers husardous smbetanses are
present, their esmbined sffect, rathar then tha of either
individuslly, sheuld be given primery eoncidorstion. In
the shemne of information to the esntrery, the offecn of
the different hasards should be esasiderod as additive.
That is. If the sums of the fellewing frectiona,

S, 8. &
T T T,

=oerd unity, then the thraheld limic of the mixwere
should be eonsidsrod @ being messded C, indicares the
obscrved atmoopheric eomceatrstion. and Ty the
serrwepending thruheld lmit (son Exampls 1As and
As)

/) Net othervise slessified

- there is good resson W0 believe thae the chief «ffacts of the

Exeeptions te the sbeve rule may be mede when

different harmful sabstences are sot in fact sdditive, but
independent a8 whon purely lecal offects oa dilTerent
organs of the body are produced by the varieus som.
ponents of the mixture. In such eases the thresheld limit
ordinarily is exceeded only when ot least one member of
the series ’

Cy Cs
Tl"ﬂf’,rzﬂc

teelf has & value mdin. unity (sec Example 1A.c).

Anuagenistic action or patantistion mey occur with
some combinations of stmmospheric ccatsminanu. Such
cases at prasant mum be datermined individually. Poten-
Gating er antagenistic agents ere ot eecearrily harmful
by thametives. Pesmtisting effects of expesure 10 such
agents by roxtee other than thet of inhalstion is alse
possible. ag. imbibed aoshol aad inkmled nercotic
(trichloroethylons). Petentistion is characteristically
ahibited & high csamntrations. les probably ot lew.

When s given speration or pewcess characteristically
anits o sumber of harmful dusta, fumnes, vepars. or gaem.
it frequantly will be eniy faasidie W stiompt to evaluate
the hazard by mescuroment of ¢ single subsance. n mch
oasen, the thresheld limnit wead fer this substance shauld be
reduced by & suitable faceor. the magnitude of which will
depend on the number, texicity and reistive quantity of
the ether esntamingnts ecdinarily preseat.

Exampiles of precesses which are typicaliy sssocisted
with twe or more harmiul stmospheric eontminants are
welding, swtomebile repair, blasting, painting, lascquering,
oortain feundry eperstisns, dimel exhsunts, ete (Ezample
2 in lAa).

THRESHOLD UMIT VALUES FOR MIXTURES
IXamrss

1A.a Goneral snse, whare air is anslysed for esch
compeaent:

6 Additive offacta. (Nots: It is eserntial that the
astmesphare be analysed beth quslitatively and
Quaniatively for sach sompeneal present. in order to
eveinste compliance er nencemplisnce with this
calcuimed TLV.)

G & G

e b omm b o Fien @ ]

Th Ty T
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Exsmple Ne. 1A.81 Air conting 5 ppm of sarbon To convert w0 » evusult TLV‘_‘Hw
dichleride (TLV = 50 ppm) and 10 ppm of ethylene 50% heprane = 200 ppm
dibromide (TLV = 20 ppm) 30% methylens chloride = 33 ppm
20% parchicesethylen 20
Atompheric soocestration of mizture o yiame = 5 s
TLV of mixwre: 200 + 33 + 20 o 253 ppm
$ « 20 + 10 = 35 ppm of mizxuwe
LAc (ndopondent EMents. Air sontaine 0.15 mg/m?
i‘% *19_ _35#20#25.1“ ldhd(TLV.O.IS)-JO.‘I:;IQJJW-JJ(TLV.
10 0 80 )
Thresheld Limit is exceeded. Furthermore, the TLV of 018 n . o1
this mixwre may be calculsted by reducing the wal 008  ° "1
fracties: v 10; ie.,
Thresheld limit is net exeveded.
. . b '
T'I-V‘IIIIR'T;'”"- 15.6. . Genersl emaet solmtion for mixtwres of N E:J
sompenrais with sdditive offscs aad different vepor :
1AN. Spedal eass when the seurce of sontaminant is PFEMEISE. =
s liquil miztars end the smevpheric compesition i c [}
wssumrd 1o be cimiler to st of the ociginal mawelal; ) 22, Q2. G =)
g~ on & time-weighted evarage exposure basis, all of the T, Ty T, Farey
Liquid (sslvent) mixmare evenmually evaperauss. =
@ C+C vt C T, o
Additive oflants (sppreximete solution) S
(1 The parcwut compesition (by weight) of the @n & - Ex. s e @ 1,
liquid 1nixmre is known., the TLVs of the sonstitaenn T T T
ment b listod in mg/m?,
¢4 c] - .
(Netes In order s walume ssmplienos with this TLY,
flald sanpling inswwments should be salibrmed, in the and by Resalt's Law,
labersucry, for respence o this sperifiostion quansitative .
and quiitative sir-vapor mizusre, and ales to fractienal 4) py=Fipy. -
jons of this mi 08 /3 the TLY: /10 the
TLYV; 2 x the TLV; 10 x the TLY: o) Combine (3) snd (4) te obwin 2
y ® C = ayp® :
TLV of mixtars == L.h & % Cambiming (1), (3.1) snd (), we ebtain ' =
v, * TV, * TV, " Ty, o P’ o' >
O=F +F t—r—p- "
Szemplie Ne. 1: Liguid wsivent svstaias (by weigin)
0% hepune (TLV @ 2000 mg/m?®) 30%% methylese Fipe® Fone® Fa® =
chlorids (TLY = 1740 mg/m?) 10% perhlersthylone o =
(TLV « 670 mp/m?) T Ty Ty
1 and cslving for T,
ot Y S S Y
1600 360 33 €T . " + Fopy’ ¢ee Fp°
M - *l—__- r"‘. rm. rﬁ.
! . 000031 + 0.00083 + 0.0003 — o mmm o —
T Ty Ta
1
— s
T 7 S de wienFin’
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y
B0 Welding *umes = Toul Paticuiucs Exceptions te the thove rule may be made whi
Wl‘ (NOoQW there is guod resson o believe that the chief ects of the
) different harmful shetancos are net in fact edditive, but
:':"ee "“: :’.'l:;:‘"‘:‘:‘:’::' neels  independent a0 when purely local cﬂ;.u on different
of the fuma_are aedinarily exides of iron. sine or y 0:‘&: Mv'ﬁnml:nr‘ i xh:::lmd it
aluminum. Oﬁc fiumes, as well s toxis be :::: .. : d toch cuser the limit
present u{\miﬁeut a-‘uounu. hnwc'.)l:::t’ec. “" * od only wheo i lamt cne member of
silicate sad ic binders are commenly pratent in the /'
dnmofu\ldh‘rdnfurm-odn Cy Py
n\nﬂdohthup far du-uu-. And daments uxch ‘,‘i.‘"orf'r—ﬂ
@ srenic, copper, dms semetimes feund. Many t ,' 2
al s . .
. d‘::-“?t‘a?“:“. mh:hlmm: ;: iwelf hes & value cmd’ ing unity {see Exampls 1A.c).
thisided are weiding, esone isoften fermed, snd care A intic actie iati i
i 9 nagonistic actien or petmtiation may occar with
:;.ii:::“:l:d :ﬂ been nm:;::. whea .ng Y% seme combinsions of sumospheric canuminen. Such
likely % be :"‘m& il ‘:"ﬂ“‘* . NP cases at present  piunt be determined individually. Poten.
Ssenxist lectrie tisting or entagenistic sgents are not necessarily harmful
_ are welding, \, by themseivas, Pocsmtisting effects of expesure w0 such
:‘:— 8 of the sdditiensl hasard ‘I”m “ubym.mct::::o:mhdubuudn
e e sad traves 10 suall smouns of fumes of mers ' ible. ‘0.4 imbibod ad ishaled asrcede
= texie clument, the total fume coneentrazien, whea (trichisracthyione). Potemtistion is charsctarintienily
LS welding iren. mild steul o siwniswmn, should nes ax. NIV &t Righ csacentrutions. lase probebly at low.
L . s
G: coed :d;:-::’nbmmolhm-r 7 Thesg o ¢ charscteristicall
= The fumes from stainlese steal, cadminme uh.&..“""‘“""‘"' “ﬁ i farnee, vay o e
[aw] emdnnl.udeth--«dnweh-amm& it freq y will bo saly e 1o sempt 1o evalusa
] nickel are considerably mere texie and oces- “the haserd by messarument of o single substanoe. In such

centrations sheuld guneraily be kapt ot & lower level,
depending ea the TLV's of the metals invelvad. In
additien, in the shialded are -ddh.dd-m-.
relatively hp-“d-mmkmﬂd.
ud&cmmd&hp-qbﬂy“
mine the health hasard. -
4

assnoix e 7
Thresheld Umis Velues l:'i'm
Wher twe or mere sbxancas  are
present, their combiasd offart, than that of sither
individunlly, sheuid be sensiderstion. [n
the shesncs of infermstion 3b the esatrary. the oflects of
the differant haserds shasd be considered s additive.
That is. & the sume ofAhe following fracticns,

c‘ &-q-ﬁ i‘-
T, T,

envecds wnity,/ then the thrwhold limit of the mixtere
should be @ being exontded C, indiestos the
Md/m sneentration, sad T; the

correspakding thresheld limit (sen Czample 1A.4 amd
I.A.a),/

d Net orherwise alasaifiod

caoms, the threcheld limit wead for this substance should be
reducad by a suitable fastoe, the magnitude of which will
depeitd en the number, tenitity and relative quantity of
the oanr-nmh-n ordinasily present.

tn-ﬂ-dm-iidlmvpnﬂlyw
-idanouqnhntﬂmphmeummuu
wm“%mr.bhmﬂnwm
mnhﬁywum.u (Example
3 is lAa)

THRESNOLD UMIT YALULS FOR MIXTURES

»

IXAMPMES *,

N
1A.e Omrdnmvbc\\wi-dy.dfud
cempenent

e Additive efferts. (Nets: khmuthn the
simesphers be asaiysed beth “qualitstively aad
mmdykmhmwmsmuiﬂu

o compli or -plibcc with this
caleulated TLV.) \
N
G &G G .
- s s P oavmn P B )

T, T3 Ty
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T

Threshold Limit Value in ppm

Vepor concentration in ppm

Vapor prassure of cormponent in solutien
Vaper prassure of pure component

Mol fraction of compenent in solutien
A wanant of proportionalicy

Subscripe 1, 2. . . 8 relste the above quantities o
cwmpeaeats 1. 2. ... n. repectively.

Subscript i refers te an arbitrary somponent frem
la

Absener of subscript relates the quantity w the
mixmre.

18.5. Selution to be applied when there is & reservier of
the solvent mizwre whose compasition does net change

spprecishly by eveporstion.

Exaet Arithmetic Selution of Spedific Mistues

[ 4 'n'v.v Q-

Mol remien
n holhands
Mel p® & helf wivian
Solvent wt Beacity [V 328 € | by velume
Trishiers
odvylons (1)]1314 | Latg/mi | 100} T3mmm Ilq 0527
Metkylchis
reform (2) |133.Q | L3¢/mi m[m-u. 0413

2. A mixture of one part of (1) parathion (TLV. 0.1}
and two pars of (2) EPN (TLV, 0.3).

i&&-& 2C
st Gt
Cn = 3G

G ¢ 3

CY I Y S
wemase @R ewm—"

0s T,

T = ‘—;-s- = 02! mg/m?

1€, TLV far Mixtares of Mineral Duss

For mixtures of bislagically active mineral dusts the
gneral formuls for mixtures may be wsed.

For s mixtare contsining $0% tale and 20% quartz,
the TLV for 100% of the mixwre is given by:

TVe

o3 . = 8.0 wmppef
20 29

Essantially the swme result will be ebtsined if the
limit of the mers (mex) iemic component is weed
previded the sffects are sdditive. In the abeve example
the Limit for 20% quarts is 10 mppef.

For anether misture of 13% quarts. 253% amor.
‘ silien, and 30% twlc:

Fin' = 0831 (13) = 382

Fapy' = (0473)(135) = 392

v B3+ W1 074 (350
B2 M 138 2
100 3%0
(974) (350)
1939 1

\aken.)

TLY = 177 ppm (Nete difference in TLY whan
asesunt is \ekken of vapor pressure and mol fraction is
somparisen with above sample whare smch escoust is net

i

4

1
028 o5 * 10 mpped

028
— e Emam G Sw—
29 0 20
The limis fer 25% quarts spproximates § mppcl.

APPENDIX D
Permissibis Exmursions for Time.Weighted
Averege (TWA) Umits

The Exenrsion TLV Facter in the Table
anontatically defines the magninxde of the permimible
excursion sbeve the limit fer these substsnces net given a
“C" dmignation, i.s.. the TWA limiws. Examples in the
Table show that nitrobseame, the TLV for which.is
1 ppos. mever should be silowed 0 axceed 3 ppm.

TV e
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Similurly. sarbon \wtrachleride, TLV 10ppm. never value. This, in elfect. mikew the “C designation
shoulil be allowed te exesad 20 ppan. By eontrax. thoee mazumal aliewsble eoneentration (MAC). In geaeral, the
substances with 8 “C™ designation are not subject 1o the  basis for amigning er not msigning & “C™ vaiue rest on
excuniion facter snd must be kept &t or belew the TLV  whether excursions of concentration above s propossd
wsilinig. . limit fer porieds vp te 15 minvtes msy result in
. ) (8) intelerable irritation. (b) chronic, er irveversibie
There limiting excursiens are to be ssnsidered o  tisswe change, or (¢) narcosia of sufficient degree w0 in-
provide a “rule-of-thunb™ guidance for lined subsances cresss accident preneness. impair self-raccuc, of
gnerlly, and may eot provide the mest sppropriste  materially reduce work efficiency.
axcurvion for & particular substance ¢g., the permisible
excurvien for CO is 400 ppm for 1S minwmen. APPENDIX §
F e for 162 Seme Nuisance Pertioulates ¥
or eppeopriste wmcursiens for substences
consult. Pennsyivania Rule & Regs. Chap. &, Ar. 432, TLV. 30 mppcf or 10 mg/m? (soe 43, 5.1, 452)
(see 47), nd "Asoepuable Concratrstions” ANS1Z37  Alundam (Al30y) Kaolin
Serics. Calerwn earbonats Limessone
Calciwm silicase® “Marbie
Callulose (paper fibev) Minera) wool fiber®
:“:‘::" Pertland emuent Pentasrythritel
Substance nv Faster Rme Emery
i l; = i_ S Glase. fibrwas” ar dust Silicon®
Carbony oo Loy Glyewrin mist Silisone carbide
A e im | i |umom|  Crashie (syatheie) Surch
Beren wilueride C1lopm - 1 ppm Gypram Swercee
Swtylsmine CS pm - S pom Vegetable oil misw Tin enide
¢ . N
s Peu (except canter, cshaw nat, Titanian doxide
reien o ‘or simiar irriunt oils) Zine nanras®
For all wbsancm aet besring C astatien * 1974 Additien
( When wxic im are ast .
TLY > &= (ppm or mg/m?), Emursion Fostar @ § v < 1% pctiia provent. 64 quon
TLY > 1= (ppm o mg/m?), Emwruion Fastor « 3 2 -
TV > W=100  (ppm o mg/m”). Lmarsion Fomer = 13 () < Tum ar
TLV > 100=1000 (ppm o mg/m’), Emvarvion Fomer = L35 APPENDIX P _’;‘
The ammber of times the seursion sheve the TLV & Seme Simple Asphyxionts ¥ <
permitiod s geverned by confermity with the Time TLV, 1009 ppm (see 46) :
Veighiad Aversge TLV. Asstylane Hydngn -
athene »
Gasla for Assigning Umiting “C” Valves :"'. :.‘ =
By definicion (n the Praface, ¢ lined valus bearing & Echens Niweus onide '
*C" darignation refers v & “ssiling™ value that sheuld st Helim
be ememded; all values should Oustuste balow the lisied  (s)  As defined in 46 §
.. I ”
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